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APPLIED ELECTRICITY. 

(1) Wireless Telegraphy. By C. H. Sewall. Pp. 229. 
(London: Crosby Lockw ood and Son, 1003 ) Prior 
102. 6 d. net. 

(2) Electricity in Agriculture and Horticulture. By 
Prof S. Lemstrom. Pp iv+72. (London • The 
Electrician Printing-and Publishing Co , Ltd., 1904 ) 

( 3 ) Modem Electric Practice. Vol. iv Edited by 
Magnus Maclean Pp viii + 304 (Ix>ndon : The 
Gresham Publishing Co., 1904 ) 

(4) The Theory of the Lead Accumulator. By F 
Dole/alek. Translated by C L. von Ende. Pp 
xii + 241. (New York- John Wiley and Sons; 
I.ondon • Chapman and Hall, Ltd , *904.) Price 
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(5) Electrii Motors. By H M Hobart Pp. X+45K. 
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net. 

(fi) Notices sur l’Electrii ltd. Bv A Cot nu. Pp vii + 
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(7) L’Annie Technique (1902 1903). By A Da ('unha 
Pp- 3°3- (Paris: Librairie (lauthier-Villars, 1903) 
Price 3 50 francs. 

(1) A LTHOUGH wireless telegraph) is of such 
recent development, it is apparently regarded 
by many as a legitimate subject for historical writing 
The first volume before us is one of several w-hich have 
appeared in the last three or four years in which the 
historical progress of wireless telegraphy is dealt with 
rather than its scientific principles. The book possesses 
to our mind the same faults which characterise all the 
other similar publications which we have read; thrie 
is a lack of discrimination in the selection of materiul 
which is likely to leave the untechnical reader in a 
state of considerable confusion Wireless telegraph) 
as we know it to-day is wholly concerned with Hert/iun 
wave telegraphy, and even if accounts of the experi¬ 
ments of Lindsay and others in telegraphy by earth or 
water conduction should be regarded as.legitimate, we 
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cannot see by what possible stretch of the Imagination 
the achievements of, say, Marconi can be traced back 
to the prophecies of Galileo in 1632. , * 

Mr. Sewnll’s method of compiling Ijisftiry appears 
to consist chiefly in making extracts from patents. 
Page after page of the book before us contains nothing 
more than reprints from the patents of Lodge, Marconi, 
Fessenden, and others, sometimes verbatim in inverted 
commas, at others with slightly altered context 
as original matter We imagine it must be easier 
to write books in this way than it is interesting to read 
them Mr. Sewall would have been murh better 
advised, we think, to digest his material properly and 
piesent it to his readers in some more acceptable form 
He could then have given a connected account of the 
remarkable developments that have followed the dis¬ 
coveries of Maxwell and Heft? which wchild have been 
of great practical use to students of the subject At 
present we doubt if his Dook is inn-legible to the 
amateur or useful to the expert 
(2) The late Prof S Lemstrom occupied himself for 
mam- years with experiments on the effect of electricity 
on growing plants, and this little bookWontains the 
results of his work If the conclusions at which the 
author arrives are confirmed by the work of other in¬ 
vestigators, the subject is one which merits thfe m06t 
careful consideration by all agriculturists Practicallv 
onlv one tvpe of experiment was tried; an influence 
machine was connected with one pole to earth and the 
other to u wire network over a field in which the crops 
wc-ie being grown A discharge current could thus be 
passed either from the network to earth or vice vend 
for anv desired number of hours a day. The experi¬ 
ments were tried on a comparatively large scale in 
several different leicalities The 1 fleet produced by 
this treatment was remnrknble There was nn 
average excess of the crop of rhe experimental field 
over that of a control field of 45 per cent , the 
excess varies considerably with the nature of 
the crop and the conditions, soil, weather, &c. Not 
onlv is this increase in quantity produced, but there is 
also often an improvement in quality and a diminution 
m the time taken for the plants to mature. This last 
is a factor often of great importance to the grower, 
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who can realise much higher prices by selling early in 
the season. Prof. Lemstrilm calculated that in the case 
of wheat the outlay on a field of 35 acres will be repaid 
in two or three years, and that afterwards a net profit 
of 40J. a year or more can be realised. We cannot here 
enter into the details of the working, such as the best 
time of electrification, the effect of wet and dry weather, 
and so forth, but we should strongly advise those 
Interested in the subject to study this book carefully; 
they will find it full of valuable suggestions, and the 
time spent In reading it will be amply repaid. 

(3) We hiVe already reviewed the first three volumes 
of this publication, so that it is only necessary here to 
refer briefly to the matter contained in the present 
volume. Hils is devoted to electric tramways, and 
is divided into seven chapters, dealing with overhead 
construction, .feeders, surface contact systems, con¬ 
duit systems, rolling stock, electric boats and motor 
cars, and electric traction on railways. The defects 
to which we alluded in our previous review arc not 
so noticeable in this volume, which furnishes a good 
description fif a very important branch of electrical 
engineering. The excellence of the illustrations is a 
characteristic of the whole production, and is a par¬ 
ticularly valuable feature in the present instance, ap the 
subjects are such that they cannot be effectually de¬ 
scribed without numerous photographs and diagrams. 

(4) This exceedingly interesting monograph on the 
much debated theory of the chemical reactions taking 
place in the lead accumulator is probably already well 
known in the original German to those who have con¬ 
cerned themselves specially with this subject. Since 
the book first appeared the discussion has progressed 
a stage further, so that the English translation may 
be said to be out of date to a certain extent. This is, 
however, the penalty that the average English student 
has to pay for the neglect of his schoolmasters to 
teach him German, and he will probably therefore 
welcome the appearance of an English translation. 
Herr Dole/alek treats the subject from the standpoint of 
Nernst’s osmotic theory, and shows that thermo- 
rhemical considerations all point to the validity of the 
sulphate theory originally advanced by Gladstone and 
Tribe. Whether the author will succeed in satisfying 
others to the same extent as he has apparently satisfied 
himself may be regarded as open to question, but in 
any case the book is one which cannot be neglected by 
anyone wishing to study this complicated but fascin¬ 
ating problem. 

(5) The design and construction of electric motors 
is becoming daily a matter of more importance to 
electrical engineers on account of the very rapid 
extension of the use of electricity for power purposes. 
When one considers the enormous number of tramcars, 
lifts, factories, &c., which are driven by electricity, it 
is easy to see not only how important the subject is, but 
also how very varied is the work which the electric 
motor is called upon to perform. If the development 
now is great, in a few years’ time, when some of the 
numerous power schemes are more matured, it will be 
much greater still. The student of electrical engineer¬ 
ing may find here ample scope for his abilities, and be 
cannot consult a better guide than the volume before us. 
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The book is divided into two parts, the first dealing 
with continuous and the second with' alternating 
current motors. The relative advantages of different 
types are considered in detail, and there are numerous 
calculations of motors of different types and capacities. 
In addition, there are a large number of curves, 
diagrams, and photographs. 

(6) The essays which arc comprised in M. Cornu’s 
little book were written with a special and rather 
peculiar object, the author having been requested by 
some of his old pupils, who had been unable to keep 
touch with the rapid development of electrical engineer¬ 
ing, to write for them something which would enable 
them to appreciate better the technical or semi-technical 
literature of to-day. These “ Notices ” are conse¬ 
quently of a somewhat elementary character, nor can 
the book be regarded in any sense as a text-book of 
electricity. But M. Cornu has succeeded in writing a 
book which should appeal to a very much larger 
audience than that for which it was originally in¬ 
tended; one cannot look through its pages without 
realising at every point that it is the work of a master, 
and such works repay study by all—the most advanced 
as well as the most elementary students. The be¬ 
ginner will find here ideas expressed clearly and 
concisely, and cannot fail to derive great benefit from 
the book as an introduction to more detailed treatises. 
The engineer will see well known facts expressed in 
new and suggestive language, and will doubtless have 
his own views enlarged in consequence. The subject* 
dealt with are the correlation of the phenomena of 
static and dynamic electricity, generators, transmission 
of power and polyphase currents, and we would 
strongly recommend anyone interested in any of these 
matters to spend a few hours reading M. Cornu’* 
admirable booklet. 

(7) We cannot help being conscious that the end of 

1904 is rather late in the day to review a book which 
contains a rtsumi of the technical achievements of 
11)03. Still, as we gather that this publication is 
intended to appear annually, this notice may be of 
some service in directing readers’ attention to the 
volume dealing with this year’s progress, which we 
imagine will appear very soon; in addition, it may be 
pleaded that the lapse of lime enables one to sec matters 
more in the right perspective, and so to form a better 
estimate of the value of M. Da Cunha’s work. The 
book ranges over a great variety of subjects. Thus 
we find at one place a mathematical calculation of the 
mechanical problems involved in “ looping thp loop,” 
and in another a discussion of alcoholism and temper¬ 
ance worthy of the columns of a dally paper in the 
silly season. Between these extremes lie such subjects 
as the progress in wireless telegraphy, automobiUtm, 
aerial navigation, and the hundred and one other 
technical developments which are taking place in all 
branches of applied science. To the engineer the book 
can servo no other purpose than to while away an idle 
hour or so. The general reader who is interested in 
scientific and technical progress may read it with both 
profit and pleasure. He will find the descriptions clear, 
the style agreeable, and the illustrations and diagrams 
in many cases excellent. M. S. 



&*&*** 3, ^1 


NATURE 


3 


adolescence 

Adolescence tts Psychology and its Relations to 
Physiology, Anthropology, Sociology Sex Crime 
RdUgton By G Stanley Hall Ph D LL D 
President of Clark University and Professor of 
Psychology and Pedagogy Vol 1 pp xx+589 
vol ,1 pp VI+ 784 (New York D Appleton and 
Co 1904) Price 31* 6d net 


T HIS work is one of wide-reaching scope and 
interest The subject of human growth has 
already been studied in relation to the earlier years 
and m its special features The period intervening 
between childhood and adult life which has been com 
paratively neglected is the one to which Dr Hall has 
directed his investigation The work is thus of interest 
in focussing attention on an important section of 
human life it is of value also in that the results of 
biology and anthropology are freely used in supple 
men ting and interpreting the data which are gamed 
from physiological and psychological investigation 
The first three chapters deal mainly with physical 
growth taking up in order the increase in height and 
weight the growth of parts and organs and the 
growth in muscular power The next two chapters 
deal with the physical and mental disorders of 
adolescence and with juvenile faults and immorality 
Sex is taken up in three chapters one relating to boys 
and two to girls of these two chapters one deals with 
the physiology of sex the other with its bearing on 
education Dr Hall insists with great earnestness on 
the necessity of ceasing to mould woman s education 
on that of man and of finding an education which 
shall be adapted to her nature physical and mental 
The volume closes with an account of adolescence in 
literature biography and history 

In the second volume after a preliminary survey of 
changes in the senses and in voice the emotional 
phenomena of adolescence are treated under the head 
ings of adolescent love and adolescent feeling towards 
nature Several chapters deal with— social and 
historical relations initiations in savage and classical 
times confirmation as their correlative in modem 
religion the social instincts and institutions of youth 
ethnic psychology and the treatment of uncivilised 
races form the subject of successive discussions In 
treating the subject of religious conversion Dr Hall 
points out that it is peculiarly a phenomenon of 
adolescence and that it has close relations to the sexual 
life • It is thus he says no accidental syn 
chronism of unrelated events that the age of religion 
and that of sexual maturity coincide In the chapter 
on intellectual development and education there is a 
careful review of education in school and college ind 
a discussion of its value in the light of the results 
presented in preceding sections Dr Hall does not 
hesitate to condemn vigorously and comprehensively 
the studies and methods of schools for their aridity 
and want of vital relation to the developing individual 
and though his criticisms are directed to American 
schools they have a wider application 
It will thus be seen that we have in these volumes 
a text-bock of adolescence in which scientific and 
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practical interests are closely blended Underlying the 
scientific treatment there may be said to be two lead 
ing principles One principle is that of the intimate 
union or rather the identity of physiological and 
psychological processes 

More summarily then he says the idea f 
soul we hold to is m its lower stages indistinguishable 
from that of life and so far in a sense we revert to 
Aristotle m holding that any trulv scientific psycho 
logy must be first of all biologic il rhe first 
chapter of a scientific psychology then is metabolic 
and nutritive and the first function of the soul is in 
food getting assimilation and dissimilation 
T^ie other principle of grcatei novelty and interest 
is the application of the recapitulation theory to the 
mental as well as the bodily life of childhdod and youth 

Realising the limitations and qu tlifications of the 
recapitulation theory in the biologic field I am now 
convinced that its psychogenctic applications have a 
method of their own and although the time has not 
yet come when any formulatic n of these can have much 
value I have done the best with eich instance as it 
arose 

In his application of this theory Dr Hall is un 
doubtcdly original but it is strange that among the 
many references to the literature of the subject thire 
should be no mention of the work of Baldwin on 
.Mental Development in the Child and the Race in 
which the same theory is applied in detail 
That the work took its origin in courses of lectures 
mav perhaps explain in part the diftuseness and rejicti 
tion which appear in these pages There is an un 
necessarily frequent use of strange words one is at A 
loss to understand for example what is meant by the 
solipsistic hopo and by minds that are nly 
One meets with long lists of objects and with masses 
of facts which are not adequately correlated 

It is impossible to enter on a discussion of the many 
theoretical and practical questions which are raised 
The treatment of the material gathered from the most 
varied sources is original and suggestive in a high 
degree but among the wealth of new material and 
new conceptions one misses in exact discussion of the 
method by which the processes of psychogenesis are to 
be ascertained Prominent among the data in the 
book are the results of the questionnaire which have 
been so much used by Dr Hall and his pupils We 
have however no presentation of the difficulties 
inherent in such a method of investigation and of the 
precautions to be adopted in utilising its results 
Apart from this special point there is the difficulty 
which does not receive adequate attent on of dis 
tinguishing in any stage c f ad< lescent development 
what is to be regarded as pakeopsychic what is 
due to traditions and customs handed down from 
generation to generation of boys and girls and lastly 
what is conditioned primarily by the awakening mental 
and physical activity of the individual as he reacts on 
his experience There is not sufficient treatment 
of the idea of individual growth in completeness and 
complexity and of its relation to factors of de 
velopment the meaning of which is to be sought in 
past organic history and one feels that some of the 
suggestions of racial influences are little more than 
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Interesting fancies. We may illustrate these points by 
reference to the author’s interpretation of the child’s 
attitude towards water. Human infants, we are told 
in one passage, have an untaught horror of water, and 
man must learn to swim. This is part of the evidence 
that there are “ psychic vestiges in man which are 
suggestive of former arboreal life.” Again, we learn 
that “ children arc phyletically older than women, and 
after the first shock and fright most of them take the 
greatest delight in water. ” This, among other pheno¬ 
mena, may be interpreted as a “ pelagic vestige ” Do 
we need arboreal or pelagic vestiges to account for the 
fact that, while some children dislike wnter at first 
and others delight in it, most of them in the end find 
it an excellent plaything? W. G. S. 

A NATURALIST ON THE EAST COAST. 
Notes of on East Coast Naturalist. By Arthur H. 

Patterson. Illustrated in colour by F. Southgate. 

Pp. xiv+304. (London 1 Methuen and Co., n.d.) 

Price 6s. 

T HE author of these notes, who has been in the 
habit of spending his spare time in a house-boat 
moored on Breydon Water and other East Anglian 
lagoons, has naturally enjoyed opportunities of making 
observations which arc given to few people; for 
Breydon is a locality probably more famous than any 
other in the annals of British ornithology as a place 
where rare birds are in the habit of “ dropping in.” 
Moreover, as all field naturalists know, early morning 
and nightfall, ay, even night itself, are the times when 
the good things of their lives come to them. Hence 
the advantage of living on the field In the latter part 
of the quarter of a century which these notes cover the 
author discarded the gun in favour of the field-glass, 
and could thus give undivided attention to observation 
without being distracted by the hopes and fears 
attendant on the wildfowlcr’s efforts to obtain “ a 
shot.” 

Breydon is n very carefully protected breeding area. 
A watcher has been stationed there for several years 
during the close season; but it will perhaps be dis¬ 
appointing (although we hope it may prove instructive) 
to ardent advocates of county council “ orders ” to 
find that Mr Patterson writes, “ I must, however, 
state that since stricter preservation has obtained, not 
nearly so many birds are to be seen on Breydon." 
It is impossible to deny the fact that no amount of 
preservation will bring back the breeding birds which 
left us with the spread of population and buildings, and 
the alterations in the system of agriculture. The 
spoonbills come and go in safety, but the late date at 
which they arriyjf shows that nesting is not the object 
of their visits As a former east coast naturalist, re¬ 
markable for his common-sense views of such subjects, 
wrote years ago, “Unless England becomes dis¬ 
peopled and uncultivated, nothing can ever bring back 
in numbers or variety the wealth of the ancient avi- 
fpuna.” But for nil that the naturalist stjJU “ has his 
^Mights " on Breydon; as, for instance, on May 15, 
Jifigg, w'hen the author, paddling up stream, saw on 
thp “ lumps ” still uncovered by water ” a congrega- 
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tlcm of ttO less than eighteen Blade Terns, more tiuui 
fifty Turnstones, several Common and Arctic Toots, 
a number of Dunlins, Grey Plovers, Whimbrd and 
Godwits, and not least worthy of a glance, three 
Spoonbills.” 

To one who is learned In the fishes of our 
seas, ready access to Yarmouth Market, and an 
extensive acquaintance among the fishermen have 
been a great advantage, and many a rare fish 
has the author rescued from oblivion and added 
to the east coast catalogue of fishes. .Not the least 
valuable part of the book is that containing the fish 
notes, although the bulk of the volume deals with 
birds, their migrations and habits. Among tht 
various interesting scraps of information here collected 
we find a record of the value of birds and the prices 
realised by the wiidfowler and at the sales of noted 
collections; accounts of wildfowl brought into th< 
market in hard winters, and incidents related by old 
time wildfowlers, whose habits and customs, as we! 
as their recollections of the hard winters and wildfow 
of the “ old days, ” are most amusing. Whales, crabs 
lobsters, toads, insects, and rats all find a place ir 
these very readable notes. Indeed, some of the mos 
valuable paragraphs relate to the old English blacV 
rat, now extinct in most parts of the country, but so 
abundant in the malthouscs and sail lofts of Yarmouth 
that Mr. Patterson can write of “ a plague of Black 
Rats.” This and many other of the records are well 
worth preserving as of permanent value, and the 
nuthor is quite justified in thinking that some value 
may attach to these notes and observations *‘ owing 
to their dealing with a period during which great 
changes have taken place in the habitat of the local 
fauna.” 

The twelve plates of bird-life reproduced in colours 
ore among the most pleasing things of the kind we 
have seen, and these alone make the book one which 
all field naturalists will like to put on their shelves. 

O. V. A. 


CHEMICAL ANALYSIS FOR BEGINNERS. 
Tables for Qualitative Chemical Analysts. By Prof. 

A. Liversidge, M.A., LL.D., F.R.S. (London: 

Macmillan and Co., Ltd., 1904.) Price 4 s. bd. net. 
r T'HE introductory chapter of Prof. Liversidge’s 
A book makes it clear that it is only when 
analytical methods are used intelligently that the time 
devoted to qualitative analysis is well spent, and to 
that end the student must have some preliminary 
training in other kinds of simple practical work (not 
described in the book), and be frequently supervised, 
lectured to, and examined as his work progresses. 

All this is very right and proper, and quite as it 
should be, but leaving out the excellent counsel of 
perfection set forth in the introduction, the book is 
very much like other books on this subject. That 
is to say, it describes a scries of qualitative tests in 
which inorganic and organic bases and acids, rare 
metals, and alkaloids are treated individually, and 
then collectively in tables after the old-established 
manner and with the old-established purpose. 
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It «houM be silted, however, that tome attempt It 
made to introduce quantitative notions into the 
qualitative methods by using roughly weighed 
amounts of the substances; but the effect is somewhat 
discounted by the frequent omission of the quantity 
and strength of the reagents. I refer more particu¬ 
larly to the use of “ drops,” which may vary con¬ 
siderably in bulk, and to the omission of the strength 
of the adds. 

Prof. Liversidge attaches great importance to 
the study of qualitative analysis as a means as well 
as an end of chemical education. It is an opinion 
very widely held, and is well worth discussing. 

The fact is sometimes lost sight of that chemistry 
is a handicraft as well as a science, and that its 
Science is as yet not exact. 

Perhaps there is no branch of chemistry wherein 
the skill of the craftsman is in greater demand, or 
the inexactness of the science more clearly emphasised, 
than in chemical analysis. 

A student may study intelligently the reactions for 
individual elements, and so learn their properties; but 
he find* that when they are mixed they behave 
differently, and the more observant and careful he is 
the more will these subtle influences, which conform 
to no equation, become apparent 

No substance is insoluble; mass action is a power¬ 
ful factor; a predpitate will carry down a substance 
which should, for all he knows, remain in solution, 
,md a substance will retain another in solution 
which, for equally occult reasons, should form a 
precipitate. 

Tables for the analysis of mixtures, which are 
based on the behaviour of single substances by a 
process of simple logic, become artificial and illusory, 
and give a sense of false security which subsequent 
experience atone can dispel. 

Is this a subject for extended study on the part of 
a beginner in chemistry? In the opinion of the 
writer the preparation of simple substances and a 
enreful study of their properties, into which the 
general principles of qualitative and quantitative 
analysis are introduced, is his proper sphere of work. 
The host of reactions and elaborate tubles of separa¬ 
tions, and still more the countless precautions, 
Kumtgrtffe, and manipulative details of practical 
analysis are a part of the handicraft of the specialist 
in chemistry. To thrust this work upon a beginner 
who is not to be a specialist is almost equivalent to 
expecting a student of mechanics, who is nut to be 
an engineer, to work a lathe or use a planing 
machine. 

The crux of the whole question lies in this, that 
qualitative analysis is a branch of practical work, call¬ 
ing itself chemistry, which can be easily adapted to the 
process of examination. Were the practical examin¬ 
ation banished from the syllabus and replaced by note¬ 
books supervised, signed and submitted by the 
responsible demonstrator or teacher of recognised 
standing, the mass of ill-digested analytical tests and 
tables would soon vanish from the curricula of 
schools and colleges, and its place supplied by a series 
of rational exercises. J. B. C. 


OVR BOOK SHELF. 

Let Lots Haturelln, By Ftfix Le Dantec. Pn 
x.vi + 308. (Paris: Ffoix Alcan, 1904.) Price 
6 franca. 

Just as “ anyone can play the piano ” with a piano- 
player, so anyone can write a book on the philosophy 
of science. The result gives satisfaction and pleasure 
to the performer in one case and to the writer in the 
other, but whether his particular interpretation is 
equally satisfying to an outsider is another question 
The effects arc, however, more lasting in the case 
of the author, for we arc getting such an enormous 
accumulation of books on space, matter, force, the 
ether, and laws of nature that it is becoming a 
wonder who finds time to read them or even to cut 
their pages, if the publisher has failed to attend to his 
proper duties in this respect. 

Let us examine how M. Ia> Dantec deals with 
thermodynamical considerations In commencing 
he supposes bodies to have definite thermic massea, 
and he defines quantities of heat by the products of 
these masses into the changes of temperature. He 
also enunciates the principle of conservation of heat 
according to which the heat gained by one body is 
equal to that lost by another. But in the first place 
the quantities which he calls thermic masses are not 
constant for the same body between the same limits 
of temperature, but they also depend on whether the 
changes take place at constant pressure or constant 
volume; and, in the second place, his equation of con¬ 
servation of heat is contrary to common experience 
of what happens when two rough bodies rub against 
each other. In the next chapter the author goes on 
a different tack, and speaks of the equivalence of 
quantities of work and quantities of heat, quite 
regardless (to ail outside appearances) of the fact 
that the term “ quantity of heat ” is meaningless 
except in the case of passage of heat from one body 
to another In the npxt chapter the author condemns 
the use of the term “ quantity of heat ” altogether 
What ideas can a reader form of the nature of 
physical laws after perusing such a scries of chapters 
as this? 


Nature Teaching. Bv F. Watts and W G. Freeman. 

Pp. xi+193. (London- Murray, 1904.) Price 

3*, 6 d 

Tins little book forms a weliome change from the 
many appearing under similar titles in that it is 
avowedly based upon exjierimcnts, and treats of 
things about w hich the writers really know and have 
not merely read up Dealing in the main with the life 
of the plnnt, it describes a simple series of experiments 
within the rapacity of an elementary school or an even¬ 
ing continuation class, illustrating the function of seed, 
root, stem, leaf, &c., and amplifying the knowledge 
thus obluined with further examples drawn from the 
practice of the garden or the farm A certain lack of 
definiteness in the des( ription of experiments militates 
at times against the spirit in whiih the book has been 
conceived; in a subject where cveiything depends upon 
the cultivation of accurate observnatm and rigorous 
scientific method the authors should not allow them¬ 
selves to fall into the slipshod generalised accounts of 
things which are the bane of so much of the current 
teaching of this nature. For ihsttince, in their account 
of striking cuttings, the authors, do not direct attention 
to the differences in the management of herbaceous 
and woody cuttings, the time of year at which they 
should be struck, and so forth, so that the teacher with¬ 
out experience would be apt to fumble over the matter 
at first, and would in real life be discouraged from try¬ 
ing any experiments in this particular direction unless 
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he got hold of a gardener to give him »ome practical 
advice. However, with this alight drawback, the book 
ia admirably deaigned for the teacher who wishes to 
work out an elementary courae of instruction for a 
country school, either aa on Introduction to practical 
life or to a more special study of agriculture and horti¬ 
culture. 


LETTERS TO THE EDITOR, . 

\Tkt Editor dot not hold himstlf responsible for Opinion* 
txprttttd by hit corrtspondsnU. Ntitktr am he undertake 
to rttum, or to corrotfond with the writtn of, refect# 
manuscript! intended for this or mny otkor part of MatVlHk 
No uotiet it taktk of emonymoue communication!.] * 


1 . Clinical Lectures on Diseases of the Nervous 
System. Pp. 379; price 7 s. 6 d. II. Lectures on 

Diseases of the Nervous System. Second series. 
Pp. 250; price 6*. net. By Sir William R. Gowers, 
M.D., F.R.C.P., FR.S. (London: J. and A. 
Churchill, i8qs and 1904.) 

In these two volumes Sir William Gowers has collected 
in revised form a number of clinical lectures which 
have appeared in various medical journals. In the 
latter volume he has also printed the Bowman lecture 
on subjective visual sensations delivered to the 
Ophthalmol optical Society, and the Bradshaw lecture 
on the subjective sensations of sound. The clinical 
lectures deal with many subjects in neurology; some 
are mainly descriptive, some speculative. In reading 
them one not only appreciates the original and 
suggestive way in which the facts are presented, but 
also the finished literary style. In a short notice it is 
impossible to deal with them in detail. The two 
lectures on the subjective sensations of vision and hear¬ 
ing are perhaps of wider scientific interest than the 
clinical lectures In the first the visual phenomena 
experienced by sufferers from migraine are described 
and figured, and there is an admirable rtsumd of 
physiological teaching with reference to vision. In 
the second lecture the phenomena of tinnitus, of 
auditory vertigo, and other labyrinthine sensations are 
discussed in a luminous and attractive way. Both 
neurologists and physiologists will find much in these 
volumes to assist and to stimulate them in researches 
into nervous phenomena. 


Lectures Scienttfiques. A French Reader for Science 
Students containing Extracts from Modern French 
Scientific works in Chemistry, Physics, Mathematics, 
Physiology and Botany, with a Glossary of Technical 
Terms. By W. G. Hartog, BA. Fp. vii+371. 
(London : Rivingtons, 1904.) Price 51. 

The University of London now insists that candidates 
tor a degree in science shall be able to read and.under¬ 
stand accounts in the original of French and German 
scientific work. In compiling this book Mr Hartog 
"has had the needs of such students in mind so far as 
French is concerned, and he has succeeded in bring¬ 
ing together a varied and representative collection of 
extracts from French scientific works and scientific 
periodicals. Among the latter the Revue gdndrale des 
Sctences takes a very prominent position, contributing 
to Mr. Hartog’s collection as many as fifteen extracts. 
The book should be of service not only to the under¬ 
graduates referred to, but also to students of science 
•everywhere, for it is now more than ever necessary that 
the man of science should be able to acquaint himself 
at first hand with the results of fellow-workers abroad. 


LTndustrie oliicole (Fabrication de I’Hutle d'OUve). 
By J. Dugast. Pp. 176. (Paris : Gauthier-Villars 
and Masson et Cie., n.d.) Price 3 francs. 

This little volume, which belongs to the Aide-Memoire 
scries, Is a practical account of the manufacture of 
olive oil, and indicates several directions in which the 
results of scientific research have been utilised to im¬ 
prove technical processes. The formation and compo¬ 
sition of olives are first explained, then the methods of 
extracting the oil are described and an account given 
of the appliances necessary for the purpose The 
properties and methods of preservation of olive oil and 
the utilisation of the oil-cake are also considered. 
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A Note on the Coloration of Spiders. ¥ 

It is well known that in a large number of animals, both 
vertebrate and invertebrate, the colour of the flanks and 
ventral side of the body differs from that of the dorsal. In 
the majority of cases the dorsal surface is most daskly 
tinted, the ventral palest, and the flanks Intermediate In 
depth of tone between these two. This gradation of colour¬ 
ing has the effect of neutralising the shadows that are cast 
by the upper upon the lower portions of the body. Thus the 
animal does not stand out in prominent relief, but Is, to to 
speuk, artistically flattened, and thereby rendered less 
conspicuous 

To this general rule I have recently observed an Interest¬ 
ing exception which aflotds strong evidence in favour of 
the truth of the above interpretation. The spiders belong¬ 
ing to the genua Linyphia are, almost without exception, 
darkly coloured upon the ventral surface; their flanks are 
variously slashed with oblique white bars and stripes, while 
their dorsal auiface is >et more freely speckled with white 
ur pale spots and lines. In these spiders, then, the scheme 
of coloration is the exact opposite to that which prevails 
elsewhere. Now the Llnyphildae spin horizontal webs, in 
the centre of which they rest inverted, clinging to the lower 
side. Thus it is the ventral side of a Llnvphia that Is ex¬ 
posed to the strongest light, the dorsal side being In the 
deepest shadow ihe inversion of attitude at once fully 
explains Ihe inverted shading of the body 

Oswald H. Lattxr. 

Charterhouse, Codaiming, October 30 


8ir J. Eliot’s Address at Cambridge. 

Acvainsi some of the main conclusions of Sir J. Eliot’s 
opening address before Section A (subsection • cosraical 
physics) may be set the facts that south-east winds are rare 
on the south-east coast of South Africa, and that the rain 
of the greater part of the tableland and south-east coast 
comes mostly from some northerly direction. 

My concern, however, is chiefly with the following re¬ 
marks, reported in Nature of August ij last •— 

“ The chief features of the rainfall of the period 1895- 
190a, in the Indo-oceanic region were as follows.— .... 
There was u marked tendency in each year for late com¬ 
mencement and early withdrawn! of the monsoon currents, 
and for deficient rainfall throughout the whole season over 
'■*“ ter part of India. These features were very pro- 
Ln the yei*~ ■°— — 1 - —- ■ 


years 1896, 1899, and 1901. The most re¬ 
markable feature of the period was that the region to the 
south of the equator, including South and East Africa, 
Mauritius, and Australia, was similarly affected. . . . Mr. 
Hutchins, Conservator of Forests, Cape Town, states that 
drought prevailed more or less persistently over the Karroo 
region in South Africa from 1896 to 1903, and that cattle 
and sheep perished by millions. He also states that the 
drought extended to British Central Africa from 1898 to 
1903. The previous statements evidence the continuity, 
extension, and intensity of the drought. . . The preceding 

statements have shown that variation* of rainfall for pro¬ 
longed periods similar in character have occurred, and may 

Australia, and perhaps the Indian Ocean. The abnormal 
act ions or condition# giving rise to these large and proved 
variations must hence be persistent for long periods. ind 
be effective over the whole of that extenilva area/’ 

Now the question is, what is a drought? From one 
point of riew there is nothing but drought over a very large 
area of South Africa. But I gather from the table you 
print, showing the wiatlon of the mean actual rainfall 
from the normal in India, that by drought it meant unusual 
dry , ne ” “P marked economic 

results such as Urge loss of cattle and great loss of 
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This Is proved by the accompanying table. It ritow* the 
average rainfall over each of die twenty rainfall districts 
of South Africa, during each year. In percentage! of the 
uMUia. Theee mean* have been computed for 160 nations 
having long records of twenty year*, mere or lev*, and are 
tally given and explained in my" Introduction to the Study 
of South African Rainfall/’ The information from which 
they are derived 1* open to all who take the trouble to look 
for It In the annual report* of the Cape Meteorological 

Commission. 


The great mortality among cattle and stock can be ex¬ 
plained without assuming that there ha* been a prolonged 
drought. In farming matter* we live from band to mouth. 
Farmers of the Karroo prefer to pray for rain rather than 
take the trouble to »tore it up when It comes Therefore, if 
the rain 1* short In the late summer, and late in coming 
in the next spring, they have no reserve to fall back upon, 
and their cattle die. One year's drought kills off the stork 
almost as surely as fifty years’ would. For Instance, there 
wa* peat loss of stork In 1897. Yet what were the facta 
of rainfall ? At my station, where the annual mean Is about 
185 Inches, the fall In December, 1806, was 8-43 inches; 
In the whole of 1897 it was 8-85 inches, and in January, 


Psrcsntages of Rainfall in the Various Districts of South Africa during the Years 1891 to 1903. 



It is pretty plain that the area of winter rains, including 
the west coast and Cape Peninsula, was short of rain in 
1896, that 1897 was a dry year over the area of summer 
rains, which comprises the greater part of South Africa, 
and that the south coast and adjacent districts, where the 
rainfall is fairly uniform throughout the year, had a dry 
year In 1899, end one not very wet in 1895. The area of 
summer rains, being so much greater than the rest, of 
course set* the tone of the mean rainfall of the whole 
country, making 1897 a dry year on the whole, and 1891 a 
vent wet year. 

there seem to be dry areas somewhere or other in pretty 
well every year For example, the rainfall was short in the 
western part of the area of summer rains In 1903, although 
the fall was good enough further cast. It was short over 
the east-central Karroo and south-east In 1899 In sympathy 
with the dryness of the south in that year F.ven in 1891 
there was a short tali over an extensive region. 

I fancy that the impression of unusual dryness over South 
Africa in recent years arises from the misleading mean 
values used by the Meteorological Commission for com¬ 
parative purposes. These are taken from Buchan's rather 
futile “Rainfall of South Africa,” and average fully two 
Inches (equal to perhaps 10 per cent) too great. Buchan 
used only the rainfall of the ten years 1885-94 in construct¬ 
ing his results, and therefore got inflated averages in con¬ 
sequence of the heavy rainfall of 1891; whence the rainfalls 
of recent yeara are made to appear minus as compared with 
what 1* called the mean, whereas, as compared with the 
better meant of longer periods, they would be often plus. 
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1898, it was 843 inches. Thus there was a drought during 
1897, many rattle died, and there was much praying for 
rain The year 1003 was probably almost the same as 
1897, the fall at Kimberley being onlv some 65 per cent, 
of the mean, whereas the fall during the last half of 1903 
was good, and during the first half of 1904 excellent But 
with the exception of these years there has been nothing 
that can properly be called drought, in the sense of Sir J. 
Eliot s address, over any extended region of South Africa 
within the past fifteen years at least Ihus there is nothing 
to justify the statement that we have been under the same 
influence as that which set up the prolonged drought in 
Australia and the dry years in India. J R. Sutton 


I trust to your courtesy to give my reply to Mr Sutton's 
iriticisms on certain portions of my address at the recent 
British Association meeting. 

My address was In purt based on an investigation I have 
had on hand for nearly two years, and which will be shortly 
published as a paper In the Indian Meteorological Memoirs. 
In that will be found a statement of the chief features of 
the meteorology of South Africa during the period 1893-1003. 
It is confessedly based upon very imperfect information— 
partly derived from newspajier reports, partly from data in 
certain meteorological reports received from Cape Town by 
the Calcutta Meteorological Offiie, and partly from data 
obtained from Mr. Hutchins, Conservator of Forests, 
Cape Colony, with whom I have been in correspondence 
for many years on the meteorology of South Africa and 
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it* rotation to that of India. Mr. Hutchin* was for some 
years in the Madras Forest Department before he went to 
the Cape some fifteen or twenty years ago. He has made 
a special study of the rainfall or South Africa, and is a 
careful and enthusiastic investigator in rainfall problem*. 
He is, from his double experience in India and South Africa 
and his present official work and position, eminently qualified 
to form a judgment on the abnormal features of rainfall 
distribution in either area, and on their economic effect. 
It is hence, as I hope to show later, very satisfactory that 
Mr Sutton’s figures confirm the general inferences I made 
about South African rainfall, based chiefly on Mr. 
Hutchins’s information, in my address 

Before discussing Mr. Sutton’s data and inferences, 
perhaps I may be permitted to deal with two or three im¬ 
portant issues raised in Mr. Sutton's letter 

'I he hrst is contained In the opening paragraph, in which 
he says " south-east winds are rare on the south-east coast 
of South Africa, and the ram of the greater pait of the 
tableland and north-east coast comes mostly from some 
northerly direction " If these casual remarks have any 
point at all, I think I am correct in assuming that they 
Imply that Mr. Sutton considers the rainfall in the ureas 
mentioned is not due to humid currents from the Indian 
Ocean, but from the drv interior to the north of the table¬ 
land 1 have examined the rainfall charts of South Africa 
given in Bartholomew’s " Meteorological Allas,” and they 
certainly indicate to me that the aqueous vapour, the con¬ 
densation of which gives rainfall in the eastern half of South 
Africa, is brought up by air movement from the Indian 
Ocean, and ouurs as a summer precipitation Hence, so 
far as I can reasonably judge, that area forms a part of 
what I have termed the Indo-oceanir region. I might add, 
in further replv, that rain in lertain parts of India during 
the south-west monsoon chiefly occurs with easterly and 
nurlh-easteilv, and even with northerlv winds But these 
facts have not yet been utilised by anyone to prove that the 
rainfall is not brought up from the adjacent seas and oceans 
bv the south-west monsoon circulation 

Mr Sutton in a Inter paragraph says he faniles that 
“ the impression of unusual dryness over South Africa in 
recent venrs uiises from the misleading mean values used 
by the Meteorological Commission for compaiative purposes 
which are taken from Burhan’s rather futile ‘ Rainfall of 
South Africa,’ and uverago fully two Inches (equal lo 
perhaps io per cent.) too great." There is an air of 
certainly about this statement which I am unable to share 
without further proof Buchan’s, means arc hascd on ten 
voars’ data, Mr. Sutton’s on twenty years’ data it does 
not necessarily follow that twenty yeats’ means ate better 
representalives of noinial or average conditions than ten 
yeats means It depends entirely upon whether the ten 
years may or may not be accepted us representing the normal 
conditions, and whether the additional ten years’ data .tie for 
an abnormal period or not The fact that the two sets of 
means differ on the average of the whole area by 10 per 
cent indicates to an outsider on South Afucan meteorology 
like mvself that it is quite as probable the ten years’ 
additional data erred in defect as that the ten years’ data 
employed by Dr. Buchan erred in exiess There hence 
ap|>ears to be (in the absence of any proof) an element of 
doubt In his means, just as he asserts io be the case in the 
“ rather futile " means of Dr Buchan 

\galn, if 1 read Mr Sutton’s letter rightly, he considers 
that the question as to whether the crops have failed over 
large areas being due to drought is settled by a consideration 
of percentage variations. It is certainly not the rase in 
India A percentage variation gives no certain indication 
unless considered in relation to the normal fall, and also to 
its time-distribution A deficiency of a 4 per cent is of abso¬ 
lutely no eumomic importance in such areas as Sind (with 
an average rainfall of about four inches) or such ns Arakan 
(with an average of more than aoo inches) The former 
area depends solely on Irrigation for cultivation, and the 
latter is so abundantly supplied for the rice crop that It 
bears a loss of fifty inches lightly On the other hand, In 
the regions termed the dnr sones. in India, where the mean 
rainfall ranges between fifteen inches and thirty inches, a 
deficiency of to per cent is usually a serious matter, more 
espei rnjlji if u accompanies more irregular distribution than 
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usual unsuited to the staple crops. Local knowledge of 
the agricultural and economic conditions la banco Of tb* 
greatest importance in estimating the probable elleot of • 
given variation of rainfall in any area. Mr. Hutching, I 
have every reason to suppose, possesses such knowledge for 
South Africa, and hence I attach the highest value to bis 
information on such matters. 

The evidence I have collected, a smalt portion of wbiefa 
was given in my address, appears to me to have established 
that during the period 1895-190* there was a marked 
tendency to more or less continuous deficiency of rainfall 
over the Indo-oceanlc area, most pronounced in dry inland 
districts, and which in India intensified into sever* drought* 
in the years 1896, 1899, and 1901, diminishing the crap 
returns over large areas to such an extent that it was 
necessary to resort to famine relief on a large scale during 
the twelve months succeeding each period of crap failure. 

I was unable to make as precise statements for either 
Australia or South Africa, but the scanty facts and inform¬ 
ation at my disposal appeared to justify the statement that 
these areas were similarly affected. I also pointed out that 
this period stood in marked contrast to a preceding period 
of three years, 1891-4, when the precipitation was apparently 
in generul excess over the same large area. 

I give in the following table a comparison between the 
rainfall variations of India, and the area of spring, 
summer, and autumn rains in South Afrita, which, go far 
as I ran judge, is mainly dependent on the Indian Ocean 
supplies of aqueous vapour I give, in the absence of the 
number of stations for each area, the arithmetic means of 
the second and third horlsont.il rows of figures In Mr. 
Sutton’s summary of his data .— 


| Psriod of gensrsl drtcUncy of ndn 


Y.u 

1892 

1893 

1894 ■■ 


Percentage variation 


:g- 


1899 

1900 

1901 

1902 


+ a 
+ 7 


These figures show that the eastern half of South Africa 
had heavier ram than usual during the same period (1892-4) 
as India, that it was steadily in defeit during the first 
live years of the period of persistent deficiency of rain in 
India, and was especially deficient in the years 1897 and 
1899, the former being the year and rainfall season following 
the first severe drought year of the period in India, and the 
latter the same year as that of the greatest drought experi¬ 
enced in India during the past 100 years at least. The 
parallelism between the two sets of figures is, indeed, more 
complete than I anticipated, and hence I consider not only 
that Mr. Sutton’s conclusion to the effect that “ there is 
nothing to justify the statement that South Africa has 
been under the same influence as that which set up th* 
prolonged drought in Australia and the dry years In India ” 
is neither in accordance with what I hold to be the general 
meteorologii al londitions and relations of the whole Indo- 
oceanic area nor even with the data which Mr. Sutton 
furnishes. The probability, so far as I can judge, is at 
least twenty to one that there is some relation such as I 
have suggested. The chief object of my address was, I 
may add, to urge the necessity for the coordination and inter- 
comparison of the meteorological observations of the whole 
Indo-oceanlc area and their discussion ns a whole by an 
efficient scientific staff in I.ondon. The question at Issue 
between Mr Sutton and myself, for example, could be 
authoritatively settled by such an Investigating office. 

In conclusion, I hope that my remarks may not be Inter¬ 
preted as in any way depreciating the value of Mr. Sutton’• 
work in collecting and discussing as a whole the rainfall 
data of South Africa, and in utilising the data to obtain 
normal means for purposes of comparison. His work will, 
I am confident, be appreciated by all interested In African 
meteorology from any point of view John Euot. 

Bon Porto, Cavalalre, Var, France. 
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* The Origin of LUO 

Aj-thocoii to the evoluttonirt it mu*t neeasaanly appear 
more than probable that at tome time or other non living 
matter hae oy evolution acquired the propcrtie* of life and 
to him the only question is ai to how thie has come about 
vet for all that he has been in the habit of admitting that 
the complete failure of all experiment in this direction makes 
the negative evidence very strong indeed My present object 
is to suggest that the negative evidence so far from being 
strong is so weak that perhaps it can hardly be said to 
exist 

In the experiments the first step has always been and so 
fir as one can see must always be to destroy all existing 
life and all existing germs of life Suppose the agent to 
be heat How does the experimenter know that the very 
means he employs to destroy in living matter the property 
of life ore not equally eftuacious in destroying the peculiar 
property or properties of matter that is just on the point 
of transmutation? For all that we certainly know to the 
tontrary dead matter may be changing into living every 
day in eveiy pool especially every warm pool on the face 
of the earth If so the difference between the last state 
of the non living and the first state of the living must by 
the evolutionist s hypothesis be extremely small and it is 
probable—to my mind most probable—that both would be 
similarly affected by an unusual degree of heat or what 
ecer other agent it calculated to destroy life the precaution 
eliminating life and its potentiality at one stroke But the 
value of tne negative evidence is precisely in inverse pro 
portion to this probability If the probability Is thought 
great the negative evidence will necessarily be thought 
small I submit that the probability is very great indeed 
and consequently that we are pretty much m the same post 
tion as to the possible evolution of life from non living 
matter as we should have been if no experiments had been 
made Certainly so far as the logic of the matter is con 
erned there is no need yet to consider the hypothesis of 
life having been imported here from another planet 

Birmingham October 25 Georgs Hookiiam 


struck her that the noise was like a cat s jump from a 
height Procuring light she found the cat standing by the 
door She then saw that the curtains where folded on the 
bed had been a little disturbed put in her hand and found 
three soft warm kittens They were immediately put into 
a basket with flannel and set by the kitchen fire but as 
soon us the lady had gone downstairs she met the cat with 
1 kitten in her mouth on her way back to the bedroon 
Why did she select that room’ She was not petted by the 
lady nor friendly to her The housemaid was safe busy 
aaitmg at table 

Debarred from this resource she hid the kittens again 
while the family were at dinner and apparently felt so sure 
that they were safe that she went 2nd sat by the kitchen 
" awaiting the usual scraps Of ourse a search was 
de in all likely hiding places and corners frequentel by 
the young people who were very fond of this cat and 
thought she was fond of them A piteous faint squealing 
betrayed the poor little creitures on the floor behind the 
largest folios in the library The space above the books 
was so small that it is difficult to think how the cit got in 
with a kitten in her mouth or even without it Ihis waa 
the one room into which the h usemaid seldo n came 
especially in the evening as the master sat there He did 
not pet the cat at inv time and she took no noti e of him 

But though securely hidden the kittens could h irdlv have 
lived in that cold place their mother seemed to have iver 
looked their need of warmth After this failure she sub 
initted to have them kept in the basket in the kit hen 
Y \ 


Fish passes and Flab ponds 

In your issue of August 18 in an article dealing with 
fish passes and fish ponds the following statement is 
made — 

Much of the information as to the construction of 
ponds and their inlets and overflows is of course ancient 
md ran be found in such books is the History of Howie 
toun (by the late Sir James Ramsay (1 bson Maitland 


Thinking Cata 

I have known three cats which behaved ai if they thought 
Ihe first a large sleek tabby belonged to a private family 
living in the City Between 1846 and 1858 the owner 
Mr I S waa surprised by his manservant coming to his 
office at the back of the house in business hours and asking 

Did you ring air’ No I have not been into the 
house ’ was nis answer I his occurred repeatedly At 
last the man watched and observed that the family being 
in other rooms the dining room bell rang and when he 
answered it the cat ran out of the door He then purposely 
shut her into the room A leather easy chair was so placed 
that by getting on the aeat and then standing on the 
arm she could reach the knob with her front paw and she 
continued to practise thia accomplishment as often as she 
was shut up in the room 

1 he second cat alao a large tabby lived at Blackheath 
Her master often sat up late writing The cook a ‘ good 
old servant also now and then sat lata sewing or read 
ng in the kitchen One night after twelve Mr H F 
was Interrupted by die cat running into the library (the door 
being open) mewing and clawing him then running 
towards the door and repeating these acts He got up 
and followed the cat which now ran into the kitchen 1 he 
cook waa sitting asleep close to the fender a piece of coal 
had fallen on her dress aAd it was burning No harm 
happened, thank* to the cat 

The third waa a vbry small alight cat white and tabby 
a good mouaer and bird catcher and not at all afraid of 
a rat On one occasion the servant exasperated by the 
trouble caused by the cat a selection of a birthplace for 
kittens drowned them all for which she was duly rebuked 
The next family arrived In a suitable corner but when two 
or three days old disappeared as well as their mother 
A* the cat waa never allowed to go upetalrs it was supposed 
that like another cat once before she had made a lair in 
the garden where she spent most of her time At dusk the 
mistreat of the house went up to dress for dinner As soon 
■** »he entered her room the heard something fall and it 
NO. 1827, VOL. 7ll 


The above statement may easily cause the incorrect in 
ference that the information in Sir James Rimwy Gibson 
Maitland s work is now obsolete Perhaps you may care to 
make it known that this is of course not the case although 
no doubt with lapse of time improvements and mod firations 
are introduced Howixtoi n Fishery Co 

Howietoun Fishery Stirling N B October 24 

Average Number of Kinafolk m each Degree 

I thank Dr Galton for his explanation (p 626) which 
only shows how easy it is to make mistakes in th ngs which 
appear perfectly trivial The d screpancy tan be accounted 
for however more simply still by the fart that families 
containing boys only have to be left out of account and 
therefore m the families which contain at Icatt one girl 
there are on an average more girls than boys altogether 
( H Brvan 


Misuse of Words and Pbraasa 

It is quite true is Mr Rasset says that in English 
considerable care is often required m the arrangement of 
1 sentence so is to avoid ambiguity but he seems to go 
too far when he says that brevity ought ilways to be 
aimed at Too much brevity will often as we are warned 
by Horace lead to obscurity brevis ess laboro 
t btcurui fio and the absence of inflections md genders 
renders it impossible to write Fnglish in the Irief epigram 
n atlr style that is common in I atm 
To Mr Basset s rules the following may be edvantage 
ously added that new words of foreign origin should not 
be employed when I nglish words will suit the purpose as 
well or better For instance aulotomte and anautotoimc 
as applied to curves ire objectionable because self cutting 
and non self cutltng express precisely the same ideas in 
simpler and more familiar wotds I am at a loss to know 
on what ground Mr Basset objects to the phnse non 
singular cubic curve does he think the epithet is un 
couth or inelegant or inaccurate « 

October 31 IBS 
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FIOODS IN THE MISSISSIPPI 

W E have on previous occasions directed attention 
to the reports issued by the Department of 
Agriculture of the United States and to the valuable 
information they afford to the officers engaged in the 
different departments We have now been favoured 
with a copv of i report issued by the Weather Bureau 



-on the floods in the Mississippi watershed in the spring 
of 1903 which gives in interesting and detailed 
account of the most disastrous floods in this distr t of 
which thtre is any record 

These floods ire des nbtd as marking i new eprch 
in the econom c history of the country When previt us 
floods occurred they rin harmlessly over unbroken 
forests ind bottoms tenanted only 
by the beasts of the field except - 
■over a limited area where there 
were small farms tenanted b> 

French colonists The floods i f 
i«m descended upon fertile and 
highly cultivated fields and upoi 
rich valleys filled to overflowing 
with vast industries devoted with 
never ceasing energy to the fulfil 
ment of the insitiable demands < f 
commerce 1 he resulting ruin and 
desolation were beyond descrip 
tion Along the lower Mississippi 
6820 square miles of country wert 
inundated In Kansas City five 
-square miles of territory were over 
flowed, large portions of the manu 
factoring towns of Venice and 
Madison were flooded to a con 
■sidcrable depth more than 3000 
square miles of territory one half of 
which was under cultivation were 
overflowed and the crops ruined 

The towns of Armourdale Argentine and Harlem 
were covered from 8 feet to is feet with w iter and had 
to be abandoned Twenty thousand people m this 
district were made homeless All public utilities were 
put out of service sixteen out of seventeen bridges 
over the river Kaw were washed away The 

' VJood* of th* Spring of sot in tho If m 

H C Frnnkmfnld (Wnb agios Wuthtr Barm 
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Missouri and Kansas remained no longer rivers. bOt 
became merged into an inland sea when the flood 
subsided there was revealed a condition of general Ribs 
and desolation Holes had been gouged m the streets 
some 30 feet deep, railroad tracks had been tOrft to 
pieces an oil tank 30 feet in diameter and 30 feet higjfc 
made of iron plates had been tom from its foundation* 
and tossed about like a frail shanty freight Cars 
had been broken up ana earned 
away down the over, heavy loco¬ 
motive engines had been roUed 
over and were discovered lying m 
mud banks and mud from a feet 
to 4 feet deep covered everything 
An ipproximate estimate of the loss 
in this district was put at 3! million 
pounds In the vicinity of Kansas 
City the losses weie placed at up¬ 
wards of three million pounds 
while the value of the bridges 
destroyed was more than 150 000I 
In previous floods the losses have 
fallen principally on the agri¬ 
cultural districts but this time the 
loss to the farmers was less than 
one third of the total and about the 
same proportion was borne by the 
r ulroads 

But great as the losses were they 
would have been far greater but 
for the property saved owing to 
timely warnings issued by the 
Weather Bureau Owing to the 
iu I San Franc o careful records kept of previous 
floods the department was enabled 
to forecast the time at which the 
flow would r arh the various towns situated on the 
river and (he height to which it would probably rise 
and so could send out timely warnings In the lower 
district 1 lone the value of the property saved by re 
moval to places of sifety was estimated at 5 million 
pounds The forecasts is to the probable height of 
the flood wer issued in the higher districts at least 
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four days in advance and in the lower part at New 
Orleans twenty eight days in advance By these 
warnings the people were kept well informed of what 
they might expect in the way of high water The 
work of the River and Flood Service in fumuhyig 
information regarding this flood was complete And 
satisfactory By the use of the Post Office telegraph 
and telephone lines and the daily Press and witn tne 
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cooperation of the varioue railway companies, every 
intelHgent person in the district was made aware of 
the Impending danger in ample time to make such 
preparations as they were able. 

The floods of 1903 owed their inception to a series 
of heavy rainfalls caused by a succession of storms 
of the south-western type, the best rain-producing 
quarter, coming on the top of the water derived 
from the melting of the snow on the mountains in the 
upper reaches. 

In the February flood in the lower Mississippi the 
water rose in one long swell from Cairo to the Gulf of 
Mexico from 17.5 feet on the gauge on January 28, 
passing the danger point of 45 feet thirty-nine days 
later, and 504 feet, or 54 feet above the top of the 
banks, eight days afterwards. It remained above the 
danger line for another twelve days, and then began 
to fall. It will thus be seen that the water in the 
river during the flood rose 33 feet 

Although excessive rainfall was the original cause 
of these floods, the effect was greatly increased by 
works that had been carried out for the improvement 
of the river and for providing means of inland trans¬ 
port, necessitating the frequent crossing of the river by 
railway bridges. Formerly a certain amount of relief 
to the floods was afforded by the water flowing through 
(he numerous crevasses or breaches of the banks that 
occurred, but during recent years the banks have been 
systematically raised and strengthened. For example, 
in the St. Francis system the levees have been extended 
and raised a feet over a length of 173 miles, and the 
area originally subject to being submerged reduced 
4000 square miles. The same operations have been 
carried on in other districts, so that the flooded area 
which previous to 1897 extended over 30,000 square 
miles in 1903 barely reached 7000 square miles. The 
fight against this flood was also the most extensive 
and persistent ever attempted in the history of levee 
engineering When a breach was likely to occur all 
the help and material available was concentrated at 
the point of greatest weakness. At one place a force 
of more than 1000 men was employed both day and 
night, in spite of which the bank gave way for more 
than a mile. 

At another part of the river, about 36 miles below 
New Orleans, a crevasse occurred at a place where 
the river is 120 feet deep. The bank was all washed 
away, and where it formerly stood a hole was scoured 
out 60 feet deep. Owing to the precautions taken, 
due to the warnings of the Weather Bureau, provision 
had been made to meet such a catastrophe, and work¬ 
men were at once concentrated on the spot, and train- 
loads of material which had been provided in readi¬ 
ness for such an emergency were brought to the place. 
By this means the breach was successfully closed, and 
the flooding of some of the finest sugar plantations in 
Louisiana averted. 

Other causes that contributed to the greater rise of 
the flood were the numerous railway bridges that had 
been carried across the river without leaving sufficient 
waterway for floods. In one place, where the natural 
width of the river is 900 feet, the waterway had been 
contracted to 400 feet by a railway bridge, the velocity 
of the water through which rose to twelve miles an 
hour. 

Encroachments by reclamation have also materially 
interfered with the free flow of the river, the original 
width of the channel in some places having been re¬ 
duced one-half. * 

The report of these floods contains numerous illus¬ 
trations which give a very graphic idea of the ruin 
caused in the flooded areas, and also of the works 
carried on In repairing the levees. There is also a 
map of the watershed of the Mississippi and of the 
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flooded areas, and of the rainfall in the different 
districts. 

Two other volumes issued by the Geological Depart¬ 
ment relate to the floods of the river Passaic in 1902 
and 1903, when the loss to the inhabitants of the 
district was estimated for the two floods at about 3 
million pounds. These two volumes also contain 
numerous very telling illustrations of the flooded areas 
and of the damage done to houses and factories 1 


WHAT IS BRANDY? 


'T'HIS question, which a few months ago greatly 
exercised analytical chemists m this country in 
consequence of the action of certain local authorities 
under the Sale of Food and Drugs Acts, has recently 
engaged the attention of the Technical Committee of 
CEnology, instituted by the French Minister of Com¬ 
merce by decree of March 22, 1904, and the committee 
have adopted the conclusions of M. Rocques, the re¬ 
porter of the subcommittee charged with the consider¬ 
ation of the matter, whose report is published »» extemo 
in the Momteur Officiel du Commerce of June 30. In 
view of the importance of the subject, it may be de- 
sirable lo give a short summary of the facts and argu¬ 
ments which led the technical committee to adopt the 
conclusions of the special subcommittee. 

In the first place the committee, for reasons which 
it is unnecessary to explain, object to the term 
coefficient of impurities, hitherto employed by French 
chemists, in conformity with a decree of the Minister 
of Commerce of May 26, 1903, to designate the aggre¬ 
gate proportion of the substances other than ethylic 
alcohol in brandy, and prefer to denote it by the term 
coefficient non-alcohol, or more simply non-alcohol, by 
which is to be understood the sum of the different 
volatile substances, other than ethylic alcohol, ex¬ 
pressed in grams per hectolitre of absolute alcohol 
These substances are the acids, aldehydes, ethers, the 
alcohols higher in the homologous series than ethyl 
alcohol, ana the furfurol. 

The causps which influence this coefficient arc many, 
but in the main they may be said to depend upon 
(1) the nature of the wine, (2) the method of distil¬ 
lation, and (3) age. 

As regards the first cause, it is found that the pro¬ 
portion, as well as the character, of the volatile matters 
vary according to the origin of the wine, the conditions 
under which its fermentation has been effected, the 
manner in which it has been kept, 4 c. The proportion 
of acids and ethers is considerably augmented if the 
wine becomes sour, and, speaking generally, the pro¬ 
portion of aldehydes is higher in white than in red 

But it is mainly in the method of distillation that we 
are to seek for the cause of the wide variations in this 
coefficient. This is readily understood if we examjne 
the manner in which the various substances, which 
together constitute non-alcohol, behave during distil¬ 
lation. It is known that these substances pass over 
in very different proportion in the course of the distil¬ 
lation. Thus the aldehyde and the more volatile ethers 
are found mainly in the first runnings [produits de 
tile), whereas the taillings ( produits de queue) contain 
in largest quantity the higher alcohols and the furfurol. 

The separation of these various products—the pro¬ 
duits de tite, the alcohol itself [de coeur), and the 
produits de queue— is effected in a manner more or 
less complete, depending upon the apparatus employed. 
In the larger distilleries this apparatus is of a very 
high order of perfection. But without further labour- 
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mg this point it » obvious that the aggregate amount 
and relative proportion of these products must depend 
very largely upon the means made use of and hence 
perfectly genuine brandies must necessarily show wide 
differences in the coefficient non-alcohol 

In addition it must be remembered that in the m inu 
facture of brandy from wines of repute the elimi i at ion 
of the substances constituting non alcohol must be 
made with the greatest circumspection since it is 
upon their bouquet that the value of these brand es 
depends and this bouquet rt sides wholly in the no«t 
alcohol 

On the other hand if the brandy is being made from 
damaged wine the rectification must be most carefully 
conducted and may have to be pushed to a point th it 
the alee hoi is obta ned almost pur that is to say 
almost free from non alcohol 

As regards the influence of age it is observed that 
in those brand s whi h are found to improve on keep 
ing there is n increase in non alcohol due (i) to the 
formation of products t f oxidat on (acids and aide 
hydes) and (2) to concentration due to a loss of alcohol 
and water 

Brandies may be classified m the following 
manner — 

(1) The brandies of the two ( harentes which are 
habitually designated by the name of Cognac 

S The brandies of Armagnac 

The brandies de vtn du Midi and of Algen 1 
(trois six de Montpellier &c ) 

(4) Marc brandies 

The brandies of the Chnrentes ire obtained by 
distillation of the wines of the district ind as the 
reputation of these brandies depends upon their 
bouquet they are submitted to a slight rectification 
only in order to preserve that bouquet 
The same may be said of the Arm ignac brandies 
As to brandies made in other viticultural regions 
and in particular in the middle of France their nature 
is much more variable These brandies require to be 
rectified in a manner more or less complete depend 
ing upon the nature of the wine or of the marc from 
which they are derived and varying too with the 
quality of the brandy it is desired to produce Cert un 
wines require in fact to be most carefully rectified in 
order to produce merchantable brandy Marc brandy 
is made in all viticultural regions and that of 
Burgundy enjoys a special reputat on 
As regards the value of the coefficient in different 
brandies it is found that in those of Charentc and 
Armagnac the coefficient is very high Thus as 
minima a brandy of Clunts (1879 good but not 
guaranteed) gave 259 (Girard and Cumasse) A 
Cognac of 1892 gave 287 (Rocques) As maxima may 
be cited a Bois brandy of 1817 which gave 1174 
(Lusson) This last number is exceptionally high It 
may be said that ordinanty the value of the roeffic ent 
in Cognacs and fine champagne ranges between 275 
and 450 

But little analytical evidence has been published re 
specting the Armagnac brandies but such as it is 
it indicates that the coefficients in their case arc less 
than are generally found in Cognacs 
The bra id es obtained from the wines of the Midi 
and Algeria show much wider variations ranging from 
as to 500 

Marc brandies have almost invariably a high 
coefficienf The numbers range from 535 to 1487 and 
it is interesting to note that die aldehydes frequently 
form a large proportion of the whole Thus a 
Burgundy marc brandy was found to contain as much 
as 519 of aldehyde and one from the Midi at high as 
730 of aldehyde 
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I he question whether it is possible to fix mimraum 
and maximum limits to this coefficient naturally re¬ 
ceived much consideration from the committee The 
fixation of these presents a certain interest arid that 
from two different points of view The fixation of a 
minimum limit has Interest for the analyst as guiding 
him in his inference as to the genuineness of the brandy 
or is to the amount of silent spirit with which ft 
may have been mixed The fixation of a -maximum 
limit has an interest from the hygienic point of view 
since it may become necessary if regulations are to bd 
established in this sense 

The committee however are unable to recommend 
that any such limits should be fixed owing mainly to 
the extremely variable character of brandy Even in 
the case of brandies f a definite character as for 
example Cognac the non alcohol coefficient is not the 
only element of value and any conclusions as to 
character cannot be based solely upon it Regard must 
be had to the proportions of the different volatile sub¬ 
stances and their relations among themselves Expert 
tasting ( digustahon ) must be considered as an indis 
pcnsable complement of chemical analysis 

The hygienic point of view involving the fixation 
of a maximum value for the non alcohol coefficient 
was brought to the notice of the International Congress 
of Chemistry in Paris in 1900 but the problem as then 
stated received no definite solution To base con¬ 
clusions on the value of the coefficient alone with no 
regard to the factors which it comprises seems 
illogical For example die acids and in particular 
acetic acid frequently make up a large proportion of 
this value but t cannot be contended that these sub¬ 
stances at least in the proportion in which they are 
present in brindy have any detrimental influence 
Far more important are the aldehydes ethers the 
higher alcohols and furfurol 

As regards the higher alcohols the attempt has been 
made to establish a higher limit Thus in Belgium by 
a Royal decree of December 31 1902 the sale is pro¬ 
hibited erf spirituous liquors containing more than 
1 gram of the higher alcohols and essences per litre 
of absolute alcohol when these liquors have an alcoholic 
content higher than 90° and 3 grams when tbs 
alcoholic richness does not exceed 90®^ 

The committee remark that the effect of this regula¬ 
tion would be to exclude some of the most famous and 
notably the oldest brandies of the Charente many of 
which exceed the maximum Belgian limit which ex¬ 
pressed as a non alcohol coefficient is 300 Thus — 


Bon Brindy 1817 (Lusson) 

Suntonge Cues 1896 (LaSun) 
Getnoxic or de Fetsoa, 1893 (Lusson) 
Clnnis 1875 (Lnsson) 

Cogue 1873 (Rocques) 


From the hygienic point of view the ethers furfurol 
and especially the aldehydes are undoubtedly of much 
greater importance than the higher alcohols since 
admittedly the action of these substances on fit* 
organism is far more deleterious than that of the higher 
alcohols From this point of view the attention of 
hygienists should be directed to the Marc brandies 
which as already stated frequently contain consider¬ 
able quantities of aldehydes 
Interesting and no doubt valuable as the report is 
it is hardly calculated to facilitate the work of the un¬ 
fortunate public analysts who may be called upon to 
express an opinion as to the genuineness of a sample 
of brandy The question What is brandy? analytically 
speaking still awaits solution 
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„ „ „ NOTES Uctory, Wellington In the N.lg.ri Hills an effect,v« fall of 

$ruUNo at St George’. Hoepltal Medical School on 660 f *‘ « employed to work a turb.ne and alternator* 

Friday laat Lord Kelvin remarked —The modern medical generating about 1000 horse power at 1 pressure of 4000 
man muet be a scientific man and what is more he must vo ‘‘* As to irrigation the amount of land irrigated In 
be a philosopher The fundamental studies of medicine are British ^ ndla Is about 44 million acres Of thtse 17 million 
of a strictly materialistic kind but they belong to a different ar ‘ by canals 8 million from tanks and iq million 

world from the world which constitutes their main subject from w *"* “id other sources In inclusion the president 
—the world of life Let It not be imagined that anv hocus remarked that although muth his been done far more vet 

pocus of electricity or Viscous fluids will make a living r?ma,n * to be done—in opening up the lountrv in the pre 

cell Splendid and interesting work has recently been done VMltl0n of famine* m the regulation of the w iter supply 
in what was formerly called organic chemistry a great ln the installation of works and factories in the tr msmission 

French chemist taking the lead Jhis is not the occasion of P° ww ff* nerated *>v the hill falls to those centres where 

for a lecture on the borderland between whit is tailed l( be profitably utilised und in the general development 

organic and what is called inorganic but it is interesting of ,hp resources of the bmpire 

!° . mater,aU Mon ? ,n « 10 general class of l„ K three articles in the October number of the 


foodstuff* such .. I a "c genera class of I hk three articles in the October number of the /mlogut 

l^.toff aLhV™ HT W a mig < u u M dpa ' ‘" tllu ’ lve 'y w “ h >“ a l bird faunas n miel, those of 
de^T BufS‘”5-?“^ / tJ r^' Ux '° rd,h,re D ° n ^ al “ndjerse, lhe clpture of , white 

iTXLs^f the It o \ ** be<k ' d ““'P*"" ^hynchus alb,r str„) off \berdeen 

imaginings of the daily newspapers that because Berthelot reiorded 
and othera have thus made foodstuffs they can make living 

things or that there is any prospect of a process being found lllg dlrector (Captain S S 1 lowei) of the C i/a 7oo 
■n any laboratory for making a living thing whether the )n * K 11 Gardens t uro his se. 1 us a iopy of a list of rare 
minutest germ of bacteriology or anything smaller or amm »l* recently received from the Sudan among which 
greater There is an absolute distinction between crystal, reference may be made to a female of the Niam mam rare 
and cells Anything that crystallises may be made by the °* t * le ( 'bimp»nxer (Inlhropopithecus troglodytes schtvetn 
chemist Nothing approaching to the cell of a living 

lh * e ' n " al r ' aV,lt ° f an Gmiuarus otherwise the freshwater shrimp (a name 
onincr .nv c esceedmgly intricate and thorough which by the way appears to be omitted from the text) 

the ^nf^TVh HU>d8y .“"u H °° k " “ nd °* herS ° f forml the sub J eft of the twe,fth number of the I MR ( 
th! Z ° f predecessors ,n both Memoirs Mis. M Gossans the author seem, to have 

or^^Tl^ "1 r* " nn,n ” " ,hat "° Drt,flc,al treated her object in the same thorough manner which ha. 
is vastly bevond the h Tl? matter oul of drad Thu been the rule in the earlier issues of this excellent series 
vastlTb^v^d rnv own ‘a* ‘ Cal ,ab °ratory and the four plate, although diagrammatic are all that 

beyond ihn death of ° f or of eIp ctricity— can be desired from the point of view of the student 

neyona it in depth of scientific significance and in human 

interest f H » greater bulk of parts 1 and 11 of vol txv of Notes 

Mb H u i . . from *be Leyden Museum is taken up by an artiile on the 

met™l«L.7 JZZ , h?” ,pp0,nted “ ,,,tant ‘be beetles of the family Pausside bv Mr b Wasniann The* 

ato^* department of the National Physical Labor beetle, which are now definitely known to live in com 

panionship with ants are regarded by the author as the 
Bv permission of His Majesty the King the Sanitary mo,t ‘"‘cresting of nil living creaturrs since they show 


irom tne i>eya< 

V . H V h ” bw ‘ n *PJ»mted assistant in the beetles of the fi 

metrological department of the National Physical Labor beetle, which 

0,7 nnnmn.hin wif 


By permission of His Majesty the King the Sanitary mollt lntCTeat >ng of nil living creaturrs since they show 

Institute will henceforth be known as the Royal Sanitary better than any other group the interdependence of 


1 morphology and biology They are remarkable for tbs 

Am tnf—ouc enormous sue of their antennae and are believed to be the 

c ^° n c! * he,d « Eorl 8 descendants of pr. Tertiary Carab.d-e 
tjourt from November 19 to December 17 inclusive under 

the auspices of the Institution of Gas Fngineers Thr first of three lectures on the fossil vertebrates of 

. ... , hgypt was delivered at University College Gower Street, 

AN exhibition of water colours photographs and other by Dr C W Andrews of the British Museum 

article, of interest belonging to the Nat.onal Antarct.c Ex at 4 30 on October 1. I hie lecture was devoted to the 

will be opened at the Bruton Galleries Bond Street Proboscides On November 7 at the same hour the 

»y by Sir Clements Markham lecturer will discourse cn Ars.no,thenum and the Hyra 


_ r* . - « • wiiu Gireev rroDosriaea un wovemoer 7 at me wme nour tne 

y y ir emeriti Markham lecturer will discourse tn Arsinoitherium and the Hyra 

A SKETCH of some of the results of the public works policy c0,de * whll *‘ 00 November 14 he will take into consider 
1 India during the last fifty vears was given at the Insti atl0n the “remans ind reptiles Trer cards of admission 

ttion of Civil Engineers on luesdav in the addiess of the fo the5e ,rcturp * mav 1>r obtained on application to the 


m India during the last fifty vears was given at the Insti atl0n the “remans ind rtptiles Trer cards of admission 
tution of Civil Engineers on luesday in the addiess of the ro the5e ,rcturp * muv l>r obtained on application to the 

president Sir Guilford L Molesworth K C 1 L In the r *K'* trar at 1 "‘wsitv ( oilege 

course of the address it was pointed out that there are avail According to the report of the Government biologist for 
of ° T ii * nul lon * of P° tentlal horse-power in the form 1903 the Government if the Cape of Good Hope is making 

waterflowing from the mountain ranges capable of being every effort to develop the local fisheries During the year 


converted Into electrical energy at generating stations in four 1e 

the hills, and conveyed with slight loss m efficiency to these w 

centres even at a distance where it can be utilieed for dotng g 
P“n>o*es A generating station has been erected private 


four large steam trawlers arrived from Europe two of 
these were unfortun ttely wrecked but the othen h ive been 
doing good work is hive ilsn certain vessels belonging to 
private owners A new fishing ground muth nearer to 


•t the Cauven Fall, with a head of 380 feet I he turbine* Cape Town than any of the old ones ha* been discovered 
X STcncratori each of iooo eleitncal horse power and has been the chief attraction for the new trawler* The 
7/ current 18 transmitted at a pressure of 30 000 volts report contains reprints (without the plates) of vanoufl 
a distance of ninet\-one miles to the Kolar goldfields memoirs by specialists on different sections of the South 
with an efficiency of nearly 80 per lent At the cordite African marine fauna 
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“ The Animats of Africa " forms the title of an article 
by Mr. Lydekker in the October issue of the Quarterly 
Retlrw. While admitting the African origin of the masto¬ 
dons, the author does not consider that there are sufficient 
grounds for rejecting Huxley’s theory that the bulk of the 
modern mammalian fauna of Africa came from the north. 
In an article on fatigue, Sir W. R. Gowers points out that 
the study it has received has been chiefly at the hands of 
Italians. Ihe facts known relating to both muscular and 
brain fatigue are passed In review, and the methods of pre¬ 
vention are considered In turn. Mr. D. G. Hogarth de¬ 
scribes the palace of Knossos, and his account of recent 
researches is accompanied by a large plan. Two other 
articles also are of special interest to men of science—one 
Sealing with the Panama Canal and maritime commerce, 
the other summarising what has been accomplished in 
Wales in the provision of higher education Referring to 
Sir Norman Lot kyer'* calculation, that to place the Welsh 
universities on a footing of equal efficiency with the best 
universities of Germany and Amenta a capital sum of four 
millions is required, the writer says it is clear that Wales 
herself cannot raise a tithe of this large sum, and emphasises 
the fact that it is to the State that Wales must look for 
the bulk of the money needed 

In a brief Bulletin issued by the Michigan State Agri¬ 
cultural Experiment Station (No. ai8) Mr Fred Edwards 
reviews in popular language our present knowledge of soil 
bacteria in their relation to agriculture. 

The October number of Climate contains articles on 
malaria by Dr. llarford, the climate of Uganda and of 
Lovaleland by Mr. Cook and Mr. Fisher resjiectively, and 
medical articles, notes, and reviews. 

The Journal of the Royal Statistical Society for September 
(vol. lxvil., part ill ) contains the second and third reports 
of the committee appointed to inquire into the production 
and consumption of meat and dairy products in the United 
Kingdom, with remarks thereon by Mr. Rew, from which 
it appears that we are well ahead of other European nations 
in meat consumption (us lb. per head as against Germany's 
99 lb ), but appreciably behind our American cousins (150 lb 
per head), and much less carnivorous than our Australian 
kinsmen (261 lb. per head). Mr 1 hompson contributes a 
paper on local expenditure and indebtedness in England and 
Wales, and Mr Adam a newly calculated life-table for 
Scotland 

Prof. A E. Wmoin’s system of anti-typhoid inoculation, 
introduced by him in 189b, after being applied to the British 
Army in India was forbidden by un army order in con¬ 
sequence of certain objections raised against it During 
the South African War the inoculation of troops proceeding 
there was officially sanctioned, and Prof Wright and his 
assistants injected some 100,000 men without the slightest 
mishap At the termination of the wur the advisory board 
of the reorganised Army Medical Department recommended 
that the practice of anti-typhoid inoculation should be 
suspended Prof. Wright demurred to this decision, and in 
consequence Mr. Brodrick referred the matter to the Royal 
Society, and at their suggestion a special committee of the 
Royal College of Physicians was appointed to examine and 
report This committee was composed of Dr Rose Brad¬ 
ford, Dr. Gee, Dr Howard Tooth, Prof. Simpson, and Dr. 
Calger, and reported unanimously that, “ after careful 
scrutiny of the statistics from both official and private 
sources which have been made available, we are of opinion 
that not only is a lessened susceptibility to the disease 
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brought about as a result of the Inooulations, but the 4 case 
mortality Is largely reduced. We are further of opinion 
that with due care the process of Inoculation la devoid Of 
direct danger, but that under special circumstance* there 
may possibly be some temporary Increase of susceptibility 
to Infection immediately following inoculation; and it l* 
therefore desirable that the preparation of the vaccine and 
the inoculations should be carried out under specially skilled 
supervision.” In spite of this favourable verdict the 
advisory board still maintained it* opposition, and Mr. 
Ai nold-Forster therefore appointed another committee to 
advise him, consisting of Colonel Bruce and Dr. James 
Galloway, of the advisory board, together with Dr. C. J. 
Martin and Dr A. Macfadyen, Lister Institute, Dr. Bulloch, 
I^ndon Hospital, Dr. Bruce Low. Local Government Board, 
Major Leishman, R A.M.C., and Prof. Wright. This com¬ 
mittee has reported unanimously " that the anti-typhoid 
inoculation has resulted in a substantial diminutjpn In the 
incidence and case mortality from typhoid fever, and re¬ 
commend that the system introduced by Prof. Wright 
should be resumed in Ihe Army ” The Army Council hat 
adopted this recommendation, and Is proceeding to carry 
out inoculations and to conduct investigations, by the agency 
of Major Leishman, on volunteers from the and Battalion 
of Royal Fusiliers now proceeding to India. 

A 1 ist of fresh-water algic, collected by Mr. A. Howard 
in Barbados, Dominica and Irimdad, and described by Mr 
G S West, appears In the Journal of Botany (October). 
Ihis contains species, some new, which are additional to 
those recorded in papers previously published by the tame 
author A species of Glceotamium, a green alga, is 
figured, which Is distinguished by the presence of a peculiar 
opaque cruciform none. Biographical note* culled from Sir 
M Grant Duff’s “ Notes from a Diary ” and other sources 
include references to Sir James Paget, Brodrick, and John 
Ball. 

The suerrss obtained with Para rubber in Ceylon has led 
to the experimental plantation of fho tree in other countries. 
In India planters are wisely hesitating before they embark 
upon a venture which yields no return for five years or 
longer It is obviously the duty of the superintendents of 
experimental gardens to investigate the possibilities, and In 
the Tennasserim urcle, Burma, the scheme instituted by Mr. 
Manson for developing a lurge Para rubber plantation at 
Mergui is progressing Up to the present serious de¬ 
predations have been caused by deer and pigs which attack 
the seedlings, but by planting out two-year-old plants it is 
hoped that this may be to a great extent obviated. The 
experiment, which was started iti 1901, will be followed 
with considerable interest bv planters 

lux annual report of the Royal Alfred Observatory, 
Mauritius, fur the year 1903, states that the rainfall of the 
island for the year (mean of fifty-one stations) was 68 8 inches, 
the average being 77 3 inches The greatest falls in twenty- 
four hours were 9 inches at Constance d’Arifat on April 23, 
and 8 5 inches at Britannia on January 14. The number of 
ships which visited the Island was 274, against 686 in 188a. 
From the observations contained in their logs, daily synoptic 
weather charts were prepared and tracks of cyclones laid 
down. Photographs of the sun were taken dally when the 
weather permitted, 173 negatives were sent to the Solar 
Physics Committee During the year 117 earthquakes were 
recorded, particulars of which will be published In the annual 
volume of observations Mr Claxton states that much 
damage has been done to the library by white ants, and that 
it has been necessary to remove the books to another 
position. 
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ThB U.S. Weather Bvm turn Issued it* meteorological 
chart of the Great Lake* for the winter of 1903-4. Thla 
was the oddest winter in the take region that has been 
experienced since the beginning of the Weather Bureau 
observation* in 1871. Freezing temperature* commenced 
about the middle of November. The climax waa reached 
in February, when the mean monthly temperature ranged 
about to* below the normal In all diatricta. On Lake 
Superior the ice-fields did not disappear from the eastern 
portion until the last week in May, 1904 Several Interest¬ 
ing photographs are given of vessel* and ferries forcing their 
way through apparently impassable masse* of ice as soon 
as a thaw set in. When navigation is practicable storm 
warnings are displayed by day and night, and at almost all 
stations a chart is Issued showing the weather conditions at 
8h. a.m. daily (except Sunday); masters of vessels are 
invited to obtain these charts, or any other information in 
connection with the weather, at nnv of the Weather Bureau 
offices. 

APr* mmx iii. of a report upon the basin of the Upper 
Nile, with proposals for the improvement of that river by 
Sir William Garstin, contains an interesting account of the 
variations of level of Lake Victoria Nyanza contributed by 
Captain H. G. Lyons, the director of the Survey Department 
of Egypt. This lake has a water surface of about 68,000 
square kilometres, and Is situated about 1139 metres above 
sea-level. It is believed to be of shallow depth, and lies 
for the most part of the year in the region of the equatorial 
rain and cloud Mt, the excess water draining off at the 
Ripon Falls by the Victoria Nile. After reference to the 
geology and climate of the region, a brief historical sum¬ 
mary it given of the early lake levels as observed by 
travellers and others visiting or residing by It; this is 
followed by a detailed study and discussion of the various 
gauges. Some of the results obtained are as follows •— 
The annual oscillation of the lake is from 030 metre to 
-090 metre. Between 1896 and 1903 there was a foil 
of 76 cm. in the average level, since followed by a 
rise of 56 cm. The epochs of high and low levels are given 
as •—1878, high level; 1880-90, falling level; 1893-95, 
temporary high level, 1896-1903, falling level, 1903, rising 
level 

We have received from Mr. W J. Brooks, 33 Fitzroy 
Street, W., some of hi* patent flexible curves and a para¬ 
bolic curve. One of the former it a strip of celluloid with 
tags at intervals along its length; when placed on paper 
it can be bent to any desired curve, the fingers being placed 
on the tags to keep the strip in position; the strip does 
not yield under the pen. A second form (pattern B) has a 
steel strip and is self-clamping and reversible, this in¬ 
genious device maintains the steel strip in any position by 
means of stiff-hinged linkwork attached to metal tabs. The 
shape of any curve thus formed by this strip can be trans¬ 
ferred from one drawing to another, a desirable advantage 
to many workers A third and longer form (pattern C), 
also seif-clamping and reversible, has been designed for 
such special purposes as are required by ship and boat 
builders, but it wilt have a much wider field of adaptation, 
such as, for instance, in the construction of Interpolation 
curve* for wave-lengths in spectroscopic work, Ac This 
pattern, which can be obtained from one foot up to any 
length, consists of light wooden cross-bars hinged to tabs 
fixed to a steel strip. The strips slide through brass spring- 
ctamps, and are thus held tight against a stout wooden 
bar running the length of the curve. Several patterns and 
aizes for all the curves are obtainable, and they may be 
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usefully employed for a great number of manipulations, 
such as curve drawing, transferring outlines of mouldings, 
Ac. The parabola is of celluloid and is accurately cut, and 
It* axis, focus and lotus rectum neatly engraved on it In 
addition to its use for draughtsmen, teachers of mathe¬ 
matics will find it serviceable for the study of that curve 

A new general theory of errors has been contributed lo 
the Proceeding! of the American Academy of Arts and 
Sciences, xi., 3 (August), by Mr. William Edward Story. 
The author’s object has been to develop the theory in such 
a way as to avoid the usual assumptions, the legitimacy 
of which, at approximations, may be questioned. It is 
claimed that the present theory is based upon such simple 
principle* as will be generally admitted to bo necessary for 
tha mathematical treatment of any theory. The funda¬ 
mental assumptions are as follows —Possible errors form a 
practically continuous sequence from a certain lower limit 
to a certain upper limit The probability that the error of 
an observation lies between x and x+dx, where dx is 
infinitesimal, is j(x)dx, where ^(*) is an analytical function 
of x, developable by Taylor’s theorem throughout the whole 
range of possible error. The probability that the error lies 
between given limits Is Independent of the unit of measure- 


Attention has already been directed in these rolumns to 
the important innovation introduced into thi* country by the 
Drapers’ Company in granting a sum of 1000I to University 
College, London, for the furtherance of research in applied 
mathematics. No better testimony to the value of this grant 
could be adduced than is afforded by a reference to the 
pages of Nos. 1 and 3 of the technical series of the Drapers’ 
Company Research Memoirs, edited by Prof. Karl Pearson 
In the first of these Mr. E. S. Andrews discusses the stresses 
In crane and coupling hooks by means of the theory of 
elasticity, and describes experimental teats in verification of 
his theory. The present investigation shows not only that 
the existing theory is unsatisfactory, both theoretically and 
practically, but that improvements can well be made in 
existing types of hooks by following lines laid down in the 
paper. In tbe second paper Mr. L. W. Atcherley directs 
attention to certain very serious defects in the theory of 
masonry dams. It ts shown that the stresses across vertical 
sections of a dam are for more important than those across 
horizontal sections, and that in many existing dams not 
only do shearing stresses exist in the vertical sections which 
are far in excess of any considered safe by engineers, but 
considerable tensile stresses also occur, which form a serious 
source of danger. These two papers are fitting illustrations 
of the many important practical problem* now awaiting 
solution, which could be solved at a very small cost by 
the provision of further endowments for mathematical 
research. 

Tub third revised edition of " The Scope and Method of 
Political Economy,” by Dr. J. N. Keynes, has been pub¬ 
lished by Messrs. Macmillan and Co , Ltd , at 7 s 6J. net 

Messrs. Routlbihms and Sons, Ltd , have added to their 
series of “ Country Books ’’ a profusely illustrated edition 
of Charles Kingsley’s “ Glaucus, or the Wonders of the Sea¬ 
shore.” The volume is published at 31 6d. 

Since the advent of the Nrrnst lamp, every physicist has 
recognised that it would ultimately be very serviceable for 
lantern purposes. Any lecturer Interested In the matter 
may see a well designed lantern provided with Nernst fila¬ 
ments, In actual use, at Mr R W. Paul’s, High Holbom. 
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Mr ft G Wills returns to the more serious side of hit 
work »n A Modem Utopia which is being published 
month by month in the Fortiughtty Rtvtev As in 
Anticipations and Mankind In the Making Mr 
Wells concerns himself with sociological problems and 
pictures the probable manners and customs of society in 
a Utopia situated on a distant planet which is the natural 
outcome of continued development on modern lines 
A xsv ifckD edition of Mr H N Chute s Physical 
Laboratory Minuul has been published by Messrs D C 
Heath and Co In this edition sound and light have been 
made to follow mechanics because the author says there 
seems to be i consensus of opinion among leathers that 
the fcr tde is less steep than it is where these subjects 
follow electricity A few of the problems f the hrst 
edition have keen omitted and new ones added 
Thi first number of the Journal of Agricultural Science 
edited by Messrs 1 H Miadleton 1 H Wood K 
Biffen and A 1) Hall in consultation with other gentle 
men will be published in January next by the Cambridge 
University Ires* Ihe journal will publish only definitely 
scientific wtrk in agricultural science and w II not include 
the results of the ordinary trials of manures and varieties 
for demonstration or commercial purposes Papers for 
publication should be tent to Mr 1 B Wood Unversity 
Department of Agriculture C ambridge 

The seventh edition of Dr J brick s Physikalische 
lechmk enlarged and completely revised by Prof t) 
Lehmann is in course of publication by Messrs F Vieweg 
and Son Brunswick Ihe first half of vol i has been 
received and the second half is promised shortly The 
aecond volume will be published in a year or two and will 
complete the work In the part before us there are 029 
pages and 2003 illustrations of lecture and laboratory 
apparatus for demonstrations and experiments in various 
branches of mechanics and physics 
A cheap edition (11 net) of Mr G F Chambers s 
Astronomy for General Readers has just been pnblished 
by Messrs Whittaker and Co The book contains 268 

pages and 134 illustrations most of which represent the 
pictorial efforts of bygone days As instances of the worst 
of these figures reference may be mode to bigs 29 11x4 
toj 106 109 and 112 Before issuing this cheap edition 
an attempt should hove been made to bring the text and 
the illustrations m line with the present position of astro 
nomy instead of leaving them as they were in the original 
volume 

The Journal of Anatomy and l hynology for October 
(xnxix port 1) contains a number of valuable papers but 
0/ purely anatomical interest The principal contribution 
is by Dr Huntington on the derivation and significance of 
certain supernumerary muscle* of the pectoral region illus 
trated with fourteen excellent coloured plates 
The new illustrated catalogue of physical apparatus just 
issued bv Messrs b F Becker and Co (Messrs W and J 
George Ltd ) is likelv to prove indispensable in the physical 
laboratories of all our schools and colleges It runs to 628 
large pages and is strongly bound in cloth Full particulars 
are provided not only respecting the apparatus required in 
elementary and advanced physical teaching but also con 
cerning that necessary to the physicist in his research work 
All branches of physics are included and the instruments 

a htut are explained by excellent illustrations and 
descriptions and what is of prime importance the 
^ and ns appropriate text are dote together 
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OUR ASTRONOMICAL COLUMN 
Astiokomical Occcuwtcu 11* Novum* — 

Nov 5. Saturn Oates major axis of outer nng«» 4a 

,, Outer minor axis of outer ring *JI Ot 

8 lih join Minimum of Algol (0Per*ei) 

9 nh om Venus in conjunction with Moon (Venue. 

6* 30 S) 

11 8h 39m Minimum of Algol (ff M 

13 2th om Juno in conjunction with Moon (Jnao. 

14 oh om Return in conjunction with Moon (Saturn, 

. /&l s ^Minimum of Algol {$ Perssi) 

„ i6b Epoch of November meteors (Leonids radiant 

15 Venus + Illuminated portion of diaoo 83a, of Mat* 

16 i$h° 9 $«ius and Uranus m conjunction (Venus, 

17 jh* 5m Transit of Jupiter 1 Sat III (Ganymede), 

19 it? JujHter in conjunction with Moon (Jupiter, 

20 loh 3 24m to nh 44m Moon occults | Ceti 

23 5h "sewn 4 S Near approach of Moon to « Tsun (mag 

*4 to* 39m to 8h 34m Transit of Jupiter s Sat III 
(Ganymede) 

as Vesta in opposition to Snn (Vesta, mag 6 J) 

Enckb s Comet 1904 b —In No 3973 of the Aitronomucha 
Nachnchtcn M M Lamm-dry gives a further ephemeris few 
Fncke s comet which he ha* corrected in accordance with 
Ihe observation made at Heidelberg on September 11 The 
ephemen* give* the dally positions of th* comet from 
October 14 to December 5 and the following is — 
therefrom — 

Efhemeru oh (U T Berlin) 

1904 *»PP lo * r 

No* 3 


*3 10 34 

*3 * 3 

« Si 37 

sa 4a 19 

** 33 1* . 

» *4 17 +19 35 

+ 18 33 


+*4 9 
+*3 *» 
-taa ag 
+3i 33 


o 1510 
01414 
oi335 
01343 


9 73*> 
9 7305 
9 7337 
9 7«78 


*» 15 34 

22 7 5 
*1 58 *9 


+ 1739 0x1840 97008 

+16 34 o 0730 9 6978 

The accompanying chart shows approximately the 
apparent path of the comet through the constellation 
Pegasus into bquuelus from now until December j 
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dur ing the appearance of * vigorous *un-*pot from May 19 
to June 96 , >901 

Herr Nippddt question! the advisability of Introducing 
statistical gradetloni of the magnetic disturbance* and con¬ 
tend* (fiat the magnetic effect at any one place or at a 
number of places in approximately the same latitude is 
possibly not a measure of the solar cause That is to say 
an instrument near the poles might register a great ” 
when the Potsdam or Stonyhurst recorders only registered 
a small ” disturbance Consequently he would urge that 
when the magnetograph trace shows any marked diver 
gence from the normal one might consider that a disturbance 
had taken place and he show* by a reproduction of the 

horizon tel intensity ” curve obtained at Potsdam on 
May 30-31 1901 that a disturbance did take place during 
the time that the spot which Father Cortie especially dis 
cussed was on the sun 

I inally he confirms M Deslandres’s opinion that in the 
future the solar observations should be continuous ind 
thereby become more strictly comparable with the magnetic 
records 

Ihk Third Baud or tub Air Si ectsuh —In No 16 (1904) 
of the Compl c t rendut MM H Deslandre* and A Kann ipell 
publish the lesults of n study of the third air bind which 
occurs m the more refrangible part 
of the ultra violet end of the spec 
trum (A 3000 to A 2000) under a large 
dispersion 

The apparatus used consisted of u 
capillary vacuum tube closed with a 
plate of quartz under a pressure of 
less than 1 mm of mercury and 1 
spectrograph containing two calcite 
prisms of 6o° and two quartz lenses 
t f 13 metres focal length I he 
latter produced a dispersion which 
in the neighbc urhood of N-42 189 
(A 3 37C> gave a separation of 
o 00s mrn for i difference of o c 6 N 

The wave lengths of the lines were 
obtained by reference to a spectrum 
of iron using Kaiser s fundameninl I 
values for the wave lengths of the 
latter and the authors state that in j 
the individual vilues obtained for N 
the first six figures are c rrcct 

In the results it is sren th it 
although the lines of the band m iv 
be separated into four series of 
doublets according to Deslandress 
law so that the difference of wave 
lengths in each senes advances in 
arithmetical progression vet the 
variations from the ccmputed values 

are greater than may be uncounted 1 ’* c,lon,n11 

for by errors of measurement and 
what is more remarkable the sign 

of these variations for senes 1 and 11 is opp s te to th it 
obtained for senes 111 ind iv 


PRE-Gf ACIAL TOPOGRAPHY‘ 

'T' HI- beautifully illustrated memoir by Messrs Wright 
and Muff recently issued by the Royal Dublin Soriety 
directs attention to an ancient rock platform on which 
Glacial deposits were laid down in southern Ireland lhe 
importance of such observations is clear when we consider 
the poaaibtlity of the preservation of a pre Glacial and 
perhapa Pliocene fauna in favoured locclities beneath 
the dnft At Courtmacsherry Bay for example south 
west of Cork Harbour a well marked rock shelf occurs 
about S feet above high water mark On this restR a 
raised beach with ferruginous sand and rows of pebblei 
succeeded by the blown sand that accumulated when the 
1 "Tbs Pts Glacial RtM Bach of th. South Coot of Inlux! By 
nLi!L y n * ht *»d H B Muff Scmtifa Pntttdbtft */ tkt Rtjral 
v*lhn Start? vet x pot 11 (Dublin Uaivsmty Pns*. 1904 ) Pnc v 
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uplift first occurred Blocks from the adjacent rhtt slipped 
down over the sand, and the eeriea Was then preserved by 
the Boulder-clay of the Glacial epoch The wide stretch 
of coast from Csmaore Point in co Wexford to Baltimore 
in the west of co Cork over which this raised platform 
has been traced affords ample opportunities for comparing 
the modern with the ancient features The authors show 
that the pre-Glacial sea worked against a cliff about too feet 
in height, and consequently advanced slowly leaving a 
denuded surface remarkably free from stacks and irregulari¬ 
ties This surface commonly lies about 12 feet ihove the 
modern beach Unfortunately no trace of fossils has yet 
anoeared in the old beach deposits ind the authors believe 
that even pebbles of limestone have been removed by 
pti elating water The Boulder clav above contains the 
usual 11 olluscs including northern specirs 

lhe pre Glacial beach is traced into the estuaries of the 
rivers cf southern Ireland consequently these inlets are 
still older Sime they have arisen from the submergence 
of river valleys the river system and the submergence are 
of pre. Glacial age lhis simple but important observation 
seems effectually to negative the views of the late Prof 
Carvill Lewis and Mr James Porter {lush Naturalist 190a 
p 153) who argued that dep s ts f glau il drift might 
have turned the lower portions of these rivers into their 
present north and south dnection We are thriven ba k 



ninny B»y so Cork show ng bmcb gravel e kI 
platform and overlain ) y Boulder cuy 


then upen the view f Jukes in accounting fo the ourses 
of the Blnckwattr and the 1 ee and may see as tht drift 
is slow 1 \ washed iw »v further and further developments 
<f the pre Glacial lepography of lieltnd We have been 
apt to issume thit the western fjird* and rns origin tied 
when the glaciers rrtreitid from them ind the lend sink 
upon the \llantic side U now becomes po-silde that the 
tongues cf i<e spread into preexisting inbts banking out 
the se i and again admitting it in warmer t mes Messrs 
Wright end Muff even conelude from British is well as 
Irish indications that a 0nsiderable portion <f the coast 
line c f Southern Britain s f pre gl icinl age lhe approxi¬ 
mation over so wide an area of the sea levet in pre gltcial 
times to that of the present day renders it very probable 
that Ireland was already insulated before the Glacial 
Period 

This only increases the difficulty of assuming an extinc¬ 
tion of the fauna and flora of Ireland during the maximum 
extension of the ice Many points of cheerful controversy 
lurk behind this straightforward and descriptive paper 
Grrnvillb A J Colb 
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THE 'SALMON FISHERIES OF ENGLAND 
AND WALES.' 

’’THIS report, although the tint issued by the Board of 
Agriculture and Fisheries, le on the same line* ai the 
forty-three previous annual report* of the Inipectort of 
Fisheries of England and Wale* iesued by the Board of 
Trade. It embodies the report* of the three Inspector* of 
Fisheries of England and Wales, Messrs. Archer and Fryer 
and Dr. Masterman. Beside* these reports there are twelve 


appendices. 

It is pleas! 


t is pleasing to learn from Mr. Archer's report that the 
•minon and trout season of tooj was on the whole a good 
one Mr. Archer refers to the long-standing difficulty of 
getting accurate statistics, and has made Inquiries of the 
various boards of conservator* as to the possible method* 
of obtaining them. The answers from these boards are not 
encouraging, and it is apparent that legislation is necessary 
in order to compel the recording of fish caught. 

As usual, the want of funds by the boards of con- 
seivators, and the Impossibility of their carrying out their 
proper work without such funds, is discussed. The present 
system by which the boards derive their revenue solely 
from the net and rod licences granted annually is obviously 
inadequate, and Mr. Archer quotes a resolution adopted 
unanimously by the Wye Board of Conservators, which Is 
as follows — 

“ That as the present system, by which the income of 
Fishery Boards In England and Wales depend* entirely 
upon the amount realised from licences paid for nets and 
rods, has proved inadequate for the proper protection of the 
Fisheries, this Board is of opinion that legislation is urgently 
required to enable any Fishery Board, with the consent nnd 
sublM-t to conditions formulated by the Board of Agriculture 
and Fisheries, to assess the annual value of all the Fisheries 
in its district and to levy a rate upon each Fishery for the 
purpose of providing the Board with a sufficient income 
for the proper protection and management of the Fisheries 
in the district under Its charge.” 

We quote this, not because it is new, for the suggestion 
that some form of assessment of fisheries was probably un¬ 
avoidable was made by the Salmon Fisheries Commission 
"1 . ..TC 1 m ,qo3 - but because this move on the part 
of the Wye Board is worthy of commendation, and seems to 
us to be a move in the right direction. Too often our Royal 
Commissions make valuable reports which are pigeon¬ 
holed, and perhaps if the various boards of conservators 
pass similar resolutions to that passed by the Wye Board, 
and thus show some common agreement in the matter, it 
will go some way towards making those in authority take 
the matter up seriously. We have heard rumours of new 
salmon legislation, and let us hope that the financial side 
Of the Question will have full consideration. 

Mr. Archer discusses fuither evidence brought forward 
by those who believe in the advantages of artificial pro¬ 
pagation of salmon to show the success of the experiments 
upon the Weser in Germany, and he shows quite clearly 
that not proven ” must still be the verdict on the question 
of their success 

We are very glad to see fiom Mr. Fryer’s report that 
salmon-marking experiments, which have now been carried 
on for some years In Scotland and Ireland and in Norway, 
have been undertaken in England The percentage of 
returns of marked salmon is not very high, and the more 
the experiment is extended the better chance there is of 
gathering data which will throw some light upon the 
migratory habits of the species. 

At last steps are being taken to alter the anomalous 
Etate of the law as to th«* English and Scottish side* of the 
Solway, as recommended by the Royal Commission on 
Tweed and Solway Fisheries, which sent In Its report eight 
year* agx> 

J' h « r ® •* » r/sumi of the various local questions with 
which Mr. Fryer has had to deal, and it Is In reading this 
that one sees the futility of our present fishery laws While 
inspectors or boards of conservators are corresponding with 
this manufacturer or that company or corporation as to the 
steps to be taken to mitigate some nuisance, the seasons slip 
by and nothing is done, often because there Is Insufficient 

1 J Bo ¥ d . of . A *"cultor« fad Hdberfw. Annual Report of Proceed mg* 
undsr tbs Salmon and >nsh»*t*r Enteric* Acta, Ac , forth* V*sr 190s 
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power given under existing Atts to enforce those Act* being 
carried out. 

Dr. Masterman, who was appointed only Just before the 
end of the period with which the reports are required to 
deal, Hibmits a short but interesting paper upon luh scales 
and upon the method of distinguishing the speclat of 
Salmonldse, He refers to the work *0 far done upon fish 
scale* as a means of recording the age of fishes, and In 
this connection we are glad to learn that the salmon scale 
is being studied at the present time by Mr. H. W. Johnston, 
The salmon scale is particularly interesting, a* a number 
of rings—roughly about thirty—immediately surrounding 
the nucleus of the scale, and occupying roughly about 
0 5 mm. or o 6 mm., are much finer, and are situated much 
closer together, than the rings outride this area, perhaps 
representing the fresh-water life period of the Individual. 

We notice that the gross revenue returned during 1903 
was 7504!., ax against 6606I. in 1901. There were more rod 
licences issued than in any previous years since the com¬ 
mencement of the statistics, although the revenue there¬ 
from, amounting to 3294!., was not equal to that realised 
in 1892, when it was 3386J, Revenue from nets woa also 
slightly better than In 1902, being 3994I. at against 390jf., 
but in 1902 these licences realised less than in any year 
since 1867, the first year of the statistics, when only 3851!. 
was obtained. 

Trout licences produced more in 1903 than in any previous 
year. 

The report Is published at His Majesty’s Stationery Office, 
and it obtainable from Messrs. Eyre and Spottiswoode, or 
through any bookseller, price 8d 

Frank Balfour Brown*. 


THE ANATOMY OF CORALS .* 

'T’HE classification of corals based upon the structure of 
1 the hard or skeletal parts alone, such as has been 
used by zoologist* In general since the publication of Mllne- 
Edwards and Hairnets “ lllstolre Naturelle den Coralli- 
alrea ” (1857-1860), is clearly not satisfactory. Some con¬ 
sideration io the system of the general anatomy of the soft 
tissues of the living coral polyps U rlearly necessary H our 
classification is intended to indicate at all the natural group¬ 
ing of the genera and specie*. 

The startling discoveries made by Moseley during the 
voyage of the Challenger, that the coral Hellopora and the 
corals of the family Slylastendne do not belong even to the 
same order as the Madrepores, was an important. If not 
the principal, stimulus to the investigations of the anatomy 
of these zoophytes that have been published in recent years. 
Moseley himself, and his pupils Bourne, Fowler, and 
Sclater, and abroad von lleider and von Koch, contributed 
valuable memoirs on the anatomy of different species of 
Madreporarla, and slowly but without ony further startling 
effects our knowledge grew. The result of these investi¬ 
gations was to confirm the belief in the close relationship 
of the Madrepores to the sea anemones, and to show that 
in the structure of the mesenteries, tentacles, and other 
organs there are differences between the genera of great 
systematic importance But still our knowledge remained 
insufficient to suggest any permanent Improvement on the 
Edwardsian system 

Some years ago Mr. Duerden, when stationed in the 
island of Jamaica, commenced a series of investigations 
upon the living corals of Kingston harbour and Its neigh¬ 
bourhood. lie took advantage of his opportunities for 
observing them alive on the reef and In his aquarium, ha 
was equipped with a profound knowledge of the structure 
of the Actiniana and of the modern methods of anatomical 
investigation. A series of papers and notes marked the 
period of his residence in Jamaica; but he reserved for 
this magnificent memoir of 200 quarto pages a general and 
detailed account of his work. 

To say that the memoir is brilliant is to express an 
opinion, but to say that it is Important Is but to state a fact. 
Zoologist* who are interested in the structure of coral* 
must refer to this memoir as a great store of first-hand 



Novwtfw 3. *904] 


MATURE 


19 


feet* and whoever attempt* in the future to clarify tb* 
2oa«tharia muM baa* hi* conclusions upon many of the 
7np>~ *ir«l detail* which are her* for th* first time 


Ko lee* than twenty-*!* specie* of coral*, distributed 
n T ~r.n* r twenty genera, formed the material* of Mr. 
r>uerden , s investigation*, and, although the description* are 
not exhaustive, there i* a very full and interesting account 
of the general structure of all these forms. 

The brilliancy of the colour* of many coral* In the living 
« Mt .r ha* excited the Interest and admiration of the 
naturalists and traveller* who have visited coral reef*. 
■j hrse colour* appear to be due to a variety of cause* In 
many cases the cavities of the polyps and the adjacent 
umals bear large numbers of the symbiotic algae called 
Zooxantfaellse. The colour of these cell* account* for most 
of the prevailing brown and yellow-brown tint*. In some 
few instance*, »uch a* Attrangia solitana and Phyllangta 
amrricana, the Zooxanthellas are nearly or wholly absent, 
jn d the polyp* then are remarkably transparent and almost 
colourless. But there are In many case* definite pigment 
cells, both In the ectoderm and endoderm, which may add 
to or give the only colour effect of the expanded polyp* A 
third cause of colour Is to be found in the boring filamentous 
red and bright green algae with which many coral* arc 
infested. 

The chapter dealing with the structure and arrangement 
of the tentacle* Is one of exceptional interest. To investi¬ 
gator* In this country the tentacle* have always offered 
difficulties and uncertainties. However carefully the 



material they can obtain i* preeervod, it is impossible to 
prevent a great deal of retraction and shrinkage. Mr 
Duerden's careful observations, therefore, of the fully ex¬ 
panded tentacles of hi* living corals form a particularly 
welcome addition to our knowledge. 

The most elaborate, and perhaps we may say the most 
important, part of the author's work dealt with the number 
and arrangement of the mesenteries. This is not the place 
to relate or to criticise detail! which are necessarily highly 
technical and somewhat intricate, but it may be said that 
it ia upon the results of this part of his investigations that 
the suggestion* he has to offer for the classification of the 
order very largely depend. 

If we regard the Madreporarla as an order, we may 
divide it Into two suborder*.—(1) the Entocnemaria, (a) the 
Cyclocnemaria. In the former the mesenteries always arise 
in bilateral pairs, and beyond the protocnemlc stags the 
increaae takes place within one or both of the directive 
entoccelet. In the tatter the mesenteries, beyond the proto¬ 
cnemlc stage, arise in Isocnemic unilateral pairs within the 
primary exocoeles. The Entocnemaria are represented only 
by the tingle section Perforata, the Cyclocnemaria by the 
two sections Aporosa and Fungacea. The arrangement of 
the families of the Aporosa Into two groups, the Gemmantes 
and the Flsslparentes, based upon the method of asexual re¬ 
production—by gemmation or by stomodaal fission—sup¬ 
ported as it is by Mr. Duerden's later researches, can be 
regarded as only tentative and suggestive at present; but 
the facts upon which It Is based are among the most Interest¬ 
ing and Important of hla many results. 
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It I* a matter for regret, which many will ihare with 
the reviewer, that in the introduction to the systematic psut 
of the memoir Mr. Duerden ha* not given us his views a* 
to the relation of the Actlniarla to the Madreporarla, a 
difficult matter upon which no one Is more competent to 
express an opinion. 

There are some points m the terminology employed by 
Mr. Duerden that appear to me to be open to some objec¬ 
tion. “By universal acceptation,’* he says, “ Ccrnen- 
chyme is the calcareous deposit originating from the 
canoaarc." This la most unfortunate. The word wa* 
introduced by Milne-Edwurds and Haime to signify the 
common tissue which precedes the existence of the polyps 
and plays a considerable part In their constitution In .1 
similar sense Kulliker uses the expression as the (issue that 
gives rise to the axis of the precious coral It was for tho 
soft, not the. hard, parts of the " common tissue ” that the 
word was introduced But to say that by " universal 
acceptation '* the word Is used for the calcareous deposit is 
not accurate, for the writers on Akyonarians invau.ibly 
use the word to signify both hard and soft parts, olher thdn 
the axis, which lie between the neighbouring zooids 

Again, the use of the word “ gastro-uvlom " for the 
general body-cavity of the C'oelenterate, suggesting as it does 
a compromise with the old-fashioned gastro-vnscular cavity, 
is to be regretted Either of the wolds “ enteroccel " or 
“ cmlenteron ” is preferable 

On the other hand, the discussion (pp. 443-4) on the use 
of terms referring to the aspects of the coelenterate body 
ii exi client The aspect of the body toward* whuh the faces 
bearing the musculature of the two complete bilateral pairs 
of mesenteries, i, 11, are turned was called by Haddon the 
“ sulcar ” aspect, and the opposite the "sulcukir’’ aspect. 
This terminology wis idopted by Bourne in his" Antho/on ” 
of Lankester’s "Treatise on Zoology” Marshall, in 
writing upon certain AIrvonarians, had pieviously used the 
terms “ abaxial ” and “ axial " respectively, and these 
terms were introduced to supersede the “ ventral " and 
" dorsal " of Moselev, Kolhker, and others It is quite 
clear now from Mr Duerden’s remarks that the use of the 
newer sets of terms can lead to nothing hut confusion 
Anything that can be railed a “sulcus” occurs only in 
Alcyonarm and a few Zoantharia, the “ sulculus " is a 
mvth. 

But of more Importance is the fart that, as shown bv 
Carlgren, the “ sulcus " is dorsal in Cerlanthus and ventral 
in the other forms where it occurs. The axial-abaxial re¬ 
lationship, moreover, is not constant In the Alcyonana 
and in the majority of Zoantharia the dorsal aspect of the 
polyp is turned towards the axis of the colony, and the 
ventral aspect away from the axis; but in Madrepora this 
arrangement is reversed. In the solitary Anthoroa the use 
of the terms “ axial ” and " abuxial ” has no meaning. 

The conclusion is then that, although they arc open to 
some objections, the use of the terms “ dorsal ’ and 
" ventral " for the two aspects of the bilateral anlho/oon 
must be retained. 

In conclusion, Mr. Duerden may be congratulated on the 
production of a really great work which marks an im¬ 
portant step forward in the history of our knowledge of the 
Ccelenteratn Svlinky J. Hickson 


SEISMOLOGICAL NOTES. 

T N No. 10, vol. ix., of the Boll Sor Strmol Italiana, Dr. 
1 Agamennone records the fact that his idea of taking 
photographs, at Intervals, from fixed points, in regions 
suspected of bradiseismic movements, was independently 
suggested by F. Salmojraghi The object la to detect slow 
or rapid changes of relative level In the Interior of a con¬ 
tinent, where there is no such convenient datum level as 
1* afforded by the *ea, and the paper la specially devoted to 
showing that the effect* of refraction, being irregular, would 
not prevent the detection of a bradiseismic change of relative 
level In a regular series of photographic records. 

No. *3 of the Mitthetlungen of the Austrian Earthquake 
Commission is a paper by Prof. Lisle* on the application 
of earthquake observation* to the inveitlgation of the con¬ 
stitution of the interior of the earth. From a consideration 
of the observation* of the Caraccas earthquake of 
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n outer ahell, each of uniform composition, the outer shell 
must have a thickness of not more than 500 km - 1 

result would fall In with Milne’s hypothesis, but as this las 
considered to be inconsistent with the facts of astronomy, he 
adopts the conclusion that there is a continuous increase in. 
the rate of propagation from the surface to the centra of ' 
the earth, this increase being much more rapid near the 
surfuce than at greater depths; this condition would result 
in the wave motion being propagated along curvilinear 
paths, and give rise to a small apparent rate of propagation 
near the origin ns compared with that found at greater 
distances lhr value of Prof Ldska's conclusion it 
diminished by the fact that It is based on the consideration 
of only a single earthquake, the time of origin of whuh 
Is not known bv direct observation 

In thP Boll dell Accademia Gtotma ill Sctente Natural! in 
Catania of February, 1004, Prof. Rlcco returns to the con¬ 
sideration 0/ the gravitational anomalies he has detected 
under Mount Etna, and shows that they are accompanied by 
corresponding irregularities in the rouise of the lines of equal 
magnehi force Prof. Rlcco merely records the fact of these 
magnetu irregularities, but the observation is important in 
. its bearing on the explanation of the gravitational anomaly, 
whhh is equivalent to the removal of more than 1000 metres 
in thickness of rock, at sea level, from under the summit of 
the mountain It is inconceivable that this can be due to 
the existence of huge cavities in the earth ; more probably 
the effect is due to the existence of a “ root ” of the moun¬ 
tain, depressed into a denser magma, by the buovamy of 
which the visible mountain is supported. There is indepen¬ 
dent geological evidence that Mount Etna lies over a region 
of special subsidence, the basis of sedimentary rock on which 
it was heaped up having been depressed during Its form¬ 
ation, and if we suppose this depression to have caused the 
displacement of denser by less dense rocks to u lonsiderable 
depth, we get an explanation of both gravitational and 
magnetic anomalies. A rough calculation shows that the 
buoyancy of the downward protuberance would, on the most 
favourable supposition, be inadequate to support the whole 
weight of the mountain, and it must be concluded that 
Mount Etna is not in a condition of complete lwistacy, hut 
partially supported by an upward force. 

In No. 1 of the tenth volume of the Holleltno of the 
Italian Seismologies! Society Prof Urablovitz discusses the 
vexed question of the nature of the wave motion in the 
third phase of the record of a distant earthquake. The 
occasion is the series of earthquakes which originated in the 
Bulkan peninsula on April 4, 1904, as registered at Ischia, 
the great waves had a period of about H seconds, and, 1/ the 
records of the horizontal pendula ore interpreted as due to 
tilting, they indicate angular movements of as much as 
too seconds of arc, and this means a vertical movement of 
more than a metres, in the same earthquakes the instru¬ 
ment for recording the vertical component of the movement 
gave only negative results From this Prof Cirablovits 
concludes that the records obtained from the horizontal 
pendula and the wtsca us ultra are not due to tilling, he 
admits that there may have been a small amount of vertical 
movement which the instrument failed to record, but this 
must have been much smaller than that obtained by calcu¬ 
lation in the ordinary way 

The suine number contains a description, by Dr. 
Agamennone, of d new form of very delicate seismoscope, 
adapted for the detection of both near and distant earth¬ 
quakes, and an account, by D. VassaJo, illustrated by a 
sketch plan, of the rendition of Stromboli in June, 1904 

Dr R von Kovesligethy, of Budapest, has made an 
ingenious calculation of the work done by great earth¬ 
quakes Regarding the observed irrtgulantles in the dis¬ 
placement of the pedes u OQffipounddd ot a regular epicycloid 
movement, and an irregular movement, which has been 
shown bv Prtrf. Milne to vary with the frequent y of great 
earthquakes, he calculates that each of the aoo great earth¬ 
quakes registered during the eight' years 1895-1902 caused 
an average displacement of the psfle through o' 00275 , 
the negative sign is Interesting, as showing that the tendency 
of great earthquakes it to diminish the departure of the 
Instantaneous from the mean axis of revolution. The work 
dona by this displacement it calculated aa equivalent to that 
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which would bq required to rake a mass equal to that of 
the earths through 1.2 mm. at Its surface (Die b«t> 
«serfs. 111., 1904, pp. 196-202). 

Prof. Omori contributes a note on the variations of tee 
level on the east coast of Japan to part xill. of voL U. of 
the report* of the Tokto Physico-Mathemalical Society, 
’ihe curqee of barometric pressure and sea level are very 
similar, httd approximately reversed; the maximum tea level 
Is in September and the minimum in February, while the 
minimum barometric pressure is in July and the maximum 
in November. The range of barometric pressure is 93 m., 
corresponding to ia6 mm of sea level, while the range of 
sea level amount* to 276 mm. at Mlsaki and 219 mm. at 
Ayukiua; these figure* show that while the local variation* 
of barometric pressure doubtless influence the level of the 
»a, this it also dependent on the variations of barometric 
pressure over the Pacific Ocean. The net result is that the 
variations of pressure on the bed of the sea are the opposite 
of those on the adjoining land, and Prof. Omori correlates 
this fact with the observed variation* in frequency of earth¬ 
quakes originating off the east coast of Japan 
The Deutechen Rundschau, voi. xxvli., part 1., contains 
an interesting note, originally printed In the Honolulu 
Evening Bulletin of June 21, 1904, by Dr. Otto Kuntxe on 
the present condition of Kilauea, which he describes as 
being now dormant or extinct. There are no longer any 
" lakes of fire ’’, the old lake of lava has cooled, and is 
covered by a sheet of rock, and though steam issues from 
some of the cracks in this, no molten, or even red-hot, rock 
is now visible. A remarkable statement in the note it that 
the lava lake, formerly visible, did not mark an active vent, 
but was merely r reservoir of slowly cooling lava, which 
had (lowed from the crater of ilalemaumau and accumulated 
in the lowest part of the caldera of Kilauea. There is no 
authentic record of this crater, which rise* from the floor 
of the ruldera, having been m eruption since June 34, 1897, 
and the paper contains some strongly worded comments on 
the mis-statements regarding the present condition of the 
crater, printed in the guide books Issued by the tourist 
agent irs, mis-statements which ure unnecessary as Kilauea, 
even in its rxisting condition. Is nevertheless one of the most 
interesting sights in the world, of whuh Dr Kuntz claims 
that few have seen more than himself 

In No. 17 of the Publications of the Earthquake Investi¬ 
gation Committee in Foreign Languages, Mr. h husakabe 
continues his investigation!, of the modulus of elasticity of 
rocks, and publishes some interesting results lie finds that 
all rocks show a marked hysteresis, that is to sdy, when 
exposed to a stress they go on yielding, apparently to an 
indefinite extent, though after a while the effect is masked 
b> that due to changes of temperature, and when released 
from the stress the recovery takes place at a lontlnuouely 
decreasing rate, but apparently is never complete Rocks 
in a state of strain have .1 higher modulus of elasticity than 
in the unstrained condition, and if exposed to a series of 
alternating stresse-, increasing and decreasing in opposite 
directions, the mean modulus for the whole cvcle is dis¬ 
tinctly greater than that obtained by the usual'method of 
determination (he mean modulus of elasticity decreases 
with the Increase in amplitude of the cycle, from which it 
is concluded that the rate of transmission of earthquake 
waves is a function of their amplitude, and is less for a 
larger than for a smaller amplitude The modulus of 
elasticity was found to have a maximum value at about 
i)° C , and to decrease by about half per tent of its value 
for each rise of one degree of temperature, from this it 
is inferred that ihete is a tendemv towards a decrease in 
the rate of transmission as the depth of the wave path 
increases. On the other hand, the average rate of trans¬ 
mission is higher in Archican and Palmozoic than in the 
newer rocks, and from these two considerations the deduc¬ 
tion is diawn that there is a level of maximum velocity of 
transmission. We may point out that in arriving at this 
conclusion no account is taken of the increase in pressure 
with depth, and the consequent increase in compression of 
the rocks, 

in Tokio Sueaku-Butsungakkwat 
(Tokio Phy slro-Matbematical Society), vol. ii , No. 13 
adopts the same notion that there is a level of maximum 
rate of propagation, and places this level at a depth of a 
few hundred kilometres. The estimate is based on the- 
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high rate of transmission, u much as 16 tan. per eecond, 
»| 5 r i«^l for nur earthquake* by a calculation from the 
ohnrvMl duration of the preliminary tremora, oh the 
assumption that their rate of propagation la uniform. In 
another part of the paper he glees the results of direct calcu¬ 
lation In the case of ten earthquakes the time of origin of 
which was known; for Toklo, at a mean eplcentraldistance 
of 66s km., the rates were 7-5 km. per second for The first, 
and 5 5 km. P** - second for the second, phase of the pre¬ 
liminary tremora, while Osaka, at a mean eplcentral 
distance of 8 j 6 km., gave 8 a km. and 5 8 km. per second 
respectively These value* may be accepted as more trust¬ 
worthy than thoee obtained by the other method. 

Globus of September ig contains a note by Wilhelm Krebs 
on the distribution of submarine earthquakes, Illustrated 
by a map of the world, on which all the recorded instances 
are plotted. Many of these are submarine volcanic erup¬ 
tions, and their great concentration In the middle of the 
narrowest part of the Atlantic Ocean, between Africa and 
south America, la very striking. The utility of charts of 
this description would be much increased if they bore on 
their face indications of the principal trade route* of the 
oceans; as it is, some doubt may be felt as to whether the 
much greater frequency of recorded seismic phenomena in 
the Atlantic Ocean may not be due to a very large extent 
to the fact that this ocean Is, proportionately, much more 
frequented than the Pacific. The other centres of activity, 
.11 cording to the map, ore the West Indian Islands, the 
west coast of South America, the south of the Bay of Bengal, 
the Malay Archipelago, the east coast of Japan, and the 
Mediterranean. 

THE RACIAL ELEMENTS IN THE PRESENT 
POPULATION OF EUROPE .» 

-THE lecturer opened his discourse with a graceful 
1 acknowledgment of the honour conferred upon him 
by the Anthropological Institute, and paid a respectful 
tribute to the memory of Huxldy, who was the first to make 
the two-fold division of the peoples of Europe Into xantho- 
ihroid and mrlanochroid races. With the name of Huxley 
he coupled the names qf Beddoe and Broca as pioneers in 
European ethnographical research, lo the two races 
mentioned above a third was soon added—the Mediterranean 
race—and the lecturer himself had In 1897 made a further 
step by dividing the population of Europe into six main 
races. He then dealt with criticisms which had been passed 
upon bis own theories, chiefly by the American ethnologist 
Ripley, and stated that the further researches upon which 
he had continually been engaged since that date, and of 
which he was about to lay the results before the audience, 
had confirmed him in his first opinion During a consider¬ 
able number of years he had been diligently collecting 
statistics concerning the stature, colour of eyes and hair, 
and head measurements of the various nationalities, and 
now, in spite of certain lacunat, somo of which he regretted 
to observe occurred in Britain, he was able to say that he 
possessed data covering the whole of Europe. 

In no part of the world does there exist such a blending 
of races, such an intermixture of somatic characters, as 
amongst the ethnic groups which constitute the present 
populations of Europe, even when we make abstraction of 
the “ national" groupings, such as Austro-Hungarian 
monarch), for Instance, and consider only the properly 
called ethnic or linguistic groups, like Slavic, Roman, 
Germanic, Ac. 

In an anthropological study of the European populations 
>t Is impossible to proceed in the same wav as in the case 
of the majority of the so-called uncivilised peoples, where 
the measurements of a small series of individuals (often 
twenty or fifty) suffices to give an idea of the whole 
population. 

Another method Is required for the study of complicated 
ethnic groups. It Is the combination of the statistical and 
the cartographical methods, in which the observations taken 
on many thousands of Individuals permit the Investigator 
to exclude the Influence of accidental variations, and to 
. > Smaaaty of the rtfUi Huxley Manorial Lectors, delivered before the 
Anthropological 1 Deplete of Greet Brush eqd If*lend, on October 7, by 
- '■* * *- 
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deduce one or several racial types In the population of a 
given region. 

Such measurements concerning the principal rat lal 
characters, for Instance, the stature, the colours of the hair 
«pnd the eyes, the shape of the head (expressed principally 
1 by the cephalic index, ».#. the centesimal relation between 
Lhe length and the breadth of the head), &c., have been made 
In dearly all the ports of Europe—especially by the examin¬ 
ation of conscript* for the military service 
The only countries In which such measurements ure now 
absent are Montenegro, some provinces of European lurkey 
and of Caucasus. Some other countries, and not of the 
least civilised, have not yet furnished sufficient information. 
For Instance, there is no data concerning the cephalic index 
and the stature for Prussia and some other Stdtes of 
northern Germany, concerning cephalic index and pigment¬ 
ation for Hungary, Roumanla, and Servia, concerning the 
ephalic index for some parts of Switzerland, of Holland, 
of Russia, and, the lecturer regretted to have to mention 
that, for some parts of the United Kingdom. 

lhe lecturer expressed then the hope that in a short time 
all these lacunae would disappear, considering this fact, 
that many serious efforts are made now for sludving the 
populations in Germany, Roumanla, Russia, and Great 
Brituin In every case this lacunae represent only a small 
part of Europe For the rest, the details are sutfii lent, and 
furnish a basis for general deductions. 

Taking the whole mass of these results (about 20,000, 
expressing the observations on more than 3,000,000 of 
individuals), and correcting them us to be comparable with 
each other, the lecturer explained how he put on the maps 
of Europe, of a comparatively large scale (1/10,000,000), 
district by distriit, this different data, and obtained in this 
way the distribution of every one of the principal somatic 
iharactcrs throughout the different regions of Europe 
Concernin'* the cephalic index, Europe can be divided 
into four regions — 

(1) A region of long-headed people with medium-headed 
areas in the north-west (Scandinavia, north of Germany, 
Holland, Great Britain) 

(2) A region in the south-west (Portugal, Spain, south of 
Italy, east of Balkan Peninsula), characterised by even 
greater length of head. 

(j) A very short-headed region In weclem Central Europe 
(south-eastern France, southern Germany, northern Italy, 
Switzerland) and in the immediate west of the Balkan 
Peninsula. 

(4) A region comprising Russia nnd Poland subdivided 
into three, moderately long-heuded in the centre, and 
medium-headed on the east and west 
After discussing these regions in detail, he proceeded to the 
subject of stature. He remarked that the great mass of his 
data was compiled from measurements taken on const npts, 
and explained an Ingenious method bv whu h these measure¬ 
ments could be modified so that they represented fairly the 
typical stature of the full-grown mate population. In Europe 
there are no people of very short stature according to the 
classification invented by Topinard (under t,6oo mm , or 
63 inches), on the other hand, this tontinent is distinguished 
by the tallest race known, the Highlanders of Scotland. 
Hence, for the purpose ot this lei lure, hr would s|ieuk of 
statures ranging between tb^o and 1675 inm. ((>5 inches lo 
Mi inches) as medium, those below these measurements as 
short, and those above as tall Tall statures are, with a 
very few exceptions, particularly well represented in the 
north-west; the lest of the population of Europe is, again 
with certdin exceptions, chiefly in lhe Balkan Peninsula, 
of medium or short stature People of medium stulurr are 
found grouped round the regions where the tall peoples 
occur, and connect the tall races of the north-west with 
those of the south-east. Short statures he divide;! into three 
groups, eastern (Russia), western (France), and southern 
(Spain and Italy), and showed how the eastern xone com¬ 
municated by narrow “ channels " with other centres of 
short stature. 

In grouping the peoples of Europe with regird to colour 
of complexion, eyes and hair, he had taken as the basis of 
his classification the brunette type (eyes and hair dark 
brown or black), as the most easy of recognition Ihnxe 
peoples among whom are found from 17 per tent, to 30 per 
tent, of brunettes muy be edited intermediate. Where less 
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than 17 par cant, occur tha population 1« tanned blend, 
where more than 30 per cant. dark. 

According to this grouping tha two extremes are the 
Swedish (3 per cant, brunettes) and southern Italy (70 per 
cant.). From this point of slew the map showed that north 
Europe was mainly blond. South Europe dark, and Central 
Europe intermediate. He traced the southern limit of the 
blond races through the various countries, showing that it 
nowhere reached below the 50th parallel in Central Europe, 
and below 55th parallel In Britain and Russia. The northern 
limit of the dork peoples is more Irregular. In the inter¬ 
mediate zone blond areas are rare (one of these Occur In 
south England, t.e. Berkshire, Oxfordshire, Hampshire, 
Sussex and Middlesex), dork areas fairly numerous, but 
Individually very small. Intermediate areas in the blond 
zone are only found in the British Isles, but in the dark 
tone are fairly frequent in western Europe. 

From these data and certain other considerations relating 
to shape of face and nose, character of hair, Ac., Dr. 
Denlker had been confirmed In his theory that the present 
population of Europe is composed of six main races. These 
he proceeded to enumerate, giving their typical character¬ 
istics, tracing their positions throughout the map, and 
indicating the proportions in which they had Intermingled 
to form the existing populations of the various countries. 
The following Is an abbreviated sketch of his classifi¬ 
cation — 

(1) A race, blond, wavy-haired, long-headed, very tail, 
with long face, a straight prominent nose, the northern 
ract, so called because its representatives are confined almost 
exclusively to Notth Europe, this is the Cymric race of 
Broca, the Germanic or Reihengrdber race of German 
authors, the Teutonic race of Ripley, or the Homo Euro- 
paeui of Lapouge. 

With this race is connected a subrace, blond or Inter¬ 
mediate, straight-haired, medium-headed, of tall or medium 
stature, angular face, and retroussd nose, the subnorthern 
race, found In the neighbourhood of the northern. 

(а) A race blond, straight-haired, moderately short¬ 
headed, and of short stature, broad square face, nose often 
retroussd ; the Eastern race, so named since its principal 
home 11 in eastern Europe. 

Connected with this is a subrace, blond or Intermediate, 
medium-headed, of very short stature, named the VutuUan 
race, occurring in Poland, parts of Prussia, and probably 
Saxony and Silesia. 

(3) A race dark, hair sometimes curly, long-headed, of 
very short stature, straight or retroussd nose; the Ibero- 
msular race. This is the Mediterranean race, or Homo 
Medtterramensis of certain authors, found chiefly in the 
Iberian Peninsula and the islands of the western 
Mediterranean 

(4) A race dark, very short and round headed, of short 
stature, round face, broad nose, and thick-set body; the 
Ctvenole or western race. This type oicurs in its greatest 
purity in the extreme west of Europe, though found 
sporadically elsewhere. This Is the race called variously 
by other authors Celtic, Celto-Ligunan, Cello-Slavonic, 
Sarmattan, Rhetian, Ligurian, or Homo Alpmus. 

(j) A race very dark, moderately long-headed, and fairly 
tall; the Littoral, or Atlauto-ifediterranean race, situated 
on the coast of the Mediterranean, from Gibraltar to the 
Tiber, and in occasional groups on the Atlantic Littoral, 
but never more than 150 miles from the sea. 

(б) A race dark, short-headed, tall, nose (lender and 
straight or arched; the Adriatic or Dmanc race, which Is 
found grouped round the northern Adriatic, particulaily in 
Bosnia, Dalmatia, Croatia, and the centre of the Balkan 
Peninsula, but found also sporadically and with somewhat 
modified characteristics in Central Europe 

With the last two races are connected two secondary 
rates, which are perhaps no more than types, produced by 
the admixture of the two former with each other or with 
the northern, tubnorthrm, and western races 

(a) The north-western, tong- or medium-headed, situated 
between tha northern and Atlanta-Mediterranean races, 
spread chiefly in Ireland. 

(4) The sub-Adriatic, moderately short-headed, more 
rarely ahort-heoded, of medium stature, found in many 
parts of Central Europe, probably the result of admixture 
between the Adriatic and subnorthern and western races. 
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REPORT OF THE SVRVET OF tHOlA. 

THE Indian Survey report is a full record of useful 
1 work and widespread progress, but it lacks son* of 
the interest which used to attach formerly to the vary varied 
character of the work undertaken by the Survey department. 
The scientific section of the report is included within the 
limits fid a few pages; and the narratives of individual 

irveydrs (which always formed a moat interesting chapter 

• two) have entirely disappeared. 

The jnaln work of the department, now, ie the revision of 
old owning in district* which have been eorely in need of 
such revision for many years. The plain* of India, in fact, 
are being re-surveyed, and, on the whole, the work of the 
department is increasing, rather than diminishing, on purely 
utilitarian lines. It would almost seem as if the days of 
Indian geodetic tnangulation, which once took such a strong 
lead amongst the scientific triangulations of tbs world, 
were numbered. Only one first-class series Is In progress 
at present, and this Is to connect the great meridional 
Mandalay series of Burma with a future extension follow¬ 
ing the balwin valley. It is, however, satisfactory that the 
practice and training necessary for surveyors in this doss 
ot work is well maintained so far, (or It Is impossible to 
say what the future may demand in the way of similar 
extensions in Persia, Tibet, or even in China. 

One subject of special intereat dealt with in the report i* 
the deflection of gravity. In 1901 a theory was advanced 
by Major Burrard that deflections of gravity in India could 
be classified by regions. Astronomical determinations of 
latitude have therefore been carried syatematlcally through 
considerable arcs to prove whether this theory were sound. 
The results undoubtedly support Major Burrard’s predic¬ 
tion, and It is expected that the substitution of this regional 
law for the old theory of local attraction will exercise a pro¬ 
found influence on future investigations. 

The report on geographical or reconnaissance surveys (on 
the scale of 1/300,000) includes an out-turn of 38,000 square 
miles of survey of this class by one native assistant in 
western Tibet. This seems a remarkably large out-turn for 
one surveyor to secure during the progress of a “ shooting 
expedition ”; but it is only one instance amongst many of the 
remarkable capacity of well trained native explorers for 
work of this nature. In reasonably easy country there seems 
to be hardly any limit to their power of producing fairiy 
accurate geographical maps so long as they have a few 
fixed points to work upon. 

In this connection it is well to note the remarks of the 
Surveyor-Gfneral (Colonel St. G. Gore) on the difficulty 
that constantly faces him of finding qualified native 
assistants to meet the demands of military or political 
missions or geographical expeditions. He moat justly 
observes that In the first place it ts difficult to find the men 
who possess the necessary qualifications, and in the second 
that, having found them, it is impossible to train them 
efficiently in country which It unsuitable for instruction. 
It is due to a combination of natural aptitude with perfect 
educational environment that the native explorer of tha 
Indian Survey becomes *0 extraordinarily efficient as a topo¬ 
grapher. If these men are wanted (and they are wanted) 
for Imperial duty over half of the continents of Africa and 
Asia, it seems but fair that the Imperial Treasure should 


to meet all demands. 


easure sho 

sufficient «_ 

T. H. H. 


Cambbidox.— The State Medicine Syndicate report* that 
during the current year there were 37 candidate* for the 
diploma in public health, of whom 34 were successful. For 
the diploma in trtplcal medicine and hygiene there were 
is candidates, of whom 8 were successful. The syndicate 
ha* reaolved to hold two examination* for tha latter 
diploma in 1905, the first beginning on January 10, the 
second on Augu»t 8. 

Application* for the vacant readership in botany (annual 
stipend 300I.) are to be sent to the Vice-Chancellor by 
Tuesday, November 15. 

Mr. R. H. Lock, late Frank Smart etudent in botany, 
has been elected to a Drosier fellowship at Gonvilte and 
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Caw* Colleys 
ethnology, ha* 1 
College 


■ A C Haddon university lecturer in 
elected to a senior fellowship at Christ s 


A dstajitmbnt of experimental psychology has been estab 
M ys Scunc* in the Western University of Penn 
eyfrant*, under the charge of Dr Edmund B Huey 
Ths new medical buildings of the University of Liverpool 
will be opened by the Chancellor Lord Derby on Saturday 
November la and on the same day Lord Kelvin will formally 
open the new George Holt Physics Laboratory 

Thb council of the University of Liverpool has just 
appointed Dr J H Grindley lecturer in engineering Mr 
A Leitch assistant lecturer in engineering and Mr G l 
Piper demonstrator in applied mechanics and engineering 


W* regret to learn of the death of Prof D W TiUce on 
September 17 The bulk of his estate including the great 
book collections has been left to Cornell University ft is 
stated in Science that the bequest amounts to between j 
100000! and aooooof 

Db E G Coker of the MtGill University Montreal 
has been appointed to the professorship cf mechanical 
engineering and applied mathematics at the City ind Guilds 
technical College Finsbury vacated by the appointment uf 
Prof Dolby to the professorship of engineering at the 
institutes Central technical College 

Mr Francis Gal ion IRS has endowed a reseurth 
fellowship in the University of I ondon (or the promotion 0/ 1 
the study of national eugenics defined as the study of 
the agencies under social control that may improve or impair 
the racial qualities of future generations either physically 
or mentally ’ The fellowship is of the annual value of 
250! , is tenable for one year in the first instance and is 
renewable for two subsequent years 1 he person appointed 
to the fellowship will be required to devote the whole of his 
time to the study of the subject and in particular to carry 
out investigations into the history of classes and families 
and to deliver lectures and publish memoirs on the subject 
of his investigations 


The report on the work of the department of technology 
of the City and Guilds of London Institute fer the session 
1903-4 has now been published The general introduction 
to the report points out that the encouragement now offered 
by the Board of Education to the teaching of technology 
is among the causes contributing to the increase in the 
number of students in the institutes registered classes 
Compared with the figures given in last year s report those 
for the post session show a decided improvement In the 
different branches of technology the number of students 
in November last attending classes in the l nited Kingdr m 
was 41 089 as romp ired with 38 638 in the previous ye i 
and the number of examine>es was so 041 as against 17 98 
rhe closer connection of the work of the department wi__ 
that of the Board of Education is shown also not only by 
the recognition of the City and Guilds of I ondon Institute 
as an organisation for the inspection of classes tn 
technology manual training and domestic economy but 
also by the stamping by the Board of Lducition of f “ 
certificates granted by the institute to students who p 
in technology and have qualified in the cognate science 
or art subjects required by the institute It is inten sting 
to hnd that the question of arranging courses of instruction 
adapted to the requirements of operatives engaged in ship 
building is under consideration it is intended to extend the 
sj llabus in ship carpentry and joinery so as to make it 
suitable for artisans engaged in other branches cf t' 
industry Care is lo be taken not to overlap the si Hah 
in naval architecture of the Board of Education and it 
expected that the new examination will appeal to a different 
class of candidates from those who have hitherto presented 
themselves for examination It should be noted that the 
department of technology of the institute occupies an inter 
mediate position between rhe central and local education 
authorities and the several trade societies The latter 
bodies have shown a growing interest in technical inctruc 
tlon and year by year the department has grown into more 
intimate relationship with these trade organisations 
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SOCIETIES AND ACADEMIES 

London 

Entomological 8oci«ty, October 19 — Prof E B. 
Poulton F R S president in the chair — Dr T A 
Chapmas exhibited a senes of Loro per a diaurana 
Peyr bred last spring at Hyires a species regarded 
as lost or mythical until he re discovered it three years 
ago at lie Ste Marguerite Cannes He also exhibited 
on behalf of Mr Hugh Mam a specimen of 
Puna brataicae the antenor and posterior wings of 
which had been symmetrically injured probably by th« 
girdle when in the pupal stage —Mr G C Ohampton ex 
hibited specimens cf Nothorrhma muneata Dalm from 
1 as Navas Spain found trapped in the larthenware cups 
used to collect the exuding resin on the trunks of pines — 
Mr H St J Donfathorp* exhibited specimens of the 
rare beetle C it biJomtllatiu Wood taken at Shirley on 
October 10 last —Mr W J Laiom exhibited a 9 speci¬ 
men of the rare dragonfly Action armatum He said that 
a d and a 9 were taken in the Broads by Mr F B 
Browne last year and this year about ten more probably 
all 9 $ were taken in the same district Besides these 
thi ri are possibly no other examples in Britain It is quite 
distinct from our other six blue Agnomnes in form and 
colouring—Mr W J Katya exhibited five specimens of 
Dianthoena lutea^o var fit It lint from North Cornwall 
taken during the first week of July 1901 and remarked 
that while the typical D luteago of the Continent was toler 
ably constant wherever it occurred in Britain it assumed 
a special local form —Prof h B Poulton, F R S ex¬ 
hibited a number of specimens of the genus Spbecodet five 
species in all and of Ocyptera brevitomu alachinid their 
mimetic fly illustrative of Mr 1 dward Saunders s recent 
paper on the aculeate Hymenoptera from the Balearic 
Islands and Spain —Mr C A J Roth nay sent for ex 
hibition a series of the Indian ant Myrmtcarta joditns from 
a colony established thirty two years in the big banyan tree 
in Barnckpcre Park and sjiecimens of Monomortum 
salomonu I in and Solenoptu 4 eminala Fab success 
fully encouraged in Madras as a protection against white 
ants—termites —Mr F L Oraon exhibited n spider from 
Ceylon mimelie of some roccinellid beetle at present un 
identified Colonel J W Yarbury exhibited specimens and 
re id notes upon deer giddies taken by him this year in 
Scotland 

Mam iifstkr 

Literary and Philosophical Society, October 18 —Prof 
W Boyd Dawkins IRS president in the chair — Dr 
W A Bona read a paper entitled The Mode of Com 
bus! ion of Hydrocarbons in which he gave an account of 
researches 1 imed out by Messrs R V Wheeler and W E 
Stm kings and himself at the Owens ( ollege on the slow 
combustion of hydrocarbons below their ignition points — 
Dr (harles II Leas exhibited a modification of the 
U tube used in electrolysis which he had devised and which 
diminishes lo about onp half the correction for pressure due 
to the column of liquid in the unsealed limb of the tube 

Paris 

AcRdemy of Sciences, October *4 —M Msseart in the 
chair—Stereoscopy without a stereoscope J Vlalla In a 
camera furnished with two objectives directly in front of 
the plate is placed a grating ruled with 100 black I nes to 
the inch The negative from this contains the two eete 
of images each crossed with a set of fine bands When 
this is looked at through a nmtlir ruled plate the picture 
appears in relief On thr modifications of glycol)sis in the 
capillaries 1 uised by lot il modification of the temperature 
R Lapin* and M Boulud the experiments were made 
on dogs Relitivelv to the arterial blood the venous blood 
of the warmer part always contains a little more sugar 
In the case of the paw kept cool this difference is In¬ 
creased to about double end is in the same direction — 
On integral functions of finite order I L**u—On certain 
partial differential equations of thr second order 
S •*m*t*ln —On the period of antennae of different 
forms C Tie**t On account of the high value of the 
deadening the rotating mirror method does not give 
accurate figures for the period and the author describe* 
another method which is free from this objection It is 
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ahown that, independently of the principal period, the 
antennae give ri*e to oacillation* of a higher order, the law* 
for which have been experimentally worked out.—Study of 
the sea bottom of the North Atlantic, the Henderson and 
Chaucer Banks: M. Theulst The examination of the 
deposit* obtained from the bed of the North Atlantic by the 
Prince of Monaco renders the existence of the Henderson 
and Chaucer Banks improbable The proportion of lime 
found was remarkably uniform, whilst the amount of sand 
was very variable. It results that the usual method of 
classification by sand, although very useful near the coasts, 
is useless for the study of great depths—Remarks on a 
recent series of calorimetric determinations P. Lemoult. 
Some recent talorimetrlr determinations with the Krcekcr 
bomb by E. Fischer and F Wrede are re-calculated to con¬ 
stant pressure, and the results compared with the anginal 
figures of Bert helot and some later unpublished ones of 
Landrieu The numbers given by the formula of the author 
are also tabulated In parallel column —The extraction of 
vanadium from the natural lead vanadate and the manu¬ 
facture of some alloys of this metal H Harrtmohmldt 
The mineral Is treated in a reverberatory furnace with 
carbonate of soda and carbon, and a slag obtained contain¬ 
ing the vanadate, aluminate, and silicate of soda along 
With oxide of iron This is again melted, and air blown 
through until the vanadium is completely oxidised, and the 
sodium vanadate lixiviated —On u new anhydride of 
dulcite P. Oarrt, The new anhydride is obtained by 
heating dulcite with phosphoric and nt 135 0 C It is 
isomeric with mannide, and is named dulcide.—A new 
method for preparing organic derivatives of phosphorus 
V. Augsr. The solution obtained by dissolving granu 
lated phosphorus in alcoholic soda is heated with an alkyl 
Iodide or bromide An alkylphosphine is formed, recognised 
a '15f '** oxidation to the corresponding alkylphosphinic and. 

influence of the products of the breaking down of 
albuminoid materials on the saponification of oils bv cyto- 
plasnta. Ed Urbwln, L Perruchon, and J Lmnoon. — 
On the tyrosinase of the fly C Qwwrd. In I Media 
Laeiar. in both stages in the life of the insect, the coloration 
of the integument is due to the reaction of the tyrosinase 
—On a parasite of Audouima tcntaculata, Angewcytlu 
audaumiae Louis Brawlf.—Oscillations of coast-line 
animals synchronous with the tide George* Bohn.— On 
the geology of the Lower Engadlne Pierre Tsrsilsr.-On 
the toxmty of the chlorohydrate of aimleme , Launoy. 


DIARY OF SOCIETIES. 

THURSDAY, Novaasss 3. 

CH *riL Al - « -No*, on ,h« Axtrnn of Nitric Acid on th. 

sUkhyd. srllh (PreilmlMn, 1 No».l w'‘w‘^« 0f -UniM 

mAfw»lum-br»i»lda S. 8. Pickles sod C Waixmanu - Thd Con- 
°cLi Nltr ^* n , , ? dKl V °„ S nbvrt*d.-Th« A vs lls bis Plant 
ta Sell* H" Ingle-Th. Coo.buU.on of Ethyl™. W. A 
g 0 ** • n<1 * v ; Wb«lir.—Tb* Dacompoaition of Mathvluraa: C. E 
Th« lnflutnc* of Cartaln SaUaand Organic Bodiu on th. 
Oxidation of Guatacum: Ml., K G. WUlcock.-Tbflnflu.DC. of Potarn- 
00 the Esumallon of Hydro*™ Paroxida' JAN. 
l*V*. "Z™ «' ,nd /y^otonlc Adds f PraHralnary 

No*.) * s Mormll and K. K Hanwn —Ths Influance of Sunlight on 

EiHj&f tt^IAVisss^es' 
M i 

i_M echanical Enoini 


: Bssrtirsxa^flttB 

fStsow Id a Clay-Pit t Rtv. E. C Spiear. 

una awardad 
:!=» 


Ua thxmatical Socutt, at 5.30.—Annual Gaoaral Mating —Praai- 
daallal Addraaa on lb* Tbaory ofwavaa on Liquid*: Prof. H. Lamb.— 
Not. on tb. Application of tb. HMbodef Image to Probtams of Vibra¬ 
tion* • Prof V Vo! tarn.—On th* Ztro* of Ctrtaln Clasass of IntAfral 
Taytor 1 * Satie 0 . H. Hardy.—Tb. Umar Dtfler.no* Equation of 
tb. Pint Order, Rav K W Bam~.-C.rre on a Cooicotd: H. 
Hilton.—Remark* on Alwrnanu and Contlnumu Group*' Dr. H, P. 
Baker —On the Expaneioo of the Elliptic and Ztta Fund loo* of |K in 
Power* of ft Dr T. W. L. GlaliW.-Exampta* of Perpmtuuue: 
J E Wright —Two Simple Results to tbe Attraction of Uniform Wkas 
obtained by Qnaiarnlea*, with, for comparieon, tbtb VerlAcaiion by 
the Uaometty of tbe Complex: Prof R W. pa nes * —On tb* Radpcf- 
billly of Covanants of Binary Quamlce of IuflnU. Order P. W. 
Wood—On eooe Prapurtlrt of Gn-"“ J “ 1 " * **— 


Group, of Odd Order Prof. W. Barn- 
FRIDAY, Novxmbsb si. 


Rovai Astsomomical Socistt, at 3. 

Ualacolooical Socisty, at Datcriptkma of Thraa New Spadaa of 
Oplxthoaioma from Borneo ' E. A. Smith, 1 . 8 . 0 .—'Two Apparently Haw 
Spadai of Planupirm from th* Island* of Java and Giaaar: Rev R. A*k- 
Ingtou Bull™.—Tb. Anatomy of SiUaua Ratal*, Dixon: H Howard 
Bloomer —On the Genue Touug.ro*, with Decrlptiou. of Now Spadaa: 
H von Iharlng — Note* on Some New Zealand Pkmrotomldm: Henry 


FRIDAY, Novum xxv 4. 
GsoLOoitT*' Association, at I.—Con morion e. 

MONDAY, Novauaxx 7. 
Rovai Gboosathical 8ociutv(A. 


Ng* 1 , QwwSArmcAL 8 oci«tv (Alban HalU.at Ijo-Tba Work of tb* 
National Antarctic Expedition . Captain R, F 8cott, R N 


. TUESDAY 

IsaTirtmoa or Civil Kweisaxa*, at 8,-Coam Erodon: k E. Carry.- 
Enaion on tha Holdanuaa Coaat of Yorkehli* K. R. Matthewa 
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THURSDAY, NOVEMBER jo, 1904. 


JUSTUS VON UEBIG AND FRIEDRICH 
MOHR . 

Monographieen out der Geschichte der Chemie. 
Herausgegeben von Dr. Georg W. A. Kahlbaum. 
viii. Heft Justus von Liebig und Friedrich Mohr 
in ihren Briefen von 1834-1870. Pp. viii+374. 
(Leipzig: Johann Ambrosius Barth, 1904.) Price 
8 marks. 

R. KAHLBAUM continues to put those chemists 
who are interested in the personal history of their 
science under an obligation to him by reason of the 
care and assiduity which he devotes to the editing of 
the letters of the great leaders of chemical inquiry 
such as Berzelius, Liebig, Wohler, and others, as these 
from time to time come into his keeping. The volume 
before us deals with the correspondence of Liebig and 
Friedrich Mohr. 

Of Liebig it is unnecessary at this date to say any¬ 
thing. His name and personal characteristics are 
well known to all who are interested in science, and his 
position in the history of science is assured for ail 
time. Whilst his correspondence with Mohr adds but 
little to our knowledge of him as a man, it throws 
many sidelights on incidents which occurred during 
the most interesting and active periods of his 
career. Thus, for example, we learn for the first time 
of the relative share of Liebig and Wfihler in the work 
which resulted in the classical memoir on bitter almond 
oil. Most of the experimental work was due to 
Wfihler; the interpretation of the facts and the com¬ 
pilation of the memoir was made by Liebig. It would 
appear, in fact, that Wfihler never saw the memoir 
until the proof of it was sent to him. 

Indeed, the chief interest of the correspondence, so 
far as it relates to Liebig, is concerned with his work 
as editor of the famous periodica]—the Annalen der 
Chemie und Pharmacie —which is now permanently 
associated with his name. 

The name of Friedrich Mohr is much less familiar, 
at all events to the chemists of this generation; and 
yet the author of the “ Titrier-methode ’’—the practical 
founder of the art of volumetric analysis—deserves to 
be had in remembrance. He was a representative of 
a type of man of which few examples, at least in this 
country, are left to-day, viz. that of the scientific 
apothecary. He was by instinct, training, and practice 
a man of science, and he brought his knowledge, ex¬ 
perience, and aptitudes as a man of science to the 
exercise of his coiling. In this respect he resembled 
many of those who laid the foundations 0/ modem 
chemical science. In the early part of the last century 
the occupation of the apothecary was practically the 
only one open to the man who had his living to make, 
and who at the same time wished to exercise his passion 
for chemical inquiry. Teaching appointments were 
few, and even where chemistry was taught the 
opportunities for experimental work were very meagre. 

Mohr was born in Coblenz at about the time that 
Dalton gave the New Philosophy to the world. His 
father, Karl Mohr, apothecary, town councillor and 
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member of the Rhenish Medical College, was a person 
of some importance in the city, and it was probably 
in his house that the authors of this correspondinte 
first made each other’s acquaintance. 

Coblenz, from its proximity to the French frontier, 
was the scene of many stirring episodes during the 
early years of the nineteenth century, and Mohr him¬ 
self lived through the tune of, and was personally 
witness to, the rise and collapse of French military 
power during the interval between Moscow and Sedan 
As a little boy he might have seen the passage of 
the Rhine by the French troops on the occasion of 
Napoleon’s invasion of Russia, and have spelled out 
the magniloquent inscription on the fountain before 
St. Castor which commemorates that event, as well as 
the caustic words which St Priest, the Russian com¬ 
mander following on the heels of the retreating French, 
caused to be added :—“ Pm el approuvi par nous. 
Commandant Russe de la Ville de Coblence: Janvur 
1 er 1814.’’ As an old man he saw, after the dcbAile 
of Sedan, the spectacle of a ruined and discredited 
War Minister skulking about in the twilight under the 
shade of the chestnuts in the Poppelsdorfcr \ll£e in 
Bonn in just fear of the taunts and insults of the un¬ 
fortunate soldiery whom he had betrayed. 

In 1829 Mohr went to Heidelberg, where he came in 
contact with Leopold Gmclin. He had already 
acquired a considerable knowledge of operative 
chemistry and of pharmacology under his father’s 
tuition. In those far-off days the laboratory of an 
apothecary was a reality, and those who practised the 
calling were not merely chemists by prescription, but 
were such in fact. They were for the most part well 
skilled in 1he1n1t.1l processes, and actually made the 
greater number of the substances in which they dealt. 
The influence of this early training is to be seen in 
the character and scope of Mohr’s subsequent work. 
He was essentially a practical chemist, and his 
services to the science consisted mainly in the improve¬ 
ments he effected in operative chemistry. Many of 
these humble but useful inventions were not calculated 
to bring their author much fame, but if his connection 
with them is well-nigh forgotten they at least secured 
for him the gratitude of his contemporaries. How 
many of the present generation of workers, it may be 
asked, associate his name with that commonest of 
laboratory applianres—the cork-borer? 

Mohr remained at Heidelberg two years, and then 
repaired to Berlin to listen to Heinrich Rose’s lectures. 
In 1832 he returned to Heidelberg and took his degree 
—summa rum laude. What a xumma cum laude 
meant in 1832, so far as regards chemistry, may be 
inferred from the fact that the *’ hoch berdhmten 
Fuhrer,” Gmelin, recorded that 11 the Herr Kandidat 
answered his questions on the chemical relations of 
iodine, the preparation of potassium iodide, the dis¬ 
covery of arsenic and on the preparation and com¬ 
position of ether to his complete satisfaction." 
Crcuzer found that he displayed considerable know¬ 
ledge of what the old Greeks and Romans knew of 
botany and materia mcdica, and that he had a com¬ 
petent acquaintance with their languages; Muncke 
was satisfied with his answers concerning the balnnce, 
C 
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the pyrometer end the electrical relation* of bodies , 
Leonhard with thoee on mineralogy and geology and 
Schwema recorded that the Kandidat als Pharmazeut 
ungewtthnliche Kenntniase in der Mathematik besitet 
—whatever tha^ might imply 

The subject* hi which Mohr took his degree con 
tinued to interest him to the end of his days In 
chemistry he was no theorist indeed the speculative 
aide of this science seemed to have little or no attrac 
tlons for )i<m and tins is the more remarkable when 
it is remembered, tijjtt to other departments of human 
thought he let nflffuhojjpnation hate tile fullest play 
os may be seen in ms History of the Earth 
Further Mohr has some claim to be regarded as an 
independent discoverer of the law of the conservation 
of energy as his tombstone in the old Fnedhof 
in Bonn testifies 

To the historian of chemistry these letters have a 
special interest If as has been said they add little 
to our knowledge of Liebig as a mm and as a leader 
{ft science they nevertheless afford much valuable m 
formation concerning matters which agitated the 
chemical world during some c f the most stirring periods 
of the last century They have been most carefully 
annotated by the editor and his assistants as the 
numerous foot notes indicate Many passages and 
allusions which might have been obscure have been 
elucidated by their patient research We can heartily 
commend the book to all who are interested in the 
personal and biographical history of chemistry 

T E T 


THE BIONOMICS OF EXOTIC FLOWERS 


Hahdbuch der BHitenbtologte Begrundet von Dr 
Paul Knuth 11 Band Die bisher m ausser 
europaischen Gebieten gemachten bluten biolo- 
gischen Beobachtungen unter Mitwirkung von 
Dr Otto Appel Bcarbeitet und hesausgegeben von 
Dr Ernst Loew i Thetl Cycadacese bis 
Comacese Pp 570 mit 141 Abbildungen 1m Text 
(Leipzig Engelmann 1904) Price 17s net 


T HIS valuable summary of available information 
concerning the pollination of exotic flowers main 
tains the high standard of the preceding volumes 
though it naturally deals with knowledge essentially 
fragmentary and only rarely founded on a statistical 
basis The work does not limit itself to imparting 
information upon actual observations on pollination 
but in some cases Includes accounts of the forms and 
colours of flowers the arrangement of their nectaries 
and eve* the microscopical details of fertilisation As 
examples of the various matters dealt with the follow 
ing may be cited —Freycinetia and its suggested 
pollination by bats the remarkable synchronous 
blossoming habits of Dendrob wm crumenatum 
parthenogenesis in Ficus Kooders s work on tropical 
geocarpeus plants the fertilisation of Rhopalocnemit 
the peculiar flowers of the commeltnaceous Cochlio- 
sterna and their morphology species of Yucca and 
their relations with- PrOnuba 
Among the many interesting features of the work 
■we may note that m bringing together in one work 
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the scattered observation* 00 ormthophUous pe$bti 
ation it renders possible a survey of existing fcno-r 
ledge concerning the inter-relatioci* of buds 
flowers Yet the facts recorded show the rudimentary 
stage of our knowledge as to the significance of bird* 
in the shaping of flowers Scattered through the pre¬ 
sent work we find evidence of actual or possible orm* 
thophilous flowers belonging to a considerable number 
of natural orders including the Bromeliscese Lihaeea 
(Aloe) Sutimine* Orchidace* Proteacese Lor 
anthace* Ranunculace® (Aquilegia) Cappandacese 
Rosace* (almond peach quince) Caricacea Legal- 
minos* Melianthace* Balsaramace* (Impatiens) 
Malvace* Cactace* Rhuophorace* Myrtace* 
Marcgraviace* and Passiflorace* Included among 
these are flowers such as the peach and almond 
obviously not originally ormthophUous and others 
such as Passiflorace* and Aqutlegta canadensis the 
pollination of which by birds is dubious Still others 
there are such as Cartca Papaya the structure and 
creamy twit of the flowers of which scarcely suggest 
omithophily Other observations show that in 
different parts of the earth the same species of flower 
is visited by different animals For example the 
cntomophilous Japanese Ertobotrya japomca Is visited 
by humming birds in South America and by honev 
birds in South Africa On the other hand certain 
natural orders such as the Loranthace* and Mimo* 
ace* markedly show pollination or at least regular 
visitation by honey birds in the Old World and bs 
humming birds m the New World and some flowers 
of remarkable structure such as those of Amherstus 
nobtlts and Hibiscus schstopetalus visited by birds 
seem to demand correspondingly remarkable methods 
of pollination 

1 he fragmentary nature of our knowledge m regard 
to pollination is shown by the lack of published in¬ 
formation in regard to some of the commonest plants 
I or instance Bombax malabancum is not mentioned 
in this work yet it is very widely distributed and even 
common in some regions and in southern China I 
know that its large red flowers are visited by small 
birds In some cases the om ssion of information is 
due to oversight on the part of the authors for 
example there is no reference to the Vallisnena like 
pollination of the submarine Enhalus The work also 
shows that additional observations are required in re 
gard to some of the commonest tropical plants As a 
case in point it may be said that few of those who have 
scented Pandanus odoratissimus at distances of a 
quarter of a mile will accept without further examin¬ 
ation the view that littoral species of Pandanus an 
anemophflous Or again Knuth found *t y » t die 
flowers Cassytha filtformts were mostly cleistogamous 
on the coral islands of the Java Sea but unpublished 
observations of my own on Dane s Island near Canton 
(China) sufficiently showed that this is not the can 
everywhere 

In regard to the printing of the work it must be con- 
fesaed that misprints an too numerous a brief examin¬ 
ation showing the following —Kleittoam Magro- 
gtossa Abitulon Spahbphyllusn and Bramah 
aceenhluten Piacs Gaoov 
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RECENT PHILOSOPHICAL WORKS 
0 ) A Pnmtr of Philosophy By A S Rappoport 
Pb D Pp ni (London John Murray 1904) 
Price m net 

(2) Religion und Naturwissenschaft Etne Antwort 
on Professor Ladenburg By Arthur Titius Pp 
U4 (Tubingen und Leipzig J <- B Mohr(Ptul 
Siebeck) 1904) Price 1 80 marks 

(3) Phdosophtsche Prophdeuttk auf Naturwissenschaft 
hther Grundlage By August Schulte Tigges 
Zweitc verbesserte und vermehrtc AufHge Pp 
xvi+ 231 (Berlin Georg Renner ) Price 3 marks 

(4) Der Skepttsismus in der Philosophie By Rae ul 
Richter Erater Band Pp xxiv+364 (I eipxig 
Durr *che Buchhandlung 1904 ) Price 6 marks 

(!) T"\R RAPPOPORT S book which appears m 
JL/ Mr Murray s new series of primers is on the 
whole a very sitisfactory introduction to the study of 
philosophy The statement is always accurati interest 
ing and suggestive and the terminology is cirefully 
chosen There arc many interesting quotations 
perhaps those from the Germ-in will not always bt 
understood without a translation bv tht avenge 
reader of a primer On p 2 the statement it was 
astonishment that first made man philosophize is 
attributed to Aristotle No doubt Aristotle sud so 
but Plato h <d the same ide 1 bf fore him On p 45 the 
term sociology is said to be derivtd from the Latin 
word tocius society (sic) 

(a) Religion und Naturwissenschaft is a counter 
blast to a lecture given by Prof Ladenburg of Breslau 
on the influence of the natural sciences on the 
W ellanschauung Prof Ladenburg as represented 
by the quotations from his work appears to believe 
that experiment observation induction are the key 
of all knowledge and that all the progress of the last 
centuries has been caused chiefly by the enlightenment 
due to the natural sciences This rather extreme post 
hon Prof Thus ass uls with somt success and then 
proceeds to vindic te the spiritu il life of m in 
individualisation W t rtbeshmmung Christianity even 
miracles on lines that ire not iltogether novel But 
the author is no obscurantist and the irgument is 
probably as convincing is inv popular discussion can 
make it 

(3) The third work on our list is intended to introduc 
pupils of the highest clisses in Rialgymnasten to th 
philosophic principles that underlie scientific mithod 
Ind the general scientific thought of our timi T 1 c 
first part deals with Methodenlchre and discusses 
observation and experiment induction caus 1 law nd 
hypothesis deduction In the second part entitled 
The Mechanical View of the L mverso and thi 
I units of Knowledge ’ there is an adequate account 
of such things as atomism teleology th< Darwmun 
theory and the relations of psychical events and their 
physiological accompaniments On this list head 
the author declares himself for a theory of par Uthsm 
not as being the solution of the problem but the 
probjem itself The book is excellent both in form and 
Statement and all the arguments both for and against 
$ particular view are most fully and impartially stated 
The quotations show a wide range of reading but it 
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would perhaps be well if the author s nami md tl ** 
title of the work in question were added in even case 
(4) The first volume of Der Skeptizismus in dir 
Philosophic contains an account only of (.rick 
scfpticism that is to say of Pyrrhonism and of the 
scepticism of the Liter Academy Rnt as mam of the 
chu f problems r used bv scepticism in all ages are d s 
cussed here at considerable length th s first volume 
c innot s ifely be neglected 1 ven by those w ho are chu fly 
interested in Hume the partial scipt cism of Kant 
<r modem positivism The aut^jpr' show* himself 1 
most competent gdide Hi is always fair m ndid iven 
w here it is most d flicult U be patiefit w ith ci rtain \ 11 
known quibbles of the Pyrih msts he labours scnoi slv 
to discover the grun of truth mud th heap if chiff 
Almost a hundred pages art given to i dsrussicn cf 
sensual scepticism te the scepticism wh ch bisis 
itself upon the contradictory perceptions of th s me 
object experienced by different living creatures by 
different human beings by the same hu nan being 
at different tunes ind the lk These arguments 
aecording to this work hiv we ght only as against 
extreme realists md both (extreme) ide lism nd 
moderate realism (c g the realism of Locke) art re 
presented as able to fue the s tuat on With whch 
of the. two list named the rnthor s sympathies ilti 
matcly lie is not ipparcnt from th s first instalment, 
it will doubtless becomt evident in the second (and 
concluding) v lume It is to be hoped for e\er\ reason 
that so excellent a work will soon reach completion 

THE CHR 1 SIIAN CENTURY IS JlPiS 
Oeschichte dis Lhnstentumi in Japan By Dr J 

Haas Band 11 Pp xxvn+383 (lol it 1304) 

N this second volume Dr Haas—whom we ton 
gratulate on tht well merited doctorate in theology 
recently conferred upon him by the University of 
btrassburg—pursues the history of the Christian 
missions in Japm from the departure of \avier in 1^49, 
to the year 1570 under the leadership of the Jesuit 
superior Cosmo dc Torres of Valenti During that 
period and indeed almost up to the close of tile 
sixteenth century the task of conversion lay ntirrly 
in the hands of the Jesuits while the incrcas g trad 
with Japan was monopolised by the Portuguese Ihe 
sources of Dr Haas s history are almost wholly 
European and above all the fame us letters of the Jesuit 
missionaries fix m Japan of which the vc lume is 1 irgCly 
a precis These authorities are not, however 
sufficient and with the progress of the w ik t becomes, 
more and more evidtnt that the true histciy of the 
Christian century in Japan tan only bt vritten in the 
Peninsula where as bather Cros s great book on 

bt bram;ois de \avier tells us in the inexhaustible 
archives and librmcs of Lisbon and Madrid and in 
those of Simuncas Coimbra Fvora and Ajuda are to 
be found the original documents in vast numbers from 
which alono an adequate account of that irast interest 
mg chapter in the world s history can be gathered. 

In the score of years covered by the present voHfih< 
the faith was preached over the whole of Kiushtu and 
most of Central Japan the northern and eastern 
Daimiatcs and the whole of the great island of Shikoku 
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t>eing untouched, This work was accomplished by 
eleven Jesuit fathers, assisted by four converts. In 
1564 the Daimio of Omura, the first Christian Daimio, 
known as Sumitada, or Omura Risen (Risen was his 
Buddhist name), was baptised, and adhered to the 
faith until bis death in 1587. It is of this convert that 
Crasset writes 

“ He went to the chase of the bonzes as to that of 
wild beasts, and made it hts singular pleasure to 
exterminate them from his states ” (“ Murdoch,” 
P. 338). 

It would, however,* be merely special pleading to lake 
this language literally, otherwise than as expressing 
the worthy father’s admiration of the vigour w ith which 
the newly made convert promulgated Christianity 
within his petty domain. Up to 1370, out of the fifteen 
or sixteen millions of japanesc, some twenty thousand 
had been baptised. This seems a small proportion, 
but the true measure would be the ratio of the baptised 
to the population of those parts of Japan where the 
gospel had been, with some adequacy, preached. As 
to the quality of their Christianity it is difficult to form 
a judgment. The steadfastness of large numbers 
under persecution is some guarantee of the reality of 
their belief; on the other hand many in becoming 
Christians followed the example or obeyed the com¬ 
mands of their feudal superiors 

Another much debated point, not easy to determine, 
is to what extent the native converts “ provoked ” the 
immense majority who still adhered to the Way of the 
Gods and the Way of Buddha It is certain that the 
Buddhists were " provoked,” but there Is little evidence 
that they had any real cause of complaint during the 
period now considered—the provocation was of a 
passive, not of an aggressive character On the 
whole, the fathers were far from unpopular with the 
common folk. They were looked upon as superior 
beings, and Frocz says of his reception at Yoko- 
seura — 

“ All the Christian inhabitants came to nieefus and 
were so delighted at our arrival that they would 
willing!) have taken us on their shoulders and borne 
us off.” 

It was not until 1587 that persecution began, the 
result of a fit of policy of the cruel, crafty, but capable 
Taiko, Hldeyoshi. 

Dr. Haas writes lucidly, and his pages are full of 
Interesting details; but the narrative is obscured by 
an over-abundance of matter that might well be rele¬ 
gated to notes or appendices. The Germans seem 
unable to distinguish between books and note-books. 

F. Vicroa Dickins. 


OUR BOOK SHELF. 



Arnold.) race as. 0 a. net. 

It is difficult to praise this little volume too highly. It 
deals with‘one of the most attractive and satisfactory 
subjects in medicine, the treatment of children’s dis¬ 
eases ; the style is excellent, and the illustrations, 
which, with one or two exceptions, are taken from 
photographs of the author's cases, are unusually good. 
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scribes aspects of tome of tHe^more common i ttw e BM 
of childhood which, as he says, “ are not usually dfcsk 
with in systematic lectures." In the first instance) 
the lectures were given at the London Hospital: sub¬ 
sequently they were published serially in the CutUcu 
Journal, while their present appearance in book form 
is in response to the request of a number of readers who 
wanted them in a convenient form for reference. 

The early chapters deal with the problems of infant 
feeding, and the subject, which unfortunately is closely 
allied, of the various digestive disturbances which occur 
in hand-fed babies. Upon questions of diet Dr. 
Hutchison speaks with special authority, and his re- 
marks on the difficult subject of artificial feeding are 
concise and practical 

In the space of a short lecture it is not possible or 
desirable to deal with all the conceivable methods by 
which children might be, or have been, fed, but ft 
seems an omission not to mention ” laboratory ” milk, 
which, whatever its objections, certainly offers the 
physician a method of wonderful precision in pre¬ 
scribing the exact percentage of fat, protoid, and lactose 
which he requires for any individual patient. The 
establishment in London of the Walker Gordon 
Laboratory, at which this milk can be obtained, and 
the existence of a farm in connection with it at which 
every precaution u taken to procure germ-free milk 
with scientific accuracy, certainly deserve mention in 
any book which deals with the subject of substitute 
feeding. The expense of ” laboratory ” milk puts it 
beyond the reach of many babies, but it is less expensive 
than a wet nurse, and avoids all the disadvantages 
inseparable from employing one 

In succeeding chapters Dr Hutchison deals with 
various common diseases of childhood. They are all 
delightful reading, full of common sense and helpful 
suggestion as to diagnosis and treatment. One would 
like to quote extensively, but the book is one that 
.every student of the subject, whether he be qualified 
or not,. should possess. 

Special interest attaches to the lecture on mental 
deficiency in childhood, often a subject of great diffi¬ 
culty in practice, and one with which the ordinary text¬ 
book scarcely deals. The photographs illustrating this 
chapter are particularly good 
The concluding chapters are devoted to the diagnostic 
significance of some common symptoms, such as 
wasting, cough, fever, &c It is impossible to do full 
justice to this delightful book in a short notice. The 
work forms a valuable adjunct to the good 
already written on the subject, and it shows to the full 
the clinical knowledge and the literary ability of the 
author, whose reputation, already high, will no doubt 
be Increased by it 

Elementary Manual for the Chemeal laboratory. By 
Louis Warner Riggs, Ph.D., Instructor in Chemistry 
in Cornell University. Pp. vi+138. (New York: 
John Wiley and Sons; London: Chapman and Hall, 
Ltd., 1904.) Price jz. 6 d net. 

This volume embodies the author’s idea of what 
be taught during a one-year course of chemistry, the 
time available being not less than a hundred and 
twenty hours for laboratory practice, and sixty for 
recitation ” work. It is arranged in short numbered 
paragraphs, each containing a direction to the student 
or an explanation of some point or process, and is in- 
tended to be used, under the guidance of an instructor, 
in conjunction with some general text-book of 
chemistry and physics. 

About one-third of the work is devoted to pre¬ 
liminary experiments in general chemistry, ft* 
student is then introduced to simple volumetric 
analysis, the principles of which are verv well a— 1 
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'vrjbi* forming, perhaps, (be beat portion of the book. 
After three experiments In gravimetric work the learner 
passes on to systematic qualitative analysis, treated 
Worn the standpoint of electrolytic dissociation. The 
author recognises that, "logically,” the quantitative 
work should follow rather than precede the qualitative; 
but after repeated trials he prefers the order indicated. 
In the present connection, however, the matter is more 
one of convenience than of logic. 

Accepting the author's system, the experiments 
themselves are judiciously selected, and well fitted for 
their purpose. But there are educationists who would 
fay no means agree that " theoretical explanations 
should be reserved for the redtatiomroom,” and not 
given in the laboratory. Still less would they say that 
tiie students should "study thoroughly all the details 
of an experiment before attempting to perform it,” and 
that “ this should be done outside the laboratory." 
Whether such a system would tend to produce a hod¬ 
man or an architect would depend, as it seems to the 
writer, less upon its own merits than upon the 
personality of the instructor. C. S. 

Die Einheit der Naturkrafte in der Thermodvtiamik. 

By Richard Wegner. Pp. viil+ 13a. (Leipzig: 

Von Veit and Co., 1904.) 

As described in the secondary title, this pamphlet is 
an attempt to deduce from the kinetic energy of non¬ 
elastic atoms, corporeal and ethereal, all known 
physical forces, chemical, electrical, and mechaniral, 
including gravity. Nothing Boschovichian is assumed; 
only the kinetic energy of moving atoms of different 
sizes. It is not easy to follow an argument which 
provisionally assumes that the atoms are held together 
to form molecules with regular vibration frequencies 
capable of propagating through the surrounding swarm 
of ether-atoms waves of condensation and rarefaction, 
by means of the reactions and interference of which 
(when there are two or more molecules) attractions 
are brought into being; and which then, in terms of 
this general outlook, gives reasons why the reaction 
of the ether atoms may be found sufficient to hold the 
corporeal atoms together. A necessary consequence 
of the investigation is that gravity is propagated in 
time, and should be a function of the temperature. 
The author has tested the latter point by experiment, 
and finds some evidence in favour of its truth. The 
source of the chemical elements is found in the different 
magnitudes of the atoms, with the corresponding 
differences in their energetic combinations. The 
temperature of a body is proportional to the mean 
molecular weight, multiplied by the square of the mean 
translational velocity of the molecule; divided by the 
relative number of molecules in unit volume; multiplied 
by the relative mean path of the molecule. Since, 
according to the theory elaborated, the kinetic energy 

toe elementary particles Implies attraction, all bodies 
will be surrounded by a layer of condensed gas and 
ether particles. In the waves in the ether sheath is 
Wund toe source of toe electrical current. Electro- 
static action, on the other hand, depends on chemical 
actions in toe ether sheath. The applications to 
chemical and electrical phenomena are admittedly 
crude and imperfectly worked out; but the author 
claims to have proved the possibility of deducing all 

££ ,nm 

The Science mi Practice cf Photography. By Chap. 

““ Jones, F.l C Ac. Fourth 6 edition. Pp. 569. 

(London r Iliffe and Co., Ltd., 1904.) Price 5*. net: 
Ttna volume, which is the fourth edition of the work, 
has been very greatly enlarged and rewritten since the 
appearance of toe third edition, the number of chapters 
Ha 1838. VOL. 71] 


having been increased from fifty-five to sixty-eigh\ 
It may be considered as forming a most excellent guide 
to toe practice of photography, and a perfect reference 
for those who so continually question one as to " the 
best book on photography, for a beginner, you know ”; 
and it will doubtless prove useful as a reference book 
to many who have long passed the beginner stage. 
There is a decision of tone and dearness of exposition, 
combined with an intelligent anticipation of tne many 
questions which arise at every step of the path, whicn 
render It espedally suitable for this purpose 
At the same time, the scientific reader who hopes 
to gain from it some account of the work which has 
been done of late years, with a view to the clearing 
up in some measure of the chemical and physical 
problems in which photography abounds, will probably 
be greatly disappointed. The two most noteworthy 
features of this, as of almost all English works on 
photographic science, are found in the method in which 
contemporary German literature is ignored, and in 
which the whole of modem physical chemistry is dis¬ 
regarded. The fact, for instance, that development 
may be regarded as a reversible heterogeneous re¬ 
action occurring between ionised salts, In accordance 
with the mass law, seems to be entirely beyond the idea 
of this or any other book on the subject. Development 
with ferrous oxalate is here represented by the 
equation :— 

3AgBr+3FcC,0 1 =-FeBr l + Fe,(C 4 OJ, + jAg, 
which, involving as it does the existence of ferric ions 
in the developer after use, gives a sufficiently distorted 
view of the reaction. While we find the chemical 
theory of the book to be of this type, the Information 
as to the progress of sensitometry is of the slightest, 
no mention whatever being made of the notable re- 
searches by Dr* Eder. A most original suggestion as 
to the nature df the developable condition is to be 
found at the close of the chapter devoted to that sub¬ 
ject, ’In brief, this book is a most delightful manual 
of the practice of photography, but can scarcely claim 
to represent the scientific side of the subject in any 
sense whatever. C. E. Kenneth Mbfv 

Ants and Some Other Insect 1. .In 'inquiry into the 
Psychic Powers of thae Animals. With an Appen¬ 
dix on the Peculiarities of their Olfactory Sense. 
By Dr. August Forel Translated from the German 
by Prof. William Morton Wheeler. Pp. 40; figures. 
(Chicago, 1904.) Price as. 6 d. 

An elaborate treatise on the senses of insects, especially 
ants, illustrated by numerous experiments. The book 
deserves the most serious attention of students of 
psychology and animal intelligence; but it would 
occupy too much space, nor would any useful object 
be gamed, by attempting to epitomise either the body 
of the work or even the author’s deductions We may, 
however, quote the following conclusions- 
" Even to-day I am compelled to uphold the seventh 
thesis which I established in 1877 in m Y habilitatkm as 
privaUdocent in the University of Munich • 

‘“All the properties of the human mind may be 
derived from toe properties of the animal mind.' 

“ I would merely add to this : 

“ And all the mental attributes of highi r animal* 
may be derived from those of lower animals. In other 
words, the doctrine of evolution is quite as valid in 
the province of psychology as it is in all the other 
provinces of organic life. Notwithstanding all the 
differences presented by animal organisms and the con¬ 
ditions of tneir existence, the psychic functions of the 
nerve-element* seem nevertheles* everywhere to be in 
accord with certain fundamental laws, even in the 
cases where this would be least expected on account of 
the magnitude of the differences.” 
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LETTERS TO THE EDITOR. 

(Tli* Editor dots not hold himstlf rtsponsibls jot opinions 
expressed by hit corrsspondsnts. Neither can ht undertake 
to return, or to correspond with the wntere of, rejected 
manuscripts intended for this or any other part of Natuu. 
No notice is taken of anonymous communications ] 

Arcbeblotis and Hcterogenesis. 

The column* of the dally papers have during the last two 
weeks contained many reference* to the question of the 
■origin of life One of the most recent utterances has been 
that of Lord Kelvin, who has roundly declared himself an 
unbeliever in the natural origin of living matter either in 
the present or In the pa*t. We must suppose, therefore, 
that in reference to this question he is content to believe 
In miracles 

Prof. Knv Lankester and I)r Chalmers Mitchell, how¬ 
ever, proclaim themselves, as followers of Huxley, believers 
in evolution generally, and in the natural origin of living 
nutter in the past. '1 hey, like many others, refuse to 
believe that it takes place at the present time, because un¬ 
doubted proof of its occurrence cannot be produced by 
laboratory experiments The uniformity of natural pheno¬ 
mena would icrUinly lead us to believe, as Sir Oliver Lodge 
has Intimated, that if such a process occurred In the past, it 
should have been continually occurring ever since—so long 
as there is no evidence to show cause for a break in the 
great law of Continuity. Certainly no such evidence has 
ever been produced, and If the origin of living matter take* 
place by the generation in suitable fluids of the minutest 
particles gradually appearing from the region of the in¬ 
visible, such a process muy be occurring everywhere In 
nature'8 laboratories, though altogether beyond the ken 
of mnn 

My point may be illustrated thus. Bacteriologists all 
over Europe and elsewhere have been working for the last 
thirty years bv strict laboratory methods, and notwithstand¬ 
ing all that they have made out and the good that has 
thereby art rued to suffering humanity, they have apparently 
neyer yet seen the development from Zooglcea aggregates 
of Fungus-germs, of flagellate Monads, or of Annvbcc. If, 
however, they would only examine what goes on in nature’s 
laboratory when a mixed bacterial scum forms on suitable 
fluids, they would have no difficulty in satisfying themselves 
ns to the reality of these processes. I described such pro¬ 
fesses In your columns in 1070, more fully in the Proceedings 
of the Koval Society in 1872, nnd finally in niv “ Studies 
In lletcrogenesis ” (pp 65-84, pis vl and vli., Figs. 53-71) 
T.ven during the last week I have again obtained photo- 
nm rogrnphs demonstrating the origin of flagellate Monads 
from Zooglcra aggregates forming in a bacterial scum, and 
if you will admit an illustrated communication on this sub¬ 
ject to your columns, proving by such a test case my position 
as to the reulity of heterogenesis, I shnll be happy to present 
it, and to show that something beyond the recognised strict 
laboratory methods of the day is needed if we are to fathom 
some of nature’s deepest secrets / 

I he councils of the Roynl nnd Linnfnn Societies are 
guided in the acceptance of papers by referees who are 
wedded, on biological question*, to laboratory methods It 
i* useless for me, therefore, again to attempt to submit 
surh a communication to them. Their referees (probably not 
having worked at such subjects themselves) would not advise 
the acceptance of the paper, and my communication might 
simply be consigned to their archives. The Royal Society 
“ for the Promotion of Natural Knowledge *’ on two 
onasions would not even allow me to submit my view* to 
the consideration of, and diacussion by, its fellows. In these 
circumstances, Sir, I appeal to you. In the Interests of 
science, to allow me to send you an illustrated paper proving, 
*0 far as suih proof can go, the heterogenetlc origin of 
flagellate Monads and of Fungus-germs 

H. Charlton Bastian 

Manchester Square, October 31. 

[In reply to Dr. Bastian’s appeal we will print his com¬ 
munication, and also any important replies from competent 
workers on the subject which may be sent to us —Ed.] 

NO. 1828, \ 0 L. 7 l] 


Average Number of Kinsfolk in each Degree. 

I was glad to read the first paragraph of the reply by 
Prof. G H. Bo an to my letter, In which he acknowledges 
his mistake, but I cannot allow the second paragraph to 
pass without protest, in which he say* “ the discrepancy 
tan be accounted for more simply still In a way he de- 
fleritro I do not wholly understand hi* present view, out 
only enough of it to be assured that it Is vitiated by win* 
fundamental misconception. In these circumstances it is 
best to re-state my original argument in different words. 
We agree to start on the assumptions that boys and girls 
are on the average equallv numerous, nnd that all other 
conditions are to be ignored. Then, If an individual be 
tak<»n out of u family of id rhildren, id— i children will be 
left, of whom d-i will, on the average of many experiences, 
be girls and d-J will be boys The sex of the individual 
who was taken out in the first instance is quite unimportant; 
the result will be the some whether that individual be a 


60 Prof.^fll Bryan thinks, if I understand him rightly, 
that the sex of the individual in question is of importance 
Some perseeui ing demon must have again caused my pen u> 
write and my eye to overlook an absurdly erroneous figure 
in my last letter The faulty passage runs “ ... Is 80 
(--.six 16. as it should he) ", the ib ought to be replaced 
by 3a It 1* intended to be quoted from the right hand 
column of line (5) in the table Which accompanies that letter 
Francis G altos 


Misuse of Words and Phrases. 

In the preface to my book on “Cubic and Quartir 
l urves ” 1 have slated my views on the matters referred 
to In the last paragraph of T B b ’9 letter. I nm a strong 
advocate of the use and, if necessary, the Invention of 
words of classical origin to express new ideas, nnd I consider 
the phrase sitf-iutling inelegant 

Mv objetlion to the phrase non-singular cubk or quart it 
curve is that no such curves exist, since Plucker hus shown 
that all algebraic turves, exiept proper comes, possess a 
determinate number of singularities Thus anaulotomlc 
quartics possess 5 1 simple singularities, viz 28 double and 
24 stationary lungents It is also |>ossible for such curves 
to jmssess compound singularities, formed by the union of 
one double and two stationary tangents 

With regard to the use of an, the rule 1 * that before a 
word beginning with a vowel an is to be used instead of a 
for the sake of euphony, but when a word beginning with 
a vowel 1* pronounced .is if it commenced with a consonant, 
a must be used insleud of an The phrases such an one, an 
uniform rod, an -.vonderful sunset, an yc-u) tree, are all 
equally incorrect A B Basset 

November 4 

The Coming Shower of Leonids. 

The pretty abundant shower of Leonids witnessed laid 
year encourages the hope that a fairlv rich return mav be 
observed this year There will be no moonlight to interfere 
with the brilliancy of the display should it mrur, and the 
most probuble time of its apparition will be before sunrise 
on November 15 

In 1903 the maximum orrurrrd between 5 and 6 a.m 
on November ib, and, allowing for leap year, the ensuing 
maximum should take place on November 15 at about noon. 
The shower seems likely to be observed to the best advantage 
at American stations, as in 1901, but it should be carefully 
watched everywhere, and with a special view to ascertain 
the hour of greatest abundance 
It la to be hoped that some further attempts will be made 
to determine the place of the radiant by photography. We 
have already a sufficient number of eye observations' of the 
position, and the work of ordinary observers will be bettet 
directed to counting the number of meteors visible at regulai 
intervals during the night, and registering the most brilliant 
objects. The meteors from other showers should also b* 
noted, and especially any conspicuous Taurids that may 
appear The latter by their slow long flights and yellow 
trains are readily to be distinguished from the swiftly moving 
Leonids with their green streaks W. F. Drnkino 

Owtno to the large numbers of shooting Stars visible or 
the night of November 15, 1903, the expectation of witness- 
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log a meteoric spectacle on perhaps a more extensive scale 
will probably be revived on the near approach of the Leonid 
epoch of 1904. Reason* have already been given for sup¬ 
posing that last year’s display was connected bv the nine¬ 
teen years’ period with a very similar phenomenon observed 
on November 13, 1865, the interval between the two events 
representing two complete revolutions of the meteoric cycle. 
The present epoch, therefore, which is thus associated with 
the historic meteor shower of November 14, i860, will be 
liable to reproduce its brilliant prototype, though only to a 
limited extent 

The anticipated shower, however, if it takes place, will 
not occur on the night of November 14, as it might naturally 
have been expected to do, owing to 1004 being a leap year. 
The meteor-swarm, according to calculations made by the 
present writer, has undergone considerable retardation since 

r , and as a result of this perturbation the Leonid meteor 
rer becomes due in 1904 on the night of November tc. 
It is on the latter night, therefore, that the maximum will 
take place, whether it culminate in a shower or not There 
will occur, however, on November 14, 15b , an interesting 
miniature meteor display The shower on the night of 
November 15, though not so Intense, will be more extensive 
than that of 1866, as maxima fall due at qh , uh to ijh , 
and I7h. 30m. G.M T. Jottv K. llgNRY. 

The Definition of Entropy. 

From time to time controversies have appeared in various 
journals regarding that most difficult of all physical con¬ 
ceptions—entropy 1 have purposely avoided passing any 
opinions as to tne merits of the views of different writers, as 
i have considered the question far too large a one to be 
dealt with satisfactorily by destructive criticism directed 
towards particular points 1 have, however, nova found a 
definition of entropy which certainly appears to meet most 
of the objections to the conventional treatment. That 
definition may be stated somewhat as follows — 

l-et the available energy of any system at any instant 
relative to a refrigerator of temperature T, be defined by 
the condition that it is the maximum amount of energy 
that could be obtained from the system at that instant by 
reversible thermodynumlc engines working between the 
system and the refrigerator T„ the remaining portion of 
the energy being, of course, called non-available energy. 
Ihen in any change of the system the increase of entropy 
is the quantity obtained by dividing the increase of non- 
available energy by the temperuture T, of the refrigerator 
I hope to publish a detailed treatment shortly, but in the 
meantime I would mention that this definition overcomes 
all the difficulties inherent in the conventional treatment of 
at least the more ordinary irreversible phenomena, such as 
friction, impact, gas rushing into a vacuum 

If we adopt the principle of degradation of energy as the 
fundamental second law of thermodynamics (as I suggested 
in the Boltzmann Feilichnft), Clausius's statement that the 
entropy of the universe tends to a maximum now follows 
at once. So, too, do his inequalities For everv irreversible 
transformation In the interior of a system produces loss of 
available energy, and therefore (since it does not affect the 
total energy) increase of non-available energy, and there¬ 
fore increase of entropv We mav sav that entropy can be 
generated, but never destroyed It follows that the total 
increase of entropy in the system is greater than the quantity 
of entropy entering from without This is Clausius’s in¬ 
equality for an irreversible non-cyclic process If the process 
is cyclic the total gain of entropy is zero, and therefore the 
entropy generated In the system must be exported during 
the cycle. This Is Clausius's inequality for a cyclic process. 

, fhe introduction of the refrigerator presents no real 
difficulty. If non-available energy, instead of being given 
to the refrigerator T„ is twtrked down reversibly to a re- 
frigerator at a lower temperature T„ its amount will be 
decreased m the ratio T, . T,. G II Bryas. 

Tb« Direction of the Spiral in the Petals of 
8elenipedlam. 

It! Selenipedium grande, S. longtfohunt, and S. conchi- 
ferum, the twisted petals are so arranged that the direction 
of the tpiral is right-handed on each side 
They are not heteronymous, 1 e . the right petal with a 
left twist and the left petal with a right twist, as In all 
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antelopes' horns, nor are they arranged homonymously, as 
in most sheep’s horns, 1 but the twisted petals have the same 
direction on each side, and in the cases above mentioned 
the right-handed spiral is always present. In trying to 
find a cause foe the direction, 1 expected it to appear that 
before and during the unfolding of the flower the petals 
were twisted when lying together, and thus took the bias, 
which continued during growth If two strips of paper 
be laid together and twisted into a pipe-lighter, each, when 
separated, would exhibit the same spiral twist 

Examination of the still-folded flower proves that this 
simple explanation Is not the true one, and, at least in 
S grande, the petals are straight when thrv show at first 
(two inches or more in length), and become afterwards 
spirally twisted during growth and elongation. 

The necessary bias to determine the direction of the spiral 
evidently acts after the unfolding of the flower, and is a 
slight force acting continuously during growth, such us 
would be made by the circulation if there were u difference 
m the circulation of the sap in the two edges of each petal. • 

This difference would act alike in each, und would make 
each petal twist in the same way, but, of tourse, this is a 
mere conjectural suggestion George Whirrs 

Cambridge, October 30. 

Thinking Cats. 

The story of the cat that saved the cook, in vour last issue, 
is certainly remarkable, but surely it is not unusual for 
cats to find out how to direct attention when they want to 
get into or out of a house, or for them to conceul their 
kittens in curious piures 

Two instances of the former occur to me among many. 
A cat in my father’s house used to rattle the letter-plate at 
the front door (it was in a window near the door) whenever 
it was shut out, and another, in my own house, would come 
to any lighted window, even on the top storev, and tap at 
the glass if it was shut out at night In the same house a 
cat hid its kittens, after one family hod been dcstruved, 
under the boards of a lead flat, so that, as they grew, it could 
not get them out, and directed our attention to them by 
running backwards and forwards. They were released by 
tukmg up the boards 

From cals to birds seems a natural transition I have a 
curious instance, at this moment, of a pair of robins mis¬ 
taking their own importance. Last spring they built, und 
reared their family, in a hole in the wail of an old country 
mansion, which was being rebuilt under my supervision. 
The wall was inside the house, in the great hall, and the 
female sat on her nest, looking out at the workmen, amid 
all the noise and disturbance of building They disappeared 
in the summer, but now that the house is finished and 
occupied, the pair have returned, und flit about the same 
hall and the adjoining drawing-room, evidently under the 
impression that the house was built for them 

R I.ASGTOS Coie 

Chang* m the Colour of Moaa Agate. 

A fries n of mMR possesses a penholder the handle of 
which is made of moss agate Originally tb» lolour of the 
handle was bluish throughout, but recently the upper part 
of the handle has become very much lighter in colour and 
much more transparent. 

I thought perhaps some of your readers could tell me 
w hether It is usual for moss agates to undergo changes of 
this kind after having been cut and polished, and, if it is 
usual, to what agent or agents the iliange is ascribed 
W A \\ H1TTON 

Countv School, Bridgend, November 7 

The Origin of Lite. 

Mr Hookham Ingeniously nrgurs that experiments to 
evolve living put of non-living matter are inconclusive and 
must probably always fail because the sterilising ajfent 
used, which is commonly heat, “ eliminates not only life, 
but its potentiality at one stroke.” 

Most of us believe that the earth was at one time an in¬ 
candescent globe Neither life nor the potentiality of life 
could have existed in such circumstances. How would Mr. 
Hookham, on the theory of evolution, explain their first 
introduction ? Gkoi.ck.ist 

I Nature, I)*c«mbcr u, 1901, Lamer/, January i, 1898 
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ON THE OCCURRENCE OF WIDMANN* 
STATTEN'S FIGURES IN STEEL CASTINGS. 

S OME little time ago, during his Inspection of the 
metallurgical laboratories at the University 
College of Sheffield, Sir Norman Lockycr exhibited 
considerable interest in the fact then communicated 
to him that almost invariably small steel castings ex¬ 
hibited in the first stage of their manufacture the 
Widmannstatten figures, provided that the carbon was 
near the semi-saturation point of steel, namely, o 4s per 
cent. The authors communicated the following brief 
note in the hope that it would be interesting to 
mineralogists and astronomers. 

For many years an exhaustive research into the 
properties of steel castings has been proceeding at the 
Sheffield College This research necessarily involves 
a close investigation of the Influence of mass; hence 
^the weight of the experimental castings varies from 
about 38 lb. to 3 tons. In such heavy castings as those 
last named the Widmannstatten figures are seldom 
found, the slow cooling of the mass exerting an in¬ 
fluence similar to that of annealing, an operation 
which, ns will presently be seen, causes a change in 
structure so profound as almost always to destroy the 
figures. The authors therefore selected for purposes 
of demonstration research casting No, 541, weighing 
about 30 lb. The mean analysis of drillings from this 
metal, taken from a portion of the casting if inches in 
diameter, registered the following figures :— 


Csilxm 

.Silicon 

MsDRsneK 

Sulphur 

Phosphorus 

Aluminium 

Iron by diflereace 


The structure of the metal as cast is shown in the 
upper half-section of Fig. 1. As usual, it exhibits two 



PlO. 1.—K sss uich outing 941. Raducsd from micrograph. Magnified 
tt diameters. 


constituents, the magnification being too low lo reveal 
its third and fourth constituents, namely, the sulphides 
of manganese and iron also present in minute quanti¬ 
ties The dark etching constituent is pearlite 
(aiFe+Fe.C), its colour being due to the liberation 
during etching of an automatic stain composed of that 
dark, carbonaceous colouring matter upon which the 
well-knowm carbon colour test depends. The pale con- 
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stltuent is, of course, ferrite, in thia ewe nearlyJW* 
iron, and has obviously assumed that crystalline struo- 
ture characteristic of the Widmannstatten figures. 
The lower half-section of Fig. 1 delineates the struo. 
ture of the metal after the operation of annealing. 
The two stages of annealing were carried out as 
follows :—first, the steel, protected so far as possible 
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from the air, was maintained for about seventy hours 
at a temperature of about 950° C.; secondly. It was 
allowed to cool very slowly, occupying, perhaps, 
another seventy hours in falling to a temperature at 
which it could be comfortably handled. The result 
was a total re-arrangement of the pattern presented by 
the ferrite and pearlite, and a consequent elimination 
of the figures. This change in structure was accom¬ 
panied by a profound change also in the mechanical 
properties of the steel. 

Fig. 3 reproduces, before and after annealing, bend¬ 
ing tests made on bars 10 inches long and J inch in 
diameter. The metal as cast snapped sharply after 
bending through an angle of 43° over a radius of 
I inch. The annealed steel bent through an angle of 
180 0 without exhibiting any signs of fracture. At the 
request of Prof. Lewis, of Cambridge University, the 
authors have submitted to him duplicate sections of 
the steels figured in this paper. Prof. Lewis considers 
that an interesting point raised is as to whether the 
occurrence of the Widmannstatten figures in pieces of 
metallic iron dug out of the earth necessarily proves 
them to be of meteoric origin. 

The authors have to thank their colleague Mr. J. H. 
Wreaks, demonstrator of metallography at the Sheffield 
College, for his patient and precise reproduction of the 
structures figured in this note. J. O. Arnold. 

A. McWiluam. 


FORESTRY IN THE UNITED STATES. 

A MONG the professional papers of the United 
States Geological Survey we have already noticed 
the first six reports dealing with the various forest 
reserves in the States of Oregon, Washington, and 
California. The two latest reports, Nos. 7 and 8, now 
to hand, deal with the fprest conditions in the San 
Francisco Mountains Forest Reserve and the Black 
Mesa Forest Reserve in the State of Arizona. The 
former report is by John B. Leiberg, Theodore F. 
Rickson, and Arthur Dodwell, with an introduction 
by F. G. Plummer; while the latter report was pre¬ 
pared by F, G. Plummer from notes by Theodore F. 
Rickson and Arthur Dodwell. Both forest reserves 
were first created by proclamation of President 
M’Kinley, dated August 17, 1898. The region In 
which the San Francisco Mountains Forest Reserve 
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U situated forate a kind of plateau, traveraed by 
numerous deep canons and dotted by several hundred | 



Fig. f.-Mre Sen on Yellow 11m 

volcanic cones, which vary in height from loo feet to 
1000 feet. The soil is various, but gravelly loam is 
the prevailing type On the 
slopes of the volcanic cones and 
ridges in their neighbourhood 
sooriaceous soils prevail. 1 he 
water-retaining capacity of the 
latter class of soil is not vert 
great. The loamy soils are best 
adapted for forest growth. As 
regards drainage, the visible run 
of permanent surface flow- is 
small. Most of the precipitation 
sinks either within the reserve or 
in the desert or semi-desert tracks 
which border it. 

Electric storms do considerable 
damage to the standing crop in 
the reserves, and it is estimated 
that in some places as many n* 

5 per cent, of the trees have been 
struck and killed by lightning. 

There are twelve coniferous 
species in the reserve, ..hut the 
yellow pine predominates, pro¬ 
ducing more than 99 per cent, of 
the merchantable timber, and 
forming 90 per cent, of the total 
forftst. About the same number 
of broad-leaved species occur, but 
a complete list of them is not 
available. All over the reserve the stands of yellow 
pine do not cany an average crop of more than 40 per 
dent, -of the timber they are capable of producing. 
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This unsatisfactory condition is attributable to the 
numerous fires which have occurred in this region 
within the Inst 200 years. In addition to the destruc¬ 
tion caused by fire, careless cutting and grazing have 
done much damage in the reserve 

The reproductive capacity of the yellow pine in the 
reserve is extremely smnll—there being a great deficit 
in seedling and sapling growth. There has apparently 
been a complete ccss.il ion of reproduction over large 
areas during the past twenty or twenty-five years. 
This low reproductive capacity is attributed to various 
causes—some depending on the operation of natural 
ngcncies, others on human intervention. The grazing 
value of the reserve was at one time very great. As 
the gramineous fieri of the region is a rich one, there 
was formerly a luxuriant growth of grass, but owing 
to the persistent and excessive pasturing, especially 
by sheep, the turf-forming grasses were reduced in 
size and vegetative activity, which led to various 
changes In the character of the subsequent vegetation. 
What was formerly pasture land Is now covered by 
exuberant growths of various low desert shrubs and 
herbaceous Composite, particularly species of sun¬ 
flowers. 

The agricultural value of the region is not great, 
there being only some 251x1 acres under the plough, 
and these occur in the now dry beds of what were 
formerly Stone-man and Mormon lakes, or at the foot 
of ridges where local areas of seepage exist The crops 
consist of oats, wheat, and potatoes There is no fruit 
culture in this region. This reserve, like the others, 
is subdivided into townships and ranges, the detailed 
descriptions of which are included in thp report. At 
the end wo have a very useful summary, showing In 
tabular form a classification of lands in the reserve by 
townships. Thd maps and photographic illustrations 
are of the same high standard as those which 
accompany the other reports of this series. 

The Black Mesa Forest Reserve comprises an area 
of 2786 square miles, made up as follows 

Square mile*. | Square all 

Timbered arc* ... 2248-5 Burned area 5 5 

Woodland 391 Logged area 1 o 

Timberleu area 140 | 



A very striking feature of the report is rite de¬ 
crease in the water supply due to successive seasons 
of drought, which have practically destroyed the value 
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of the grazing and agricultural areas in the reserve. 
Three years ago the wheat crop yielded 5000 bushels. 
The following: year it fell to 3500 bushels, and last 
season the yield was only 800 bushels. A cattle rancho 
in the range, which used to graze more than 100,000 
head, will now support not more than 9000 head. As 
a remedy it is suggested to adopt stringent rules, 
regulating the number of stock and the areas on which 
they shall be grazed on each permit. Very little 
lumbering has been carried out within the reserve, 
which is apparently due to the difficulties and expense 
of transport. The timber species, coniferous and 
broad-leaved, number fifteen, the yellow pine being the 
principal timber tree. It is distributed uniformly 
throughout the extent of the reserve In some ranges 
it forms a pure forest. Its average height is 125 feet, 
with 24 feet of clear trunk with a diameter of 18 inches 
at breast height. It varies in age from 125 to 150 

The Engelmann's spruce occupies the moister areas 
above an altitude of 5000 feet. It averages 70 feet in 
height and 10 inches in diumeter Its age varies from 
50 to 75 years. Its growth is extremely rapid, but the 
tree is usually clothed with branches to the ground. 
A variety of the Engelmann’s spruce, Picca engel- 
manntt, var. Franctscana, known ns the Arizona 
spruce, gives much better results, averaging 100 feet 
in height with 20 feet of clear trunk and n diameter 
of 18 inches. Red fir, white fir, western white pine, 
alligator juniper, and Arizona cypress also occur 
within the area. The deciduous trees are confined to 
the borders of streams and marshy areas. The repro¬ 
ductive capacity of the various species is exceptionally 
good, especially where the young growth is afforded 
shelter by the larger trees. The underbrush through¬ 
out the areas in which the yellow pine predominates 
is very small, and consequently this region has not 
suffered much injury from forest fires The report also 
embodies detailed descriptions of the various sub¬ 
divisions of the range, together with carefully prepared 
maps and beautiful photographic plates. Of the latter 
we have reproduced two as un example of the interest¬ 
ing way in which these papers are illustrated. 


TECHNICAL EDUCATION IN LONDON.' 
'T’HE last report of the Technical Education Board 
A of the London County Council, dealing with the 
year 1903-4, directs special attention to the progress 
made in the provision of technical, secondary, and 
higher education in London during the past eleven 
years. Under the recent Education Act (London), 
1903, the administration of the whole of the education 
of London passed into the hands of the new Education 
Committee, and the Technical Education Board ceased 
to exist. The present report is consequently opportune, 
and serves to record the great services which have been 
rendered to education in Ixindon by the late Board. 

The most striking features of the report are the 
evidences provided of the increase and rapid develop¬ 
ment of polytechnic institutions, the establishment and 
success of London County Council schools and 
ti-chnlcal institutes, and the improvement in the equip¬ 
ment and staffing of secondary schools. The extent of 
the advances made can be estimated satisfactorily by 
comparing the number of educational institutions pro¬ 
viding good scientific and technical education at the 
time of the supersession of the Technical Board with 
the number in existence in 1893, when Mr. Llewellyn 
Smith reported on the provision made for technical 

1 “Annul Report ot tbo Tochnlcnl Education Board of tbo London 
Canty Council, 1903-1904" (WauniaMor P S Kin* and Son, 1904.) 
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instruction at that time. To take the ease of the labor¬ 
atory accommodation for the teaching of chemistry. 
In 1893 there appear to have,been about fourteen 
chemical laboratories in London open in the evening' 
for instruction; since that time well equipped depart¬ 
ments for teaching practical chemistry have been 
opened in eleven new polytechnic institutions. The- 
total volume of instruction in evening classes in 
chemistry in 1893 was only about 38,000 student-hour* 
per session, and in polytechnics under 15,000 student- 
hours. In 1893, a >ter omitting the attendances of 
students who did not attend for more than twenty 
hours during the session, the amount of time dev oted 
to evening work in theoretical and practical chemistry 
amounted to 64,554 student-hours in the polytechnic* 
alone. 

The result obtained by comparing the advance made 
in the teaching of electricity and electrical technology 
is just as striking as in the case of chemistry. In 1893 
there were five electrical laboratories open for evening 
instruction, while in 1903 there were twenty-three in¬ 
stitutions giving evening instruction in electricity or 
electrical technology, or both In praetjeal electrical 
engineering there were only four centres in 1893 avail¬ 
able for evening instruction, and only one applied for 
aid from the Board, and at this institution there were 
thirty-eight students. During the session 1902-3 there- 
were, in polytechnics aided by the Board, a large and 
increasing number of students for electrical engineer¬ 
ing, and the volume of instruction, omitting student* 
who attended for less than twenty hours during the 
session, amounted to 43,909 student-hours. In addition 
to these, n large number attended classes in electricity 
and magnetism in the physics departments of the 
institutions The volume of instruction here reached 
32,872 student-hours. 

Ten years ago there was scarcely any provision in 
London for pure technological teaching. From the list 
of evening classes for 1903 it appears that technological 
instruction is now available in a great variety of sub¬ 
jects, of which the most important arebricklaying 
and brick-cutting in twelve institutions, cabinet¬ 
making in nine, carpentry and joinery in twenty, furni¬ 
ture design in nine, masonry in nine, metal-plate work 
in eight, painting and decorating in twelve, photo¬ 
process work in four, plastering in nine, plumbing In 
fifteen, printing in four, smithing in six, tailor*' 
cutting in seven, and upholstery in six. This rapid 
increase in the number of polytechnics and technical 
institutes in which adequate provision is made for 
practical instruction in trade subjects has had a re¬ 
markable effect in producing an interest in the scientific 
principles underlying the various trades concerned. 
As an example, the report quotes the case of the 
Northampton Institute in Clerkenwell, in which district 
there is a very large number of special trades. In 
order to meet the demands of the neighbourhood, 
classes were started in subjects in which no organised 
technical instruction had previously been given in 
London. Some of these have been remarkably 
successful, and in several cases it has been found 
necessary to increase the number of evenings of 
instruction in order to provide for the large number of 
students in attendance. 

There has been also, sajs the report, a natural 
tendency during the past few years for sporadic 
classes in trade subjects to disappear in consequence 
of the increasing popularity of tnc polytechnics and 
larger technical institutes, in which are found 
thoroughly well equipped laboratories and workshops. 
The number of distinct trades in which practical in¬ 
struction is provided, and also the number of centres 
where such courses of instruction can be obtained, 
have more than doubled during the past nine years. 
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and the number of apprentices and young workmen 
attending them has increased four-fold 

The great success which the rapid growth of poly¬ 
technics in different parts of I ondon, since the form¬ 
ation of die Technical Education Board in 1893, has 
had in the development of evening instruction has 
not, the report points out, been achieved at the expense 
of other institutions, it represents a new growth not 
the transference of instruction from old to new institu¬ 
tions Many changes have taken place in the older 
polytechnics to bring them more into touch with 
modern requirements, and this has been accompanied 
in nearly every case by an increase in the volume of 
instruction Statistics have been compiled, with re¬ 
gard to the attendances which hate been made from 
1893 for a period extending over eight years It has 
been impossible to give particulars with regard to all 
the 4000 classes in the numerous subjects of instruction 
aided by the London C ounty Council, but mechanical 
engineering electrical engineering carpentry and 
joinery, plumbing, other bunding trade classes expen 
mental physics chemistry and mathematics have been 
selected The total volume of instruction in these sub¬ 
jects taken together shows an increase from 118,732 
student-hours in 1893 to 45a 363 student hours for 
1900-1 Since then the number of artisan students 
has been mi reading steadily Hie increase in the 
amount of work dont by the students spe iking 
generally, appears to have been even greater than the 
growth in numbers A growing proportion of the 
students are now it is satisfactory to find taking 
advantage of the system itic courses which have been 
arranged involving attendance on several evenings a 
week, and it is not surprising to find the Board re¬ 
cording its belief that the educational value of the 
work done m polytechnics especially as regards the 
young mechanic has been in this way greatly 
increased 

As has been frequently pointed out it w is from the 
first the policy of the Board to avail itself of the oppor¬ 
tunity of aiding the supply of technical instruction 
rather than of creating a direct supply wherever public 
institutions have existed capable of responding to the 
Board’s aid by such developments of efficient technical 
instruction as might be expected to meet the require 
ments of the district It has been necessary however 
to provide two classes of institution for the conduct of 
which th( London (. ountv Council is wholly rc 
sponsible vi/ — 

(a) Institutions which provide instruction of such a 
highly specialised character th it it is necessary 
for them to draw their students from the whole of 
London, for it has been impossible for any institution 
with the ordinary sources of income to provide the 
equipment and the highly specialised teachers 
necessary 

(b) Local institutions, providing instruction of a more 
ordinary character in districts in which no public in¬ 
stitutions under a rt sponsible governing body existed 
which could be utilised for the Council s requirements 

There are many other subjects of interest included 
in the report and some of them have already been dealt 
with from time to time m these columns It must 
suffice here by way of conclusion to mention briefly 
the work the Board has accomplished in aiding and 
extending satisfactory instruction m science in the 
public secondary schools of I-ondon Seventeen 

chemical laboratories have been equipped in new build¬ 
ings generally in wings added to existing school 
premises and three rooms used for class purposes have 
been converted into chemical laboratories Four large 
rooms have been fitted up for practical work in physics 
and chemistry Sixteen physical laboratories have 
been equipped in new buildings, and ten large cl iss- 
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rooms have been adapted for practn tl work in physics, 
in addition to the four mentioned ibove in which 
prictical work in chemistry is also earned on Thus 
fifty laboratones have been equipped in secondary 
schools for boys with bench accommodation for more 
than 1200 pupils working simultaneously or for 6000 
pupils working one day a week Twenty-five science 
lecture-rooms hive been provided sixteen of these 
being spcciilly constructed for the purpose in new 
buildings A large number of additional science 
masters hive been appointed is a result of the Board’s 
m untenanct grants In secondary schools for girls 
laboratories hive in some e ises been provided for 
prutical work in physics chemistry and botany and 
some of those in existence h ivc been equipped suitably 
io meet modern requirements ATS 


NOTES 

Tin. list of appointments on the ouasion of His Majesty s 
birthday includes the following honours tonferred upon men 
of science Mr ft H M Christie ( B FRS has 
been promoted u the rank of Knight C mini inder of the 
Order of the Bath (K ( 11 Civil Division) Dr J W 
Sw in T R S has received the honour of Knighthood 
the Hon C \ Parsons IKS has been appointed a 
Companion of the Order of the Bath ((B) Mr Francis 
Watts Director of \gnculture in the Island of Antigua and 
analytical ind igncultural chemist for the colony of the 
Leeward Islands has been made a Compinion of the Order 
of Saint Michael and Saint t.eorge (( M (> ) 

run council of the Royal Society has made the following 
award of medals for this year —The Copley medal to Sir 
William Crookes IRS for h s long continued researches 
in spectroscopic chemistry on electrical and mechanical 
phennmen 1 in highly rarefied gases on radioactive phrno 
mcna and rlher subjects ihe Rumford med il to Prof 
Frnest Ruth# rtord IRS for his rt searches on radio 
activity pirtirularly for his discovery of the existence and 
properties of the gvseous emanations from radic active 
bodies A Royal medal to ( olonel David Bruce R A M ( 

F R S for his researches in the pathology of Malta fever 
nagana and sleeping sickness and especially for his dis 
covenes as regards the exait causes tf these diseases A 
Royal medal to Prof William Burnside F RS for his 
researches in mathematics particul irly in the theory of 
gioups Ihe DBvy medal to Prof William Henry Perkin 
jun IRS for his discoveries in organic chemistry Ihe 
Darwin medal to Mr Willi im Bateson IRS for his 
contribution to the theory of c rganu tyrlution by his re 
searches on variation and heredity The Sylvester medd 
to Prof Georg Cantor for his researches in the theories of 
aggregates and of sets of points tf the arithmetic con 
tinuum of transhnite numbers and 1 ouriei s series I he 
Hughes medal to Dr Joseph Wilson Sw in for his invention 
of the electric incandescent la up and various tmprrvrincnls 
in practical applications of electric ty 

The following is a list A fellows who have been rrcom 
mended by the president and council of the Royal Society 
for election into the council for the year 1905 at the 
anniversary meeting to be held on November 30 —president 
Sir William Huggins KC B OM treasuier Mr A B 
Kempe secretaries Trof J I armor Sir Archibald Geikie 
foreign secretary Mr F Dtrwin Other members of the 
council —Dr Shelford Bidwell Mr 0» A Boulenger 
Colonel D Bruce R A M C Mr F W Dvaon Prof Percy 
F Trankland Prof T Cotih Dr E W Hobson Prof 
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J N Langley Mr J E Marr Sir William D Niven 
K C B, Prof W H Perkm jun Prof J Perry Mr A 
Sedgwick, Dr W N Shaw Prof W A Tilden Rear 
Admiral Sir William Wharton KCB 
Ws annnumr with deep regret that Dr Frank McClean 
P R S died at Brussels on luesday morning in his sixty 
seventh year 

Mr Jamss Cosmo Mklvim has presented his general 
herbarium to the Manchester Museum of the Victoria Uni 
verslty The herbarium has taken nearly forty years to 
collect and it was formally opened in its new quarters by 
Sir W T 1 hiselton Dyer K C M G on October 31 
Thi portraits of Prof Osborne Reynolds and Prof A S 
Wilkins by the Hon John Collier will be formally presented 
to the Victoria University of Manchester on Friday 
November 18 Dr A W Ward the master of Peterhouse 
Cambridge formerly principal of the Owens College and 
Vice Chancellor of the Victoria University will make the 
presentation on behalf of the subscribers 

A Christmas course of lectures adapted to a juvenile 
auditory will be delivered by Mr Henry Cunynghame 
C B at the Royal Institution on Ancient and Modern 
Methods of Measuring 1 ime ’ 

An inaugural dinner of Royal School of Mines men rest 
dent in South Africa was held at Johannesburg on Saturday 
October 8 The chair was taken by Mr A R Sawyer 
president of the Geological Society of South Africa and 
many old students of the school were present 
Thi Timet correspondent at Tokio reports that a serious 
earthquake occurred in Formosa at 4 30 a m on Sunday, 
November 6 The centre of the disturbance was at Km yih 
where 150 houses were overthrown and 33 damaged 78 
persons killed and 23 injured 

I hb deaths are announced of ) orstmrister Schering 
formerly professor of mathematics and geodesy in the School 
of forestry at Munich Clemens Alexander Winkler pro 
fessor at Freiberg and Dr Francesco Chiz/om jr lessor 
of geometry at Modena 

1 he Society of Arts will commence its fourth half wntury 
on November 16 when Sir William Abney as chaim an of 
the society s council, will open the 151st session with in 
address lhe subjects on which papers will be read at the 
meetings before Christmas include British trade camU 
the St I outs Exhibition patent law Burma and street 
architecture 1 here will also be a course of let tures on wind 
instruments with musical illustrations 

Tiir Timet correspondent at Copenhagen annnumw that 
Mr Mylius Eriihsen s expedition 11 turned there from 
Greenland on November 6 having been absent two years 
and 1 half Mr Mylius Enchsen was accompanied by Mr 
Knud Rasmusaeh and Count Harold de Moltke a well 
known painter The expedition travelled along the west 
coast and drove round Melville Bay on sledges During 
the whole time the explorers lived with the n itives learning 
their language and studying their 111 mneis and customs cf 
life 

It was decided early laat year soon after the death of 
Mr F C Penrose to commemorate his work in Athens by 
building on to the Students Hostel of the British School 
In Athens a library to bear hts name Mr Penrose was the 
first duector of the school in Athens and was called on 
more than once by the Athenian authorities to advise as to 
the preservation of the Parthenon lhe total cost of the 
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building and fittings will be about 1150I, and ao far 400L 
has been received in subscriptions toward this object Tbe 
school can if necexsary afford out of Its own resources the 
sum of 600! but no more so It seems that at laaat 150! 
should be raised by subscription if the building is to be 
opened free of debt during the archaeological congress In 
Athens next spring The committee will have it ta to be 
hoped no difficulty in se uring this further sum of money 
Subscriptions may be sent to Mr George Macmillan St 
Martin s Street London or may be paid into the arcount 
of the Penrose Memorial Fund at the London and County 
Banking C ompunv I td Henrietta Street Covent Garden, 
WL 

Mr J r lstcher Moulton F R S gave an address on 
the ‘ Trend of Invention in Chemical Industry " before the 
Society of Chemical Industry on Monday In the course of 
his remarks he said that there are two departments of great 
interest at the moment from the inventive development they 
are manifesting in their products The first is that of 
pharmaceutical products Physiologists are beginning to 
associate specific effects on the human organism with 
specific chemical groups These groujis appear in count* 
less combinations and their effect may be masked or 
hindered by the setting in which they are placed It may 
thus be that ininy of the forms in which these effective 
groups have up to now been administered have influenced 
and distorted then mrmul action and a line of genuine 
research and invenlion is now being pressed forward seek* 
mg practical solutions (f the problem of the best way to 
use these operative groups lhe second department concerns 
food stuffs A vast waste of nutritious matter is going on 
all round us A substantial part of the ability now devoted 
to the practical solution of difficult chemical questions in 
existing industries tould be usefully applied to the pro 
servation of food stuffs l hi mam trend of invention 
in chemical industry is rendering certain and com¬ 
plete in their action process s h 1 merly unmanageable or 
unprofitable by lesson of the uncertainty of the reactions 
that actually and lo ally took place The realisation of the 
necessity c 1 uniformity of conditions in order to obtain full 
yield m imfests itself not only in the efforts to improve old 
processes but also in the choice of new ones that process 
is a good om which permits the necessary conditions to be 
secured at every point and at every moment 

A List of ewards to exhibitors from Great Britain and 
Ireland at the bt I ouis International Fxhibition has been 
received from the secretary of the Royal Commission 
appointed for thi exhibition The number of grand prizes 
gained by Great Britain is 121 while 338 gold medals, 16a 
silver medals and 132 bronze medals have been awarded 
lo British exhibitors making a total of 653 It is therefore 
only possible here to mention a few of the awards to men 
of science and scientific bodies Among these awards are 
the following - Department of Liberal Arts photography, 
grand prize Sir W de W Abney, KCB F R S , the 
Royal Observatory Greenwich, the Royal Photographic 
Society the Solar Physics Observatory and Sir Benjamin 
Stone gold medal the Geological Photographs Comimttea 
of the British Association the Cretan Exploration Fund, 
and the Suivey of India Maps and apparatus for geography, 
grand prize Board of Agriculture and Fisheries, Ordnance 
Survey of Great Britain and Ireland, Royal Geographical 
Society Admiralty (Hydrographical Department), the 
Survey of India Palestine Exploration Fund Chemical 
and pharmaceutical arts grand prise, low temperature re¬ 
search exhibit of the British Royal Commieelon, Sir 
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WflUam R»ra»y, K.C.B., F.R.S.; gold medal, Dr. Ludwig 
Mond, F.R.S .; the Owens College; Royal College of 
Sdeaoe, London. Awards to collaborators, gold medal, 
James Dewar, F.R.S. (low temperature research 
«hlblt) ; Mr. T. Wilton, and Dr. A. R. Garrick, Various 
applications of electricity awards to collaborators, grand 
priae, Lord Kelvin (for important Contributions to electrical 
engineering); gold medal, Prof. Hugh Langbourne 
Callender, F.R.S., Mr. W. du Bois Duddell. Theory of 
agriculture: grand prise, the Rothamsted Experimental 
Station (Lawes Agricultural Trust), gold medal, Board of 
Agriculture and Fisheries; Royal Agricultural Society. 
Department of Horticulture ■ appliances and methods of 
P°°»togy. grand prise, Board of Agriculture and Fisheries ; 
Royal Horticultural Society ; the British Royal Commission , 
gold medal, Dr Henry Department of Forestry appll- 
•aces and processes used ;n forestry, gold medal, Forest 
Department, India; silver medal, the Royal Scottish Arbori- 
cultural Society. Department of Mines and Metallurgy ores 
and minerals, grand prize, Home Office (Mining Depart¬ 
ment) ; Department of Agriculture and Technical Instruction 
for Ireland. Geological maps and plans of mines, grand 
prize, Geological Survey of India. Mining literature, grand 
prize, the Iron and Steel Institute; the Geological Survey 
of India; gold medal, the Institution of Mining Engineers. 
Fishing equipment and products . grand prize, Marine Bio¬ 
logical Association of the United Kingdom, for an exhibit 
prepared at their Plymouth laboratory illustrating the life- 
history and the food of fishes, and a gold medal for publi- 
cations. Department of Anthropology ethnography, grand 
prize, Cretan Exploration Fund; Egypt Exploration Fund; 
Palestine Exploration Fund 


A conference on the teaching of hygiene and temperance 
in relation to physical deterioration was held at Caxton Hall, 
Westminster, on November a, under the auspices of the 
National Temperance League, Sir John Gorst presiding. 
The various speakers dealt with the evils of intemperance, 

Briti^M^ 0 " I*!* direCted *° thC Pet “' 0n P re P ared hv the 

British Medical Allocation in which the med.cal profession 
“h ...u the te * chin K of th « elements of the laws of health 
snould be made compulsory in the elementary schools. 

A !? eric * n . A “ oclalion ha » Passed a resolution in 
tavour of establishing In the Department of Justice. 

“ laboratory for the study of the criminal, 
^ In the B “reau of Education, 
aahlngton, Mr. MacDonald has for some years been carry- 
mflnlv WOrk 0f *!* klnd under m “y difficulties, and it tt 

g to hi. Initiative that the foregoing resolution 

W, * h ‘ h f revi * W on “ C "c*r Research” 
Herbert H lit**' u‘ *?. ’ *" Amer,can correspondent, Mr. 
” H ""? i,,on * h " directed our attention to the reported 
occurmice of a tumour In an oyster The origin.I paper 

D y z l iS::\ Ac ' d - Nat SdencM - ^ 

iTrt. ’ T 7 ’ S' S ’ records that the tumour was growiwr 
“ C0Mi *‘ ed of a * veo 'i containing 
Wooded f lvmnlf T “! ed u^ ,1, re * emblin ff the colourless 
r h feU J 0f °y* te r- The opinion is ex- 
pm^tlmt the growth was of me«riermal origin, and prob- 

*•, no * e on “rt-typhold vaccination which 
colura i n » l*** week (p. I4 ), it may be of 


-- ,J a ttfttittlcal Inquiry on tne 

eh. Rw»! > r : J :0 J ,tri . bU t t<;d hj Prof - KarI B®*rson, F.R.S , to 
the British Mtdual Journal (November 5, p. ta 43 ). Prof. 
Pearson analyses mathematically certain statistics submitted 
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to him by Lleut.-Colonel Simpson, R A M C , and concludes 
that while most of the correlations both for Immunity and 
recovery are distinctly sensible, having regard to their prob¬ 
able errors, yet they are so irregular that little reliance can 
be placed upon them as representing any definite uniform 
effect He considers that the data suggest that a more 
effective method of inoculation must be found before it should 
become a routine practice in the Army. 

At a special meeting of the Charity Organisation Society 
on October 31, Dr. Orme Dudficld, medical officer of health 
for Kensington, contributed a paper on the need for sana¬ 
toria for persons suffering from consumption. He pointed 
out that more than one-tenth of the total mortality from all 
causes was due to tuberculous diseases, and that consump¬ 
tion accounted for nearly three-quarters of the tuberculous 
mortality. He suggested that the Metropolitan Asylums 
Board, which, on an order by the I-ocal Government Board, 
has the power to do so under the various Health Acts, 
should take the matter in hand and equip sanatoria, the 
present Gore Farm Asylum being u very suitable building 
and site With regard to the expense of such institutions, 
Dr Dudfield remarked that the loss caused to London by 
tuberculosis could not be less than 4) millions per annum, 
and he contended that the expense incurred would be amply 
recouped by the money saved to the community. On the 
motion of Sir W. Broadbent, it was resolved “ That it be 
referred to the Administrative Committee to consider Dr. 
f. Orme Dudfield's paper and the discussion upon it, and 
to report to the Council of the Chanty Organisation Society 
at some subsequent meeting.” 

During last week a demonstration was given at Strat¬ 
ford, in connection with the process Invented by Mr Powell 
for treating timber with a solution of sugar. The result 
is that all kinds of wood are made tougher, heavier, and 
more lasting, while the softer varieties become more useful 
and more ornamental when worked. Besides this It is 
possible to put fresh and unseasoned timber through the 
process without delay, and after treatment the 11 poweihsed ” 
wood is ready for immediate use, as there is no danger of 
its shrinking or warping The timber is placed in cages 
which are wheeled into a boiler, and after this has been 
closed, a solution of beet sugar is pumped in, though 
apparently an open tank can be utilised. The solution 
takes the place of the air in the timber, and is absorbed 
by the individual fibres, for microscopical examination falls 
to demonstrate the presence of sugar crystals between them. 

It is therefore difficult to remove the sugar, and wood blocks 
which have been treated are no longer porous, so that 
pavements made from them should be more sanitary 
than those in present use After being taken from the 
receiver the wood is dried in ovens by artificial heat, the 
temperature varying with the kind of wood When sub¬ 
jected to a breaking strain, " powellised ” timber recovers 
Itself to a greater extent than untreated wood, and is able, 
when broken, to support a greater weight without 
collapsing It is also claimed that timber so treated is not 
subject to ” dry rot,” and by the addition of some poison 
to the sugar it is hoped to moke it withstand the attacks 
of termites in tropical countries. 

According to the report of the Natural History Society 
of Northumberland, Durham, and Newcastle-upon-Tyne for 
1903-4, the “ museum talks " given once a month In winter 
by the curator have been continued. They were fairly welt 
attended, although most of the audience contented them¬ 
selves with listening to the discourse, only a few taking the 
opportunity of inspecting F 
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Sow excellent photograph* of rorquals “ s£>utipf ” I who will welcome a book of thl* kind, accompanied 


illustrate a paper on these cetaceans by Dr G M Allen 
in the September Issue of the American Naturalist. In 
height and volume the “ spout ” of all the species is much 
less than was supposed to be the case by the older observers, 
even that of the huge “ sulphur-bottom " averaging only 
about 14 feet in height, although it may occasionally reach 
10 feet In the same number Dr C R. Kastman has an 
article on fossil plumage, in which it is pointed out how 
extremely seldom are birds' feathers preserved in marine 
deposits, indeed, the only formations of this nuture from 
which they have been recorded appear to be the Solenhofen 
limestones, the Cretaceous of Kansas, and the Monte Bolca 
Eocene. 

The practice of planting trees and shrubs by stockmen 
around their ranch-houses is advocated in a Bulletin of the 
New Mexico Experimental Station, in which the author, 
Mr Ylooton, describes the native ornamental plants 
Poplars or cottonwood trees are recommended for shade, 
also the hack berry, and a maple known as box-elder The 
indigenous flora contains many climbers, including species 
of Iporhuea, Maurandia, and clematis, while for the gardens 
on the Mem native yuccas, the sotol, Dusylinon, and the 
ocotlllo are suitable 

The latest number of the West Indian Bulletin, vol v , 
No. a, contains an article on the cold storage of fruit, in 
which it is pointed out that previous to storage it la 
necessary to have the fruit cool before and while it is being 
packed. Reference is made to the installation of Hall’s 
system for cooling the fruit chambers on board Ihe West 
Indian Royal Mail Steamers Tagus and Trent. A review 
of the cacao industry Indicates that Trinidad and Grenada 
continue to show a satisfactory Increase In their exports, 
and Trinidad Stands fourth in the list of cacao-producing 
countries. 

Continuing the “ Materials for a Flora of ihe Malay 
Peninsula." Sir George King, F R.S , with the cooperation 
of Mr. J. S Gamble, K R S., ha* worked out in the latest 
part (No. 15) the unlovulate series of the Rubiareee This 
coincides with the subdivision t'offeoidem adopted by 
Schumann in Engler’s “ Pflanxenfamillen ” The authors 
retain Cephtclis as a generic name, and include under 
Webera only a portion of the genus as understood by Hooker 
In the " Flora of British India ” 1 he most important 

genera are Ixora and Lasianthus, lor the latter of which 
no fewer than twenty-five new species are given No species 
of the Indo-Malayan genus Myrmecodia is recorded, and 
only one species of Hydnophy turn. 

W« have received from Messrs. J. R. Gregory and i'o , 
of Kelso Place, London, W , the prospectus and first part 
of the “ 'Iwentieth Century Atlas of Microscopical Petro¬ 
graphy " This elaborate work is intended to supply draw¬ 
ings, descriptions, and microscopic slides of typical rock* 
to its subscribers; while, for an additional guinea, chips of 
the same rocks, mounted by a smooth face on glass plates, 
are Issued to complete the materials for study. There are 
many good points about the idea, and we do not know why 
so capable a draughtsman as the author should veil his 
identity under the not very attractive title of " a senior 
medallist and first-class honoursman in Natural Science of 
the University of Edinburgh." The subject is not treated 
systematically, and we note that, while the plates ran be 
arranged In a portfolio according to the owner’s taste, the 
text is paged continuously, and cannot be cut up. There 
are many students, especially those forced to work alone, 
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is by the actual specimens that are described. 

I he Royal Society has published its second annual Issue' 
of that part of the " International Catalogue of Scientific 
Literature " dealing with meteorology, including terrestrial 
magnetism. Our readers generally will know that thiw 
catalogue is an outgrowth of the catalogue of scientific 
papers published by the Rdyal Society. This second issue- 
comprises mainly the literature of 190a, but includes some- 
works published in iqoi Not only the titles of papers, 
appearing in periodicals or as independent work* are given, 
but their subject-matter has been indexed The referee of 
this valuable contribution is Mr. T. D Bell (librarian of the- 
Meteorological Office), which, we consider, Is sufficient 
guarantee of the rare that has been taken in the preparation 
of the work We note that a very important addition has 
been made by including the contents of the Meteorologuche 
Zeitschnft for 190a as well as for 1901 which were omitted 
in the first issup But we also note some important 
omissions which will probably be remedied in a future issue, 
t g the valuable papers which appear in the V b Monthly 
IVeathcr Review. The Royal Society appears to receive 
notification of very few daily weather reports, as only those 
of four countries are included out of some twent\-five that 
are actually published 

Mb. John W Buttkbs, writing in the Edinburgh Mathe¬ 
matical Society's Proceedings, advocates a much more ex¬ 
tensive use of the principle of symmetry in leaching 
geometry, a proposal with which many mathematicians will 
no doubt agree. 

An amusing anecdote about Linnea borealis is told by 
M V. Brandicourt In Cosmos for October 1 This rare 
plant was reported lo have been discovered m 1810 by the 
Empress Josephine when on H visit 10 the Montanvert ut 
Chamounlx But it transpired later that the specimen* 
were planted there by a certain Bonjeau, who was 
pharmacist to ller Majesty, and the secret was let out by 
the man who planted them in u letter to her asking for help 
when he was incapacitated by an aciident. As M Brandi- 
rourt remarks, no one will ever again find Linnea borealis at 
the Montanvert or anywhere near—the Empress took them 


lx the Proceeding* of the Royal Society of Edinburgh, 
xxv., 4, Dr J. Erskine Murray describes a simple differenti¬ 
ating machine. In It the differential coefficient of a function 
the graph of which has been drawn is obtained by recording 
the slope of the tangent at each point, and to give this the 
machine is guided so that two near dots on a piece of 
celluloid shall nt each Instant lie along the curve, while 
a tracing point on a second sheet describes the required 
graph of the first derived function as thus obtained approxi¬ 
mately This method, rough as it sounds In description, 
is said to give valuable information in many statistical 
problems where existing methods would prove too laborious. 

Ws have received parts 1. to vii. of the Rendiconto of 
the Naples Academy (January to July), and in them notice 
obituary accounts of three members of the academy. Antonio 
dc Martini studied medicine at Naples and Paris. In 1839 
and 1840 he published with Salvatore Tommast two paper* 
on the organism of reptiles and one on the lamprey, and 
these were soon followed by many other papers. In 1847 he> 
was appointed professor of anatomy and physiology at th* 
veterinary college The new morphology emanating from; 

I Germany at that period attracted Martini’s attention, and 
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hr published a valuable work on embryology. About i860 
he was nominated professor of physiology, and two years 
later he was appointed to a newly founded chair of pathology 
He was also appointed consulting physician to Princess 
Margherita, mother of the present King. Throughout his 
career he worked hand In hand with his colleague Tommasi 
Gaetano Giorgio Gemtnellaro was born at Catania in 1833 
At the age of twenty he produced his first paper on certain 
volcanic minerals from Patagonia, and from then onwurds 
published papers almost continuously for fifty years lhe 
geological history of Sicily was almost made by him He 
was professor of geology and mineralogy at Palermo, a 
member of the Accademla del Lintel and of many other 
academies of different countries, one of the " Forty ” of 
the Italian Society of Science, a Senator, and Knight of the 
Order of Savoy. Prof. Giustlniano Nicolucci was born in 
the island of Llrl, and graduated in medicine at Naples in 
1843. Under Stefano dalle Chlaje he developed a taste for 
biological science, and in 184a published his first paper on 
the structure and functions of the human cerebral nerves 
During the political disturbances he left his country, and 
three years later returned to practise medicine The various 
tipes of humanity with which he tanie in contact in his 
profession attracted his attention to the study of anthro¬ 
pology, which he cohtinued to his last dav His researches 
dealt with both historic and prehistoric anthropology, his 
favourite theme being the prehistoric anthropology of Italy, 
and especially of southern Italy 

A nsw and revised edition of “ Object lessons in Elemen¬ 
tary Science,” by Mr Vincent T. Murrh6, has been published 
by Messrs. Macmillan and Co., Ltd , in two parts at as 
each. 

Til* “ London University Guide and University Corre¬ 
spondence College Calendar ” for 1905 contains in a con¬ 
venient form the kind of information required by a private 
student desirous of taking a degree at the University of 
London 

Mr. IIemmuxG's book entitled ” Billiards Mathematically 
Treated " has reached a second edition, which has just been 
published by Messrs Macmillan and Co., Ltd In 
appendix Hi of the new edition Mr. Hemming Institutes a 
comparison of strokes played through and fine, and of the 
margin of error in each case. 

Messrs Whittaker and Co. have published a third edition 
of “ The Optics of Photography and Photographic Lenses," 
by the late Mr. J Traill Taylor The short chapter on 
lenses of Jena glass which was included In the last issue 
of the book has been omitted, and, one on anastigmatic 
lenses, written by Mr P. F, Everitt, inserted in its place. 

An authorised translation, by Dr. M F.rnst, of the presi¬ 
dential address delivered by Mr. Balfour at the Cambridge 
meeting of the British Association has been published bv 
Herr J. M. Barth, Leipzig, under the title “ Unsere heutigr 
Weltanschauung.” Dr. Ernst has rendered the address 
Into fluent German, and has added a few short descriptive 
notes—mainly of a biographical character—which will be 
of interest to readers unfamiliar with the names of Newton, 
Cavendish, Stokes, Maxwell, Kelvin, Rayleigh, and other 
natural philosophers to which reference is made. In the 
first note, on the foundation and objects of the British 
Association, the list of sections should have Included the 
section of educational science. 

The “ Notes on Shooting, with Instructions Concerning 
the Use of Nitro-Powders,” written by “ An Expert,” and 
.published by Messrs. Curtis’s and Harvey, Ltd., has reached 
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! an qlghtn'edition This little volume of 83 pages has been 
completely re-written, and now contains a practical account 


of the results of recent researches 1 


sporting gunnerv 


The actions of guns and gunpowder are based on the laws 
! of physics add chemistry, and the results which have 
followed the application of the scientific method to the 
\ problems in connection with this branch of tci hnology have 
I been incorporated in the book lhe volume provides 
| evidence that manufacturers are romlng to realise that sub¬ 
stantial advantages in tiieir work follow an acquaintance 
] with rpsulls arrived at by the man of science The six 
chapters into which the book is divided deal with smokeless 
powders and the methods of testing them, with pntlerns on 
' the distribution of pellets on the target, with rartridge 
shooting, and aiming ut moving objects 

OUR ASTRONOMICAL COLUMN. 
Ari’VRATts for Measuring tiif Vflocitv of tiif Earth's 
Rotation —Prof A Koppl, of the Munich Inchmeal High 
School, has devised 1 new gvroscopir apparatus for meascir.. 
ing the angular velocity of the earth's rotation 

As shown in the acunnpanving figure, the apparatus con- 
sists of a large top earning at em h end of a horizontal 



iron wheel 50 cm (197 inches) in diameter and 
| 30 kilograms (Mel lb) in weight 1 his spindle is the axle 
of a small electro-motor which Is capable of turning the 
wheels 3400 revolutions per minute lhe whole framework 
is suspended by three fine, strong steel wires to the ceiling 
of the room in whli h the experiment is performed, and a 
cross piece immediately under the centre of the axle dips 
Into a bath of oil, thereby deadening the subsidiary inter- 
| fering oscillations lhe angle through which the whole 
! apparatus turns about its vertical axis is read off, on the 
two scales shown In the figure, to about the tenth of a 

^''perform the experiment the current is disconnected 
from the motor, and the latter run as a generator for a 
short period, when a reading of a voltmeter placed m circuit 
enables the angular velocity of the revolving wheels to be 
found. Knowing this, one deduces the moments of Inertia 
of the turning masses, und then by an equation which takes 
for its arguments the combined moment, the constant 
| angular velocity of the wheels, the torsion of the trifilar 
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suspension, Ac one may calculate from the observed read- | 
mss taken from the scales each minute of the quarter or 
half an hour that the wheels continue to revolve at a con 
stant rate the angular velocity of the earth s rotation i 

For this quantity Prof Fbppl has obtained a value within 1 
a per tent of that obtained from astronomical phenomena 
and hopes with the assistance of M O Schlick the maker 
of the apparatus to obtain a still more accordant value by 
further modifying and perfecting his device {Remit gtnirale j 
des Sciences No 19 October 15) 

lur PKauain Showkr — Mr A King sends an account ot I 
his observations of Persetd meteors during July and August 
Ihe observations were divided into two periods namely 1 
(1) July la to 18 inclusive at Sheffield (a) August 3 to 18 1 
inclusive at Leicester 

1 he total time spent in watching was twenty one hours 
Considerably more than 200 shooting stars were seen of 
which nearly 130 were Perseids 152 meteors were noted 
about 80 being Perseids The maximum of the shower j 
seems to have occurred on August 11 or in the daylight 
hours c f the morning of August ij By August 14 the 
strength of the shower had much decreased but on the 
following night there was a recrudescem o of Perse id ictivity 
for within the first fifteen minutes of a watch (r m ich 
to nh two beautiful Perseid fireballs both neirly equalling 
Jupiter in brilliant e appeared and altogether the hourly 
rate of Perseids Wds higher than on August 14 Mr King 
considers that the display was scan ely so sire ng as of late 
years but still was a fairly rich one Ihe f Mowing pc si 
tions were obtained —August 6 a 38 I +41J (10 meteors) 
August 11 a 44|, I +47! (35 meteors) August 12 
a 464 8 +57J (13 meteors) August 14 a 40J I +58J (7 
meteors) 

The movement of the radiant is thus well shown In 
conclusion Mr King says —' All the brilliant Perseids 
had pear shaped heads Of 47 Perseids the colours of which 
were recorded 31 were yellow a few of these having a 
greenish tinge The tints of the streaks usuallv eluded 

observation but the streak of a bright Perseid which 
appe ired on Viguat 13 was muddy 1 

In* Dumb bill Nebula—F rom a special study ol the , 
various forms of nebula? which he has photogrnphid with 
the Meudon reflector M Louis Rabourdin has irrivc I ct 
the conclusion that the dumbbell nebila in tv be correctly 
classified as elliptical and that the ring iiclula in lyre 
should also he placed in the same category 

On comparing a number of photograph!, of these two 
objects he found that they have the same elliptical f rra nnd 
that the stars enclosed in each are geneially speaking 
similarly arranged Consequently he believes them to be 
objects which started with the same primal form lut 
have arrived at different stages in the order of their 
evolution 

Several other well known objects are placed by him in 
the same class and he suggests that the nebulie generally 
may be of two general types only vis elliptical and spiral 
(Bulletin dt la Soctdti astronomiquc de trance October 

*903) 

Harvard Coilscb Obskrvaiory —In a small brochure 
published bv the Haivard College authorities (Ccmhridge 
M c«s iqo4) the cst tblishment growth and work of the 
college observatory is briefly recorded The various stations 
and the instruments located in each are named and de 
scribed and the work already performed the publications of 
the observatory and the officers employed are mentioned 
in chronological order Two reproductions of photographs 
show the stations at Cambridge and Arequipa respectively 

In a second similar publication Prof E C Pickering out 
Hnes the second part of his * Plan for the Endowment of 
Astronomical Research ” in which he suggests several 
methods of usefully spending the money he is seeking to 
raise for this purpose Among other things he discusses 
solar eclipse expeditions and states that the English method 
of organisation by means of a central permanent eclipse 
committer is one which might be ueefully copied in other 
countries where much money has been ‘ wasted ' by send¬ 
ing out a number of mutually Independent expeditions often 
in charge of Incompetent persons to attempt to obtain 
results which are but seldom adequately discussed or 
published 
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IRON AND STEEL INSTITUTE 
THE opening meeting of the Iron and Steel Inetitute wa» 
*■ held on October 24 in New York under the presidency 
of Mr Andrew ( amegie Addresses ot welcome were de¬ 
livered by the Mayor by Mr John Frit* chairman of the- 
reception committee and by Mr James Gayley president 
of the American Institute of Mining Engineers On behalf 
of the council Sir James Kitson presented to Mr Carnegie 
the Bessemer gold medal in recognition of his great services 
to the iron and steel industries of the world On October 26 
a selection of papers w s re id and discussed 

The first and most unpcrlunt read was that by Mr James- 
Gayliy (New York) on the application of dry air blast to 
the manufacture of irtn Ihe variable moisture in the- 
atmosphere h is long been recognised ds a barrier to further 
pi ogress in blast furnace practice Ihe problem of extract 
ing the moisture has been solved bv Mr Gayley b> the 
adoption of n frigeration by means of anhydrous ammonia 
\ plant was put in operation at the Isabella furnaces of 
the Carnegie Steel Company at Pittsburg on August 11 
and remarkable results have been obtained Prior to its 
adoption the furnace from August 1 to August 11 produced 
on an average tons of pig iron daily with a coke con¬ 
sumption of 2147 lb Using dry air blast from August JJ 
to Septembii i) the daily production of pig iron averaged 
447 tons w th a coke consumption of 1726 lb Similar 
advantages would doubtless bt effected in the Bessemer con¬ 
verter in the open hearth stul process in copper smelting, 
and in other processes where air in large quantities is used 

Ihe next pjper read wax n the influence of carbon and 
phosphorus on the strength of iron and steel by Mr H H 
Campbell of Sieelton Pennsylvania 

The paper by Mr C \ Bellamy Director of Public 
Works Lagos wis of gre t ethnological interest He de¬ 
scribed the pimtss of iron mtnufaclure in the hinterland of 
the British 1 In) of I igos within twenty days of 
I andon when the methods ai e the same as those 
pta t sed by the eirliest wirkers in the metal The 
smelting w rks are near 0>t the capital of the Yoruba 
c untry and it is only lecemly that they have been visited 
bj a white man for the first time \nalyses given by Mr 
I W Hnrlxrd in an appendix to the paper show that 
the met il is a pig ron partially decarl ur sed by an cxidising 
flux It is reitlv a puddled sliei low in sulphur and phos¬ 
phorus its pur tv a counting tor its good qualities 

Mr J M Gledh 11 read a paper describing the develop 
nunt ind rise of h gh speed tool steel Sinte the initiation 
i f high spi ed cutting at the Bethlehem Steel Works great 
developments have been m »de and results in cutting power* 
far beyond expectation have been attained An analysis of 
one of the lest qudities of iipd steels predured by Sir 
W G Armstn ng Whitworth and Co I td showed o 55 
per 1 ent of ( irbon 3 J per cent of chromium and 13 5 per 
cent of tungsten 

I he results of different an dvsts when operating on the 
same sample of iron or steel are far fr< m concordant and 
attempts have been made at vauous limes to nsestigate 
the causes of difference \ further attempt has n jw been 
made to ascertain the most trustworthy methods for the 
determination of carbon and phosphorus in steel by a com 
mittee consisting of Mr J i Stead F K S Baton H 
von Juptner (Austria) Mr A A Blair (Philadelphia) and 
Mr Gunnar Dillner (Stockholm) who presented an interim 
report covering fifty two printed pages 

A paper on acid open hearth manipulation was submitted 
by Mr A McWiIliam and Mr W II Hatfield (Sheffield) In 
which experimental results were recorded proving that at 
about the temperatures occurring m Siemens steel making 
practice the chemical composition of the slag particularly 
with regard to ite acidity is the factor which determines 
whether the percentage of silicon in the molten steel shall 
increase or decrease 

Mr E Demenge (Pans) submitted a paper on the 
utilisation of exhaust steam from engines acting inter- 
ralttently by means of regenerative steam accumulators and 
of low-pressure turbines of the Rateau type The nrocesa 
b*» been applied with conspicuous success at the Donets 
Steel Works in Russia at the Poensgen Steel Works at 
Dusseldorf and at several French collieries 

The meeting concluded with the customary votes of thankfe 
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<0 the reception committee, propoeed by Mr. E. Windsor ! 
Richard* and aeconded by the secretary, Mr. Bennett H. 
Brough. The meeting wa« attended by more than 300 
meipben, and an attractive programme of vieit* ti ' ' 
lurglcal work* in various part* of America a 


THE INTERNATIONAL ELECTRICAL 
CONGRESS AT ST. LOUIS. 

S INCE the article on the proceeding* of the International 
Electrical Congress at St. Louis appeared in our lr~— 
■of October *7, we have received the subjoined report to 
congress of the chamber of Government delegates referred 
<o on p. 639 ... 

It will be noticed that the resolutions ask for the appoint¬ 
ment by Governments of one international commission, at 
first of a temporary character, but which, it is hoped, may 
become permanent, to deal with olectrlc units. 


At the meeting on September ib the following resolutions 
were unanimously adopted :— 

“ That the delegates report the resolution of the chamber 
as to electrical units to their respective Governments, and 
that they be invited to communicate with Dr. S. W Stratton 
(Bureau of Standards, Washington, DC.) and Dr. R T. 
Glazebrook (National Physical Laboratory, Bushy House, 
Teddington, Middlesex, England) as to the results of their 
report, or as to other questions arising out of the resolution.” 

“ That the delegates report the resolution of the chamber 
as to the international standardisation to their respet tive 
technical societies, with the request that the societies take 
such action as they may deem best to give effect to the 
resolution, and that the delegates be requested to <0111- 
municate the result of such action to Colonel R. E B 
Crompton, Chelmsfoid, England, and to the president of 
the American Institute of Electrical Engineers, New York 
City.” 


Report of the Chamber of Delegatee 

At the meeting on September 13, after discussion in the 
-chamber, two subcommittees were appointed to deal with 
the questions of International electromagnetic units and of 
international standardisation respectively. 

At the meeting on September 15 the following report of 
the committee on international electromagnetic units was 
-accepted and unanimously adopted .— 

Committee on International Electromagnetic Unite 

The subcommittee appointed September 13 begs leave to 
suggest that the chamber of delegates should adopt the 
following report — 

It appears from papers laid before the International 
Electrical Congress and from the discussion that there are 
considerable discrepancies between the laws relating to 
-electric units, or their interpretations, in the various 
countries represented, which, in the opinion of the chamber, 
reoulre consideration with a view to securing practical 
uniformity. 

Other questions bearing on nomenclature and the deter- 
-mlnatlon of units and standards have also been raised, on 
which, in the opinion of the chamber, it is desirable to have 
international agreement. 

The chamber of delegates considers that these and similar 
questions could best be dealt with by an international com¬ 
mission representing the Governments concerned. Such a 
-commission might In the first initance be appointed by those 
countries In which legislation on electric units has been 
-adopted, and consist of (say) two members from each country 

Provision should be made for securing the adhesion of 
•other countries prepared to adopt the conclusions of the 
commission. 

The chamber of delegates approves such a plan, and re- 
•quests its members to bring this report before their respective 
•Governments 

It is hoped that if the recommendation of the chamber of 
•delegates be adopted by the Governments represented, the 
-commission may eventually become a permanent one, 

The following report was also received and unanimously 
adopted from the committee on international standard- 


The committee of the chamber of delegates on the 
standardisation of machinery begs to report as follows ■— 
That steps should be taken to secure the cooperation of 
the technical societies of the world by the appointment of 
a representative commission to consider the question of the 
-standardisation of the nomenclature and ratings of electrical 
apparatus and machinery. *' 

If the above recommendation meets the approval of the 
chamber of delegates, it Is suggested by your committee 
-that much of the work could be accomplished by corre¬ 
spondence In the first instance, and by the appointment of 
a general secretary to preserve the records and crystallise 
the points of disagreement, if any, which may arise between 
the methods in vogue in the different countries interested 
It is hoped that if the recommendation of the chamber of 
•delegates be adopted, the commission may eventually be- 
•come a permanent — 
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THE NATIONAL ANTARCTIC EXPEDITION. 
'T'HE narrative of the National Antarctic Expedition, re- 
4 lated by Captain Scott to an audience of about seven 
thousand people at the Albert Hall on Monday, was the first 
account of the work of the expedition given to the Royal 
Geographical Society since the Discovery returned home 
Captain Scott made a general stutement of the work of the 
expedition, referring particularly to the various sledging 
journeys—nine of which were made in the first season and 
six in the second season—for exploration to thp south, west, 
and east; but his remarks were 1 luefly of the nuture of 
descriptions of a magnificent collet lion of photographs of 
scenes and incidents in the areas visited These pictures 
themselves constitute a unique record of Antarctic conditions, 
and with the results of meteorological, magnetic, hydro- 
graphic, biological, and geological observations make the 
expedition most notable in the history of polar exploration. 
An exhibition of the photographs taken by Lieut Skelton, 
water colour sketches and toloured drawings by Dr K A. 
Wilson, and other objects of interest connected with the 
voyage of the Discovery, is now open at the Bruton Galleries, 
13 Bruton Street, Bond Street, W. 

At the end of the lecture the chairman, Sir Clement* 
Markham, K.C B., on behalf of the Royal Geographical 
Society, presented a gold medal to Captain Scott and silver 
medals to the officers and men 'I he gold medal of the 
Geographical Society of Philadelphia for 1904 was presented 
to Captain Scott by the United States Ambassador in the 
name of that society The medal bears on one side a 
medallion of Dr. Elisha Kane, their own discoverer, in whose 
honour the society was organised, and on the reverse this 
inscription —“ l'or eminent geographical research Per 
mare et terram. The Philadelphia Geographical Society- 
Incorporated 1803 Awarded to Captain Siott in the year 
1904/’ 

As the scientific work of the expedition will be described 
at subsequent meetings of the Roval Geographical Society, 
Captain Scott only made incidental reference to It, and 
added little to what has already appeared in these columns 
(vol Ixix , p. S43, April 7). The following brief sutnmai y 
of the lecture is, how<\rr, of interesi in showing some of 
the incidents and inquiries of the expedition 


The Antarctic area was divided into four quadrants, of 
which the Ross quadrant was allotted to the British ex¬ 
pedition. It was there that Sir James Ross in 1840 dis¬ 
covered the sea thut bore Ins name But Sir James Ross 
was in a sailing ship, and only saw things dimly and In 
the distance, file geographaal problem was therefore m 
brief to find out what lay to the east, to the west and 
to the south of what Ross hnd seen In addition to the 
geographical problem, there were many scientific ones con¬ 
nected with a region so little known The principal of 
these was magnetism, and the course taken by the Discovery 
was especially adapted for a magnetic survey. 

Accompanied by two other members of the expedition, 
Captain Scott left the ship for a southern journey earlv m 
November, 190a, and on December 19 arrived at a point in 
latitude 8o° 17', when they were obliged to retrace their 
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steps Finally, the party returned safety to the ship, and 
found that the Morning relief ship had arrived in MiMurdo 
Sound. Mr. Armitage made a journey to the westward with 
a large party After one or two failures he found a good 
route to the mam ice cap over the surface of n glacier of 
great length. He gradually rose in altitude until he arrived 
on the inland plateau at a height of 8900 feet, and was 
thus the first to penetrate into the interior of Victoria Land 

The expedition had hoped to accompany the Morning 
homp, and it was not until the end of February, 1003, that 
this was seen to be impossible, because of the condition of the 
he. lhey expected the Ice in the buy in which they lay 
to break up, but unfortunately it got so late thut there was 
only one thing for the Morning to do, and that was to return 
She got home with a good deal of difficulty, but the Dis¬ 
covery was funed to remain a second winter. 

Captain Scott next made a sledging expedition in 
a westerly direction, reaching his "furthest west’’ 
point on November 30, 1 903 'ihe party had reached the 
top of a mountain range some 7000 feet above the sea-level 
when a blizzard ianie on and prevented further movement 
for six days. The party then set out westward, rising 
another 1500 feet, and for another week udvanced over a 
huge plain that extended as fur as the eye could reach. The 


incessant wind from the west. The rarefied air, 
great effect in reducing staying power On this expedition 
they reached a verv interesting spot—that at which the 
compass pointed south instead of north They had reached 
for the first time the line of no variation lying between the 
South Foie and the south magnetic pole 

Bv the middle of December, 1903, .ill the sledging parties 
were ordered to be back, in order that an attempt ought be 
made to free the Duiovery from the Ice by sawing out a 
channel "I he attempt to clear a channel had to be 
alintftoned, But'on January is the Morning and the Terra 
Novi w*r«, sighted 1 hev brought word that unless the 
Dlscove/ty ' could be freed it must be abnndoned, and to 
rtfiviatrtKh hatjl necessitv blasting operations were under¬ 
taken. * Bu* bv the end of January the ue began to break 
up Of Its disaccord, and by the middle of Februarv there 
Was g>clear cjiiimiel fur thfc Discovery, which was then free 
tir^Srt dnMts Veturn voyrige 

MOUNT EVEREST. THE STORY OF 1 
. ’ , ’ ’ LONG CONTROVERSY. 

T*HE' $tlghe*e mountain In the world Is situated in a 
* ' country from which Europeans huve with few excep¬ 
tions been jealously excluded, and the recent visit to the 
capital of Nepal of an experienced British survevor, 
equipped with instruments and with full permission to use 
them, is an event of no small interest In the annals of 
Himalayan geography 1 It is clear from Captain Wood’s 
report that this event has been brought about by the personal 
intervention of I.ord Cur/on 

Surveyors hate penetrated the Himalayas east and west 
of Nepal into Sikkim and Kumuon, and hate from these 
points of view been enabled to observe a feev of the Nepalese 
peaks; but from flanking stations the ranges of mountains 
ure seen “end on,’’ and the nearer peaks shut out the 
more distant from view ’Ihe knowledge that we possess 
of the heights und positions of the peaks of the Nepalese 
Himalayas has consequently been obtained from observ¬ 
ations taken with theodolites at stations situated 111 the 
plains of Bengal and Oudh 

From maps of smull areas we are able to estimate that 
the number of peaks existing in Himalayan regions, in¬ 
cluding Kashmir and Bhutan, probably exceeds 40,000, and 
that of these more thun 10,000 are always clothed with 
snow Such estimates, rough os they arc, suffice to show 
that the problem which confronted the Indian Survey when 
it first undertook the determination of the positions and 
heights of the peaks of the Himalayas was not u simple one 

It is difficult now to discover how muny of the 10,000 
snow-peaks were known to the natives of India bv name 
before the British commenced their survey The number 

* Report on the Identification sod Normnclwun of HumWn FnH 
By 9#t. H Wood, R.F , with « prshco by CoJowl Con, C S I . R.E , 
Jsto Snr«T0r General of Indie. (PnUubed by Order of Colonel V a 
Longs, R.K , Surveyor General of India, 190c ) 
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so named was certainly small, and possibly less than fifty. 
Not only were the two highest mountain* of all witfKMt 
u nnme but many of the most conspicuous peaks through¬ 
out the whole length of the Himalayas were nameless. 
The few peaks thut serve us landmarks to travellers on 
frequented thoroughfare* huve probably alwuys had names, 
und the few that mark the sources of sacred rivers and 
indicate to weary pilgrims on distant pluins the position* 
of the shrines thnt are their goals have for ages been 
recognised by names 

It is questionable whether some of the Hindu names now 
attaching to peaks were not given in the first instance by 
British surveyors, in the earlier days of the survey names, 
were accepted from villagers more readily, perhaps, than 
would now be done Even the celebrated name of 
Dhawlngin, as attaihing to u particular peak, is not 
altogether free from suspicion. The story of the con¬ 
troversy over Mount Everest shows how easy it is to find 
native names that have no rxistencc in fact, and how hard 
it is to identify the precise peak even when a native name 
is current 

When 10,000 snow-peaks have to be fixed, and when but 
So of these have names, some system of classification has 
to be devised. I lie rase is analogous to that of the stars; 
a few of the brighter stars have names of their own. 
the remainder are classified by constellations, and 
are designated by letters or numbers. The snow-peak* 
of the Himalayas are classified by areas, and are designated 
by Roman numerals or by letters with numbers attached; 
thus the highest mountain In the world is known In the 
official records as Peak XV, and the second highest is 
recorded ns Peak K„ both having been nameless at the 
time of their discovery 

The height of Peak XV, now better known as Mount 
Everest, is 29,00a feet, und that of K, is 28.250 feet. 
Sixty year* ago Dhnwlagiri, in Nepal, was considered the 
highest mountain in the world; Dhawlagiri is 26,795 feet 
high, and has since been found to be surpassed in height 
by six Himalayan peaks, of these K, is in Kashmir, and 
the other five, Everest (20,002), Kangchenj'unga I (28,146). 
Kangchenjunga II (27,803), Mukalu (27,790), and Peak 
1,, (27,000) are m or near Nepal 

The Discovery of Mount Everest 1 —In 1848 trigono¬ 
metrical surveyors commenced to build a line of survey 
stations along the plains of Oudh and Bengal from west to 
east, and to determine the positions of these stations 10 
latitude and longitude by means of triungles observed with 
large theodolites Sir George Everest had intended 
originally to enrry the series along the mountains, but 
abandoned hi* design in consequence of the refusal of the 
Nepalese Government to allow the operations to enter their 
territories. Consequently, after crossing the hills of 
Kumaon, the stations were brought down into the plain* 
near Bareilly, from which point they were carried for 800 
miles through the deadly tracts which fringe the Himalayas. 
At almost every station the snowy range of Nepal was 
visible, and the northern horizon appeared broken by 
numbers of peaks. Just a* some stars appear brighter to 
the eye than others, so do nome snow-peaks against the 
skv-Iine appear loftier than others The superior magni¬ 
tude of certain stars may be due either to their greater 
diameter or their lesser distunre, and the superior elevation 
of certain peaks may be due either to their greater height 
or their lesser distance The most refined observation* 
with the most perfect of instruments, if taken from a 
single station only, will furnish no clue as to whether a 
mountain-peak it conspicuous on account of its magnitude 
or on account of its nearness. 

As the surveyors moved across Bengal from west to 
east they witnessed changes in the apparent positions of 
the peaks; the analogy of the stars no longer serve* us, a* 
owing to the great distances of the latter they appear to 
preserve their relative positions in the sky t but the case of 
mountain-peaks may be compared to what a traveller 
witnesses when he journeys by rail through a fore** of 
pines—the nearer tree-trunks continually appear to pus 
between his eye and the more distant ones As the surveyor 
moves across the plains paraltel tq the mountains ha weH 
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innumerable peak*, many * now-clad, many bare, alwayi 
seemingly changing their place* and form*. 

It it a mistaken idea that particular peak* can be 
Identified from different point* of view by their characteristic 
shapes. Suih a course may sometimes be possible from 
near stations, but at distances greater than forty miles the 
form of a peak is it* i ross-sectlon in outline against the 
*ky, and this changes as one moves round it. The same 
peak is often found noted in the field record* of the survey 
by a different letter or number at each station from which 
It was observed Colonel Sir Andrew Waugh, of the 
Bengal Engineers, who was Surveyor-General of India 
from 1843 to 1861, realised from the outset the difficulties 
of identification HI* orders were that every visible peak, 
great and smull, was to be observed from every observing 
station, but that the identification of peaks, with the ex¬ 
ception of the unmistakable few possessing native names, 
must be left to computers. In accordance with these orders 
the true direction of every visible peak and the angular 
elevation of every summit above the horizon were deter¬ 
mined from every observing station. 

The identification of the peaks us observed from different 
stations was then effected as follows -- 

1st Step .—The stations of observation were carefully pro- 
ected on a map, and from each were drawn lines represent- 
ng the dlrec tlons of all peaks observed from it. 

a ml Step— When direction-lines from three or more 
stations met in one point, it was tentatively assumed that 
the same peak had been observed on the three or more 
occasions 

yd Step —By trigonometrical formula the distance of 
this assumed peak from each of the observing stations was 
then calculated, and from these distances Independent values 
of the latitude and longitude of the peak were obtained; if 
the several value* were accordant the identification was 
proceeded with. 

4 th Step —From the observed angle of elevation and from 
the calculated distance of the peak from each station the 
height of the peak was deduced; a separate value for the 
height of the peak was thu* obtained from each observing 
station. If the several values of height were accordant the 
identification wa* finally accepted. 

Numerous peaks were found to have been observed only 
once or twice, and could not be identified ; many others 
failed to satisfy all the tests, and had to be rejected 

About 1852 the chief computer of the office at Calcutta 
informed Sir Andrew Waugh that a peak designated XV 
hud been found to be higher than any other hitherto 
measured in the world. This peak was discovered by the 
computers to have been observed from six different stations , 
on no occasion had the observer suspected that he was view- 
• n g through his telescope the highest point of the earth. 

The following table shows the several values of height 
that were obtained for Mount Everest — 

The Observed Height of Mount Everest. 
Extracted from the Records of the Great Trigonometrical 
Survey of India 
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Sir Andrew Waugh had always adhered to the rule of 
assigning to every geographical object its true local or 
native name; but here was a mountain, the highest in the 
world, without any local or native name that he was able 
to discover. He determined, therefore, to name the great 
snow-peak after Sir George Everest, his former ihicf, the 
celebrated Indian geodesist. The name of “ Mount 
Everest ” has since become a household word, and no 
objection to it has ever been raised by natives of the country. 

l'hc Devadhunga Controversy —When Sir Andrew 
Waugh announced that the peuk was to be named Everest, 
Mr. Hodgson, who had been political officer in Nepal for 
many years, Intimated to the Koval Geographical and 
Royal Asiatic Societies that Sir Andrew Waugh had been 
mistaken, and that the mountain had a local name, viz 
Devadhunga. Sir Roderuk Murchison, the president of 
the Royal Geographical Society, approved Waugh’s action, 
but the Royal Asiatic Socielv supported Hodgson and re¬ 
pudiated the name of Everest Seeing that the Survey 
officers hnd been debarred from entering Nepal, Mr Hodg¬ 
son was amply justified In raising the question he did, 
but he had made no scientific measurements, and it is 
known now beyond dispute that he was mistaken in his 
identification of Everest, lie apparently assumed that the 
great peak, which he saw standing in the direction of 
Everest, and which was so conspliuous from Katmandu, 
where he resided, was the highest petite in N'epul , * but 
Nepal covers a large area, and Mount Everest is more than 
a hundred miles from Katmandu Either Mr. Hodgson was 
unaware of the real distance of Mount Everest, or he failed 
to realise that even the highest mountain on earth Kill look 
small at so great a distance. It is probable thut Mr 
Hodgson never even saw Mount Everest; it is certain that 
if he did so he was unaware that he was looking at it 

All subsequent Information goes to show that there Is 
no peak in Nepal called Devadhunga. Mr Hodgson's 
sincerity has never been doubted, and it is believed’now 
that the name Devadhunga is a mythological 4erpi f<Sr the 
whole snowy range. 

The Gaurtsankar Controversy.— In 1854 three brothers, 
Hermann, Adolphe, and Robert de Schlagiijtwplt, undertook 
a scientific mission to India aod Central Asia af the insttmoe 
of the King of Prussia, and wfek the concurrence,of Loud. 
Dalhousie and the court of directors.- Their labours tasted ■ 
until 1857, by which date they had suqpesded but/klng- 
numerous astronomical, hypsometric, magiietlc, and .meteor¬ 
ological observations, they had also mafia geological, , 
botanical, and zoological collections for*,the Fpdip House, 
Museum ; and they had explored the high nfountaijih f>f Iisditf.’ 
and Tibet, and had constructed many panoramic drawings 
of the snow-peaks of the Himalayas Their mission un- ' 
fortunately ended in the death of the second brother, 
Adolphe, who was killed at Kashgar 

In 1855 Hermann de Schlaginlweit visited a hill m Nepal 
named Kaulia, near Katmandu, and from it took observ¬ 
ations to the snow-peaks He saw the mountain called 
Devadhunga by Hodgson, and he identified it as Mount 
Everest;’ he, however, repudiated Hodgson’s name of 
Devadhunga, and certified that the local native name for 
the peak was Gaurtsankar 

Continental geographers, accepting Schlagintweit’s views, 
have continued to this day to call the highest mountain in 
the world Gaurtsankar, the Indian Survey, however, were 
unable to reconcile Srhlagmtwelt’s results with their own, 
and have declined to follow him 

The diagram In Fig. 1 illustrates the tour of Hermnnn 
de Schlaglntweit, who visited the two stations of Kaulia 
and Falut, which are 175 miles apart. From Kaulia he 
saw a high peak to the north-east which the natives called 
Gaurtsankar, and which he Identified as Everest From 
Falut he saw a high peak to the north-west, which he also 
identified os Everest. 

There is no doubt now that Schlaglntweit was misled in 
his identification of Mount Everest. It is the common mis¬ 
fortune of all pioneers that posterity chiefly concerns itself 
with their mistakes. Indian geography owes much to 
Hermann de Schlaglntweit, but she Is more mindful now 
of his errors thsn of her debts. The mistakes of Schlagint- 

1 Sm Frrtetimgt R.G 8,, voL vHL, iWtf. pp. So and 179. 

• Schlagtntanlts “ India »d High Ada, 1 -will. p. lyt 



NATURE 


[November io, 1904 


weit have formed the boat* of controversy and wiU continue 
to be remembered until controversy ceases 
In 1883 Colonel Tanner visited Fslut end found that 
Everest was barely visible from there being almost shut 
out from view and entirely surpassed m afpearance by 
Makalu (height 37790 feet) a lower though nearer peak 
it wtts Makalu that Schlagintweit mistook for Fverest and 
it was Maltalu that he drew as Everest both in his 
panorama of the snows from Falut and in his picture 
which is preserved at the India Office 
In 1903 Captain Wood visited Kaulia by order of Lord 
Curson he found that Gaurisankar and Everest were 


Soiilaglntwalt’a tour in Nopal 


a Mount Everert 


Journal that the object of Captain Wood » nut to Nopal 
fu to aacerUin whether the mountain known a$ Mount 
Everest is visible from the heights in the neighbourhood 
of Katmandu and forms part of the range known la 
Central Nepal as Gaumankir But th s statement it 
incorrect The object of Capt un Wood a viwt to Nepal was 
to ascertain whether the peak known to the Nepalese as 
Gaunaankar was identical 01 not with the peak known 
to us as Mount Everest and th <1 ma n issue ought to be 
kept in view It is also micturate to speak of a range in 
Central Nepal known as Gnur sankar then is no rang* 
so known Gaurisankar is a doubk peak 
(a) A side issue on wh ih tome argument has been ex¬ 
pended is whether Mount Fverest is visible from Kaulia 
or not 1 hit po nt may be of intereet to Individuals but 
it has no scientific importance and I am surprised to see 
it asserted at th ugh tome geographical issue were 
involved that the Survey officers have generally held the 
wew that Fverest was not v sible from Kaulia 
In a paper published in 1886 the late General Walker, 
R E gave to tu call ulations of osimuth and elevation to 
•how that the two peaks of Gaurisankar and Everest could 
not be identical after proving hit point in t convincing 
way he added the following general remark — Obviously 
therefore Gaur sankar the easternmost point of Schlagint- 
weit s panorama of the snowy range cannot have been 
Everest and the great pinnacle mutt have lain hidden away 
from hit view I y intervening mounts n masses * 

If we wish to discover whether a place A is visible from 
a place B we have but two courses open to us we can 
make calculations from contoured maps of the country or 
we can send an observer to B to ascertain if A can be 
seen If there are no maps the second course alone is 


different peaks thirty six miles apart and that Lveiest far 
from being conspicuous was almost obscured from View by 
intervening ranges Captain Wood also dis overed that an 
imposing peak of the snowy range a peak long known in 
the records of the survey as Peak XX height 33 440 feet 
was the famous Gaurisankar of the Nepalese 
A comparison of the drawings of Schlagintweit and 
Wood tell* us that the seme pcik was shown by the 
Nepalese to both observer* as Caunsankar Schlagintweit 
was therefore right in giving the name of Gaurisankar to 
the great peak that Is so conspicuous from Kaulia and 
Katmandu but he has been proved to have been wrong in 
three particulars namely (1) in his identification of Everest 
from kaulia (*) in his identification of Fvertst from Falut 
(3) in assuming that he had observed the eame peak from 
Kaulia as he had done from Falut 

It is interesting to consider the magnitudes of the 
mistakes he made —from Kaulia the direction of Gaun 
sankar differs from the true direction of Everest by two 
{egress from Falut the direction of Makalu differs from 
the true direction of Fverest by forty two minutes 
From Kaulia the elevation of Gaurisankar differs from 
the trua elevation of Everest by twenty four minutes fron 
Talut th* elevation of Makalu differs from the true elevation 
of Fverest by fifteen minutes 
The two peaks Gaurisankar and Makalu which 
Schlagintweit thought were the same are forty seven m les 
apart 

The supposed identity of Lverest and Gaurisankar has 
rested only on Schlagintweit s evidence It is true that 
successive British Residents at Katmandu have continued 
to regard Gaurisankar os Everest 1 but their ideas have been 
based on the Schlagintweit tradition It is also true that 
In a recent number of the Geographical Journal * the photo 
graphs of Dr Boerk have been preferred as evidence to the 
observation* of the Indian Survey unfortunately Dr 
Boetk made a mistake of thirty two degrees in direction in 
his nth mpt at identifying Mount Everest' and this initial 
slip led him to twist the whole area of Nepal round through 
a third of a right-angle 

Side Junes of the Controversy —It is difficult to avoid 
the thought that thi* long controversy has of recent years 
been degenerating into a barren dispute over side issues 
(r) It has for instance been stated in the Geographical 
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hollow* spurs and basins this complicated area 1* un 
surveyed and questions of visibility arc not mathematically 
arguable 

How came it then that an expert like General Walker 
expressed the opinion that Everest was not visible from 
Kaulia’ General Walker was of course merely judging 
from Hermann Schlagintweit s recorded evidence At 
Kaulia Schlagintweit made a careful drawing to scale of 
the snowy and nearer ranges in Fig 3 is given a copy 
of his drawing of Gaurisankar 

Schl gintweit wrote against the peak Gaurisankar on 
hs draw ng the words Gaurisaik-ir or Everest but 


1 I 



General Walker showed by calculations that if Everest had 
been really risible it would have been seen by Schlagint 
weit ks a low peak near the spot marked H A* 
Schlagintweit showed no low peak at this spot. General 
Walker concluded that it had been obscured from his view 
07 one or another of the many un surveyed intervening 
ranges 

M \Pnt"*mge SOSj ml *3, Wbmfi StT bs srnn iW 
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When Captain Wood visited Kaulla in 1003 ha warun 
able to diacovar the place from which Schlagintweit had 
made Me drawing he telected another spot and made a 
careful drawing to teals of the snowy and nearer ranges 
In Fig 3 is given a copy of his drawing of Gaurisankar 
On the advice of the Prime Minister of Nepal Captain 
Wood recorded on his drawing against the lower peak of 
the Gaurisankar double the name Gaun end against its 
loftier companion the name Sankar 
If we compare Wood » drawing with Schlagintweit s we 
tea that the nearer range B appears higher in Schlagint 
welts picture than in Woods Ihit same peculiarity is 
visible throughout the panoramas of the two observers the 
near ranges appear in Schlagintweit t drawing higher 
alwaye with regard to the distant ranges than they do in 
Wood s The inference is that Schlagintweit drew h s 
panorama from a considerably lower point than Wood did 
this may account for the fact that Schlagintweit shows no 
signs of Everest 

Again in Schlagintweit s drawing the near range K 
cuts off laterally more of the snowy range than it does in 
Woods and obscures the shoulder of Gaurisankar just at 
the point where Everest should have been visible 
In Wood s drawing Mount Everest appears as a low 
peak at the spot where General Walker calculated that it 
would appear 

The omission of Everest from Schlagintweit s panorama 
led General Walker to believe that lV was not visible from 



Schlagintweit s station at Kaulia Whether it was visible 
or not was I am sure in General Walker s opinion not a 
question of monent 

(1) Now that Gaurisankar and Lverest have been proved 
to be different peaks a suggestion has been put forward 1 
that they belong after all to the same group of peaks 
and that according to Alpine usage and precedent there 
is nothing to prevent the name Gaurisankar being applied 
to the loftiest peak of the group 
It is clear from this passage that the author is desirous 
of getting rid of the name of Everest but it is n l tear 
how his object is to be attained whether by ra isferring 
the name Gaurisankar from the one peak to the other 
or by giving the name Gaurisankar to both peaks 
To displace the native name from the mountain which the 
nativea know and to attach it to a remote peak which 
they do not know would be a course that would not com 
mend itself to anyone interested in the preservation of local 
geographical names To gfve the same name to both peaks 
would be to introduce a needless confusion 
Gaurisankar and Mount Everest we are here told belong 
to the same group but what is a group? Controversial sts 
give to the term different meanings to suit their own re 
quiraments It Is true that in some instances the same 
name has been given to different Himalayan peaks 
Kangchenjunga I and Kangchenjunga II are the official 
designations of the two pinnacles which cap the lofty mass 
of Kangchenjunga the eight peaks of a cluster in Kumaon 

» Orntm+kkl March p )6. 
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are named Badrinath I Badrmath II &c but these peaks 
are slight prominences crowning the snow clad pyramid of 
Badrinath like turrets on a castle Everest and Gaun 
sankar are separated by a wide interval and a deep valley 
ind are not spires of a single p 1c 
1 he extent to wh ch we are justified in g ving the same 
name to different peaks is however not altogether a 
question of intervening distance and depth geographical 
significance has also to be considered The peaks of the 
Badrmath cluster have a common but no md v dual 
significance they are notable only as the several p nnacles 
of the sacred pie of Badrmath and can therefore be 
classified without disadvanttge under one general apel 
lotion But the rase of Gaurisankar and Lverest is 
different the former is remarkable in Nepal for the pro 
eminence of its grai <ieur the latter screened from the 
gaze of (nan is known only as the highest point of the 
earth Would it not then be a mistake to include under 
one name two mountains the claims of which to celebrity 
are so different? 

Before we blindly follow Alpine precedents in the settle 
nent of Himalayan problems we muse consider well 
whether the conditions are identical It is no exagger 
ition to say writes a great Himalayan authority that 
along the entire range of the Himalayas valleya are to be 
found among the higher mountains into which the whole 
Alps might be cast without producing any result thit 
would bo discernible at a d stance of ten or fifteen miles 
7 he Discovery of a Suppose t Tibetan Name —Colonel 
Waddell s book ’ Among the Himalayas gives a good 
description of the Nepalese mountains with many interest 
ing profiles the authors investigations have enabled him 
to authenticate a Tibetan name for a high peak which he 
Iclieves to be Mount bverest This name is jamokangkar 
■onetime* spelt Chamokankar 

Now let us suppose for one moment that it will lo proved 
by future evidence—not at present forlhc ming—that the 
Mountain called Jamokangkar by Tibet ins is identical with 
our Mount Fverest What then 9 Will it be incumbent 
upon ui to abandon the name of Lverest and to adopt that 
of Jamokangkar 9 I think not 

When the ( aurisankar controversy opened the name of 
I verest was an interloper upon the map of Asia but its 
trespass has long since been condoned Time and usage 
have secured for it a r ght not less sacred than the light 
of origin for what after all is the right of origin but 
that conferre 1 by time and usage? lo displace now this 
name from its lofty pos lion in geography would seem to 
many of us an outrage 

It will f think be lamentable if former advocates of the 
name Gaurisankar seeing that their cause Is doomed con 
tinue the struggl under this new flag of Jamokangkar 
Already to our regret has Mr Freshf eld a life long 
defender of the dams of Gaurisankar declared in favour 
of the Tibetan n ime 

Ihe old dispute has been settled the names Gaurscnkar 
and Lverest have been proved to belong to different peaks 
and it is to be hoped that Cont nental geographers who 
have hitherto attached the name of Gaurisankar to the 
famous peak that we tall Everest will in the interests 
of scientific harmony now accept the name that has alw )s 
been accepted b> India But before we can look for Con 
tincntal acqu estence we must endeavour to show agree 
ment at home Few Continental geographers see the 
official reports of the Indian Government the majority 
draw their nnrlus ons from articles in our geogr tph cal 
Press 

In March 190J Mr Frcshfield the 1 ite secretary of 
the Royal Geographical Society wrote in the GeographusI 
Journal as follows — 1 he reason for which the surveyors 

argued so str< nuously forty five yeure ago that the 39 00s 
feet peak cannot be the Gaurisankar of Nepal was of 
course that their chief s proceeding in giving the moun 
tain an Fnglish name was excused or justified at the 
time by the assertion that it had no local or native name 
The surveyors whose motives Mr Frcshfield has 
impugned were formed into a committee forty five year* 
l Sw tbs artids on H mAUjrs by Gtatral Sir K S tricksy RL a 
Eacjafog'Bnt gtb edition 
* C eerratkt *t?Jiuruel March 190s p. 363 
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which Sir A 'Waugh called Mount Everett from the 
geographical evidence available they concluded that the 
two peaks were not identical and their conclusion has been 
found correct 1 In those early davs there had arisen no 
ouch subtle questions as whether Mount Everett formed 
part of a cert tin rangt or whether it belonged to a certun 
group of peaks or whether it was just visible to those who 
knew where to search for it To the ilear minds of our 
predecessors to Hodgson and Waugh ind S hlagintweit 
and Walker there was but one question at issue namclv 
the identity of Hodgson t and Schlagintweit s peak with 
the Mount I verest of the Survey 
This question has now been answered and after fifty 
years of discussion the Hindu and Nepalese names have 
been proved to be inapplicable let us then close a con 
troversy that has fulfilled its purpose and let us suffer the 
English name to rest on our maps in peace 

S G Burrard 


Oxiord 1 he \ lie Chantellnr his appointed Prof Ray 
I ankester hon fellow of Exeter ( ollege lo be Romanes 
lecturer for 1 

Sir John Burdon Sanderson Itirt hm felh w «f 
Magdalen C llr^i lati rrgius pr >f< xsnr < f mrd nc h is 
been lonstitutid i ptrpetud del* gate of the university 
museum 

Mr Walter J Bat ton scholar of New College has been 
elected to the geographical scholarship for 1004-^ 

rhe executive lommittee of the Oxford d vision of the 
British Medical Association has had the electric light per 
mancntly installed in the Pitt Rivers Museum as a mark of 
their appreciation of the generosity of the umvrrsity in 
allowing the association to make use of their various build 
mgs and of the help the university gav* them in other wivs 
during the meeting of the association in Oxford in Julv 
last Ihe cordial thanks if the university have been con 
vejed to the Oxford division of the assou ition for their 
most uceptable gift and the curators of the university chest 
have lien empowerid to erut a suitable reccrd of the 
occasion in the Pitt Rivers Museum 
Cahrrioc r —Mr J C Willis tf Gonville and Cams 
f ollege dirntor of the bvtxmc garden at Perndeni) c 
Ceylin has been ipjiruved for the degiee of doctor of 

Prof G H Dir will FRS and Mr A I Shipliv 
IRS have been lie tid meintxrs of the ctunnl of the 
Senate 

Mr A Young tenth wrangler in 189c; lecturer in mathe 
matics at Selwjn College has been elected a fellow of Clare 
t ollege 

Mr R P Gregory demonstrator of botany and Mr 
P Cunningham senior wrangler lqoa have been elected 
fellows of St John s College 

Prof Marshatl Ward FRS has been elected president 
and Prof I homson IRS Prof Liveing FRS and 
Dr Hobson FRS vice presidents of the Cambridge 
Philosophical Society 

W* learn from Science that the will of Mr James 
(allanan cf Des Moines makes bequests amounting to 
37000 1 for eduiationil institutions Of this sum ao ooof 
goo* to Talladega College Alabama 
Tint ihatr of chemistrv applied to the dyeing industry at 
the Pans Conservatoire des Arts et Mdtiers rendered vacant 
by the death < f M \ ictor de Luy net has been given states 
the Athinaium to M Maurice Prudhonime who acted as 
reporter of the section devoted to textile industries and dve 
mg at the Exposition Universelle of 1900 
Tub following deans of faculties of the Umversitv of 
London have been elected for the two veers 1904-0 
medicine Dr J K Fowler science Dr A D Waller 
ERS engineering Prof J D Cormaik economics Mr 
G Armitage-Srmth 

^ Vii, Precttdmt, RGS «»J« 
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Mr Avrutrw Carnegii who has been Rector of the Uni¬ 
versity of St Andrews for the past term of three years, was 
re elected to that oftue on November 4 

An open competitive examination for not fewer than 
twenty situations as assistant ex imlner in the Patent Office 
will be held bv the Civil Service Commissioners In January 
next Ihe examination will commence on January a 
ii) it and forms of appluation for admission to it are 
now ready for issue ind may be obtained on request 
addrissed by letter to the secretary Civil Service Com¬ 
missi in Burlington Gardens t ondon W 

Dr ( Kassnbr has been appnntcd professor of meteor¬ 
ology at the Berlin lechmral College Dr Maurer physicist 
to the German Navy Dr O I ummer from Charlotten- 
burg to suueed Prof O F Mever as professor of 
physics at Brest iu Prof I ondon of Breslau to succeed 
Prof Heffter as professor of mathem itn s at Bonn Dr 
Auguslm of Prague has been raised to the rank of ordinary 
profess ir of meteorob gy and Dr Karl f xner has retired 
from the (hair of physics at Innsbruck with the title af 
llofrat 

In view of the importance of German to students of 
science thL University College of North Wales founded a 
lectureship in Girman to which was attached the duty of 
conducting a hi pinner s clan in that language with especial 
reference to the needs of students qualifying for science 
degrees and Mr Rea of Belfast was appointed lecturer 
1 he experiment bids fair to be a complete success 
about thirty students having joined in the first year of 
the new venture The institution of classes of this kind 
in our university colleges will it is hoped remove an 
anomaly which in the natural order of events has grown 
up in Britain viz the turning out of graduates in science 
who are di barn d from efficiently engaging in post graduate 
work bv their inability to assimilite reidily the subject 
mattir of Continental scientific literature 


SOCIETIES AVD ACADEMIES 
London 

Royal Society, Juna a— 1 "Studies on Enzyme Action 


Starling FRS 

In a former paper (Zeit physikal Chemic xliv p *57 
1903) the author investigated the relation of the reaction 
velocity to peroxide concentration and amount of enzyme 
present as well as the acceleration caused by rise of 
temperature the results correspond almost exactly with 
those obtained by Bredig in his exjjeriments on the decom¬ 
position of hydrogen peroxide by colloidal platinum In 
the present paper assuming that hasmase is also a colloid 
in solution it it suggested that the velocity of reaction 
between the catalysor and hydrogen peroxide is great in 
lompanson with the rate of diffusion of the peroxide to the 
colloidal particles, so that what Is measured It really a 
diffusion velocity This would account for the analogous 
iesults obtained with platinum and heemase since the nature 
of the catalysor would be of secondary importance 

The hemase catalysis of hydrogen peroxide, like the 
platinum catalysis is retarded by email quantities of many 
substances more especially by theme which act as poisons 
towards the living organism Thus mercuric chloride 
sulphuretted hydrogen and hydrocyanic acid in the con¬ 
centration of 1 gram molecule to t million litre., reduce the 
reaction velocity to half its value they are just the sub¬ 
stances which have the greatest retarding affect on tto 
platinum catalysis Iodine mercuric cyanide, and aniline 
have a much smaller effect Arsemous add sodium 

E l i?. nd alth^ I rh 0r ^^‘ y t de 1° not great, y retard eat*- 
i) sis, although powerful antiseptics they have little effect 
on enzyme actions in general Carbon nWmdedUwuS 
an active poison for the platinum catalysis does not affect 
h emase H aem.se like other engine.buPunlSS 
p ’- t,n “ m , 18 v «7 8enllti T* eTen to minuta quantities of 
wvdalkalis The retarding effect of acids ]. in moet cases 
proportional to the concentration of hydrogen ions In 
word, to the strength of the acid ™fw.™’,nw££ 




potaon* may act are discussed in the paper and it m 
suggested that in many cases they enter into chemical com¬ 
bination with the enzyme 

Royal Microscopical Society, October 19 —Dr Dukm 
Arid H Scott, F R S , president, in the chair —\ com 
mumcatlon from Mr \V D Oolvar described the antennas 
of Pulex irritant, on the terminal joint of whuh Mr Wm 
Jenkinaon of Sheflield had discovered a lamrllatcd struc¬ 
ture thit he believed to hav< an olfactory function Mr 
Jenkinson had found similar structures in sever il other 
members of the family Puhcidx A slide showing the 
entire antenna and mother showing thi terminal joint 
were exhibited under microscopes, and photographs of rh< 
latter slide were exhibited in the room and on the screen 
— Part wit being the concluding part of Mr Mlllatt’a 
report on the recent Foramimfera of the Malay Archipelago 
was taken as read — ihe PrsddsM then gave a demonstr t 
tion on the reconstruction of a fossil plant Ihe plint 
selected was / ygtnodendron Uldhatmum I he growth of 
our knowledge of its construction was illustrated hi i 
number of ac tual sections and 1 intern slides shown on the 
screen Ihe identification of the stem of a Finite s the 
fern like petiole of hachtopteru asptra and the foliage of 
sphtnopiens lloningltautt is being corresponding per Is 
of Lyginodendron was demonstrated It was discovered 
that the stem was frequently branched and certain fossil 
seeds are now on structural evidence and association con 
sidered to be the fruit of this plant The reconstruction 
ot the plant is however still incomplete for the mate 
organs have not jet been identified with certaintj the 
position of T jginotlendron as a seed bearing pi ent allied at 
once to eye ids end ferns w is now established A pirtuie of 
the reconstructed plant was shown on the screen and 
models of the seed lent bj Prof F \V Oliver were exhibited 

Physical Society, October a8 — Dr K T Glazebrook, 
IRS president in the chair—\n interference appHraliis 
for the calibration of extensomtters J Morrow and L 1 
Watkin. Ihe paper describes an epparatus for calibrating 
extensometers end similar instruments bv comparison with 
the weve-length of sodium light Ihe apparatus is self 
contained and easily made ready fer use It consists 
essentially of two metal cylinders of equ il dumeter with 
their axes in the same sir eight lint but with i smell gap 
between their adjacent ends 1 he gap is increased or de 
creased by the movement of a level actuating a screw and 
the ulterition in its unount is meesurrd by the interference 
rings produced in cn optical sjstem situated inside the gap 
\ sensitive hvgiometer Dr \\ M Thornton Ihe 
instillment is made by enclosing the tooled surf ice of t 
Regnuult s hvgrometer in a glass globe so th U onlj the 
miss of sapoui contained in the vessel ts avail ible for con 
densatton Ihe cooled surf ice is made, much smaller than 
usuil— about 1 sq cm Ihe surface density of the deposited 
moisture de pends on the total quantitv of water vapour pro 
sent If this is more thin t minimum to be detrrminrd 
Inter it will be v isible either bv the loss of brightness by 
sc ittenng or bv observing as m the Dines hvgrometir 
the scattered light itself I utie is known ns to the manner 
in which moisture is deposited on smooth told surf ices 
I)i Park, h is shown th it the thickness of the deposit is 
of the same oider is th tt of the black spot in interference 
films I he trflecfion of light from such 1 dear lover of 
uniform thickness becked hv a bright surface is c inside red 
in the paper and it is shown th it the loss of light dm to 
the thinnest possible films tan be per rived Ihe opposite 
case to that of a smooth laser is that of tleir spherical 
particles resting on the surf ne This is clso considered 
and the surface density to give a visible deposit is evku 
lated In connection with this an interesting note was re 
cetved from f ord Rajletgh in leplv to an tnquirj in which 
he shows that the maximum brightness of a cloud is about 
4X io-‘ that of the sun C omparing all values it is taken 
that io-' grams per sq cm can be detected by unaided 
vision with diffused light The time taken for moisture to 
diffuse from a state of uniform distribution throughout the 
globe towards the centre is then calculated and found to 
be less thui ten minutes for a sphere of ao <m diameter 
The paper is an attempt to make the somewh it ntglettcd 
Kegnauit hvgiometer an instiument of precision in the 
detection of small quantities of moisture —Note on 
NO. 1828, VOL, 7l] 


a property of lenses Dr C F Allan A well 
known method of testing the comavitv or eonvexitj of 
a lens consists in holding the lens at irm s length ind 
while looking through it moving it from side to side or 
up and down when the image in the convex lens is found 
to move in the opposite direction to th tt of the lens whilftt 
in the case of the toncave lens it moves in the same dncction 
1 he above f ids hold if instead of the n tktd eje we employ 
1 microscope 


Academy of Science*, October 31 — M Mascart in the 
ehmr Present vtion of vul \i ot the Annates de 
1 Observutoire de Horde iu\ M Loswy lrjpino 
soniiiois in trench West \fric 1 \ Lsvsrsn, Ihe sleep 

ing sickness is ,ndei 11 in sever il regions of benegil in 
examination of six spec miens of biting flics from this district 
showed that the) weie ill Gfomna palpaltt the fly which 
tccordmg to the researches of Dr Bruce propagates human 
trjpauosonuasis In the blood of horses from French 



piedoininated On the Isoiy Co 1st sporadic cases of 
human trjp mosoini isis are common heie one specimen of 
G palp ills was found togelhir with stviral G mortilant 
Round 1 iki I chad numerous trypanosomes having the 
thu icteristus of lrypan Ururn were found in the blood 
from infect id horse s G taclimoidit tun appears to be the 
chu ictenstic tsetse fl> On 1 1 ise 1 f long phosphorescence 
emitted b> the wood of 1 cherry tree M Clow. The 
rotation of \imis P Lows'I. lht results of spertro- 
stopu observat ons show 1 velocity of about o 005 kilometre 
t suond which favours 1 long period of rotation 
lor 1 tvventv four hour |iriod thi vclocitv wi uld 
be o4^0 kilometre a second—Ihe relation of M trs 
P Lowoll. lli specttosiopic me esun ments give 1 
velcuty of 022H kilnmetie ptr second is against 0241 
kilometre calculated from the previous eve observations — 
On a new micrometer History of the question G 
Milloohau. \n account of previous application!, of the use 
of ptnllel gliss plates is t micrometer On a new safety 
arrangement fir eltdrit tl meins at high tension L Nsu. 
Inch line is furnished it its source with an interrupter 
which works lutonmticalls in the case of a wire breaking 
of a bad msul ition or in the evmt of in accident el contact 
between the high ti nsion wire and a telegraph or telephone 
wire On the atomic weight of aluminium M Kohn- 
Abmt Muimnium the impt cities in which hod been 
determined bv cnnljsis wts treated with acid and the 
c volved hvdrogen burnt to vv itei 1 he mean of seven experi¬ 
ments give in 14 ptrts rf w iter fn ill 100 pirts of the pure 
metal corresponding to in itonuc wiight for the aluminium 
of 27o., (oxvgcn 1 q HK) Ihe id in of halogen derivatives 
ot the nu I cl lends on h 1I1 gi n alkyl compounds V Auarar 
Ihe ulkvl iodides bromides and chlorides rc ut with (hos- 
phorub iodide giving dkjlphosphimc acids No nation 
occurs with the chloride of arsenic chloride of bismuth 
simply gives r sc to an exchmge of hilogtns whilst with 
chloride of cnlimonv thi qu intit) of inlimonj jlkvl was 
too small to si per etc Ihe tilrthvdnde ind decihjdndi 
of naphthalene Henri Laroux. I hese iddilion products 
were obt lined from mphthalene bv me ins of the Sabatier 
mil Sindrrins leution 1 heir prop*rties ind those of some 
hclogcn dirivatives ire described lhi iction of the 
rhkndes of phosphorus 1 n the org mom tgntsium umpounds 
of the iroin itii series K (auvaaw Hie action of phos 
phorus oxjchltride upon org nionugntslum compounds of 
the mimetic series le ids to th» produitu n of compounds 


of the type R, P O *ntl R —POt I the liffn 
ment with water giving aids Kj-POOll 
ejeI .hexene rosanilines Jubs Sohmldlln. 
quotes some expert ments i f I ambre 1 ht and \\ 11 
a new confirmation of his vuwx on the quinc 


r aflu treat 
I he tetiaoxj 
The rnthor 
l as iffording 
inn structure 


of these irmpounds and also a* showing that the benzene 
ring of the mrbmol pisses through the hexahjdrobenzene 
ring before forming the quinonp ring - The density of mtious 
oxide and the atomic weight of nitrogen Philippi A Ouya 
end Alexandre Pints* Ihe nitrous oxide used m these 
experiments was prep creel from sodium nitrite and hvdroxvl 
cmine sulphate After wi ighmg the flask full of the g is 
the latter was condensed hv connecting the flask with a 
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ode tube wei] cooled and containing chart oa) The effect 

of wme of the Impurltiee in the gaa wan thu* eliminated 
The atomic weight deduced for nitrogen from these expert 
ntenta n 14013 Previous values obtained in the author’s 
laboratory by different methods are from the limiting 
density of nitrogen 14 004 by weighing nitrous oxide 
14007, by the volume analysis of the same gas 14019 
The mean of the four methods gives 14on —On the 
oxidation of ethyl and methyl aliohols at the temperature 
of thetr boiling points Rend Duohomin and Jacques 
B ssr l s e The rapid deterioration of some alcohol lamps 
had been attributed to the presence of some aud impurities 
in the alcohol used It is now shown that this? alcohols 
are rapidly oxidised at their boiling points in the presence 
of topper and the effects noticed are possibly due to this 
action -On the anatomy of some fishes of the genus 
Orestias Jacques Pollofrln The difference m the 
pharyngeal apparatus in these fishes is caused by a special 
adaptation due to the special food small mrlluscs with 
very hard shells—Contribution to the study of resorption 
of the vitellus during the embryonic development H 
Dabulsson—On the coincidence between the gcosynclmals 
and the great circles of maximum seismicity de Montessus 
do Bailor*—On the continuity of the tectonic phenomena 

between the Ortler and the Hohe Tauern Pitrri-- 
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THE THEORY OF CONTINUOUS GROUPS. 
Introductory Treatise on Lie's Theory of Finite Con¬ 
tinuous Transformation Groups. By John Edward 
Campbell, M.A., Fellow and Tutor of Hertford 
College, Oxford, and Mathematical Lecturer at 
UniverrityCollege, Oxford. Pp. xx+416. (Oxford : 
Clarendon Press, 1903.) Price 14 s. net. 

T HE theory of continuous groups should appeal to 
all who are interested in mathematics; it is based 
on the fundamental ideas involved in cases of change 
of the algebraic notation, and as such is an illumin¬ 
ating synthesis of a large number of our elemental y 
operations; and tho principal notions of the theory, 
once laid bare, arc so simple and admit of so many 
familiar applications that these should form an 
integral part of elementary teaching, particularly in 
analytical geometiy and differential equations As to 
its philosophical import, the theory is of the greatest 
value in the analysis of our geometrical conceptions, 
being an indispensable part of that algebraic scheme 
which, at present running parallel with these, may 
modify them still more than hitherto before the 
parallelism is recognised again as an identity. 

Lie himself, though directing attention to the fact 
that he heard as a student, in 1863, lectures from 
Sylow on Galois’s theory of discontinuous groups, and 
acknowledging his indebtedness to several writers on 
partial differential equations, would seem to have been 
Interested, above all other things, in the transform¬ 
ations of analytical geometry; and while the precise 
propositions of his theory of groups must be primarily 
attributed to his study of systems of linear partial 
differential equations, his bias was at first, and largely 
throughout, to arrive at his conclusions by the help 
of geometrical intuition. Thus, though he has 
succeeded so extraordinarily in what he tells us was 
one of his objects, drawing again into organic union 
branches of mathematics which threatened to pursue 
solitary developments, there is, some may think, a 
certain underlying vagueness of definition as to the 
character of the functions to which his theories apply. 
This even has, perhaps, some advantages. 

Of these various points of view the book now under 
notice gives the English student an excellent means 
t>f judging. With roughly the same purpose as the 
simplified German account of Lie's theory (Scheffers, 
*893, 800 pages), it is briefer, and yet quite clear in 
statement; it contains more of the application of Lie's 
theory to the solution of partial differential equations, 
and it offers alternative proofs, due to its waiter, of the 
fundamental theorems of., the subject. Like the 
German book, it largely leaves aside the developments 
subsequent to Lie, such as the intricate theory of the 
structure of groups, and the application to the trans¬ 
formation group of systems of differential equations 
initiated by Picard, and leaves wholly aside Lie’s 
criticism of the axioms of geometry, while It accepts 
Lie’s function theory throughout; but it abounds in 
apt examples, chosen mainly from differential equa¬ 
tions and geometry, so that almost any mathematical 
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student may find something to interest him, and, with 
such limitations as noticed above, it is extraordinarily 
full and complete. Altogether a book which should be 
widely read. 

So much so that it is both difficult and uncongenial 
to offer any criticisms, were only a review complete 
without some. To us it seems that some account of 
systems of equations which in the aggregate define a 
finite continuous group forms the most natural intro¬ 
duction to the theoiy; though Lie's account of them 
comes near the end of his third volume he is there 
revising his fundamental principles, and the ideas in¬ 
volved are very simple. Referent c to Schlesinger’s 
“ Treatise on Linear Differential Equations ” (Bd. ii., 
Teil i., p. 33) shows how this suggestion works out 
in detail It seems right that the student should early 
lpnrn, for instance, how far the linear transformations 
which leave v' + y* unaltered fall under Lie’s termin¬ 
ology Perhaps, again, fuller refeiences to anticipa¬ 
tions of the ideas which Lie h is coordinated into one 
system would have helped the student Surh may be 
found widely scattered in all the early masters; two 
that are handy to us ate in Sylvester's writings. In 
1852, when Lie was ten years old, Sylvester (“ Collected 
Works,” vol. i , pp. 326, 333), while ascribing the 
notion partly to others, writes of continuous or 
infinitesimal variation, and that “ concomitance can¬ 
not exist for infinitesimal variations without, by 
necessary implication, existing for finite variations 
also ” Or, again, the deduction, so interesting when 
wc first came across it, of the equations for the in¬ 
finitesimal motion of a rigid body, from the invariance 
of the expression dx t +dy*+ds , l is in a paper of 
Sylvester’s of 1830 (1 b., p. 34). Again, it 

appears to us, thougli recognising the value of Mr 
Campbell’s proofs of the fundamental theorems, that 
much would have been gained in directness, with¬ 
out appreciable increase of the necessarily analytical 
churacter of much of the subject, by a frank recognition 
of Schur’s forms for the first parameter group in terms 
of the constants of structure, of this wc are, perhaps, 
not impartial judges (see Proc. Lond. Math. Soc., 
vol. xxxiv. p. 91), ns equally not of Mr Campbell’s 
use of the word united in his exjiosition of Lie’s de¬ 
finition of an integral of a partial differential equation, 
having ventured elsewhere to introduce the words 
connected and connectivity, which latter seems better 
than the mere symbol M„ which Mr. Campbell adopts 
from Lie (see “ Encyc. Brit.,’’ vol xwii. p 452). But 
we have a more serious contention with Mr. Campbell 
about a matter in which opinions w ill be w idely divided; 
no doubt it is proper that a beginner’s couisc in the 
theory of groups should insist primarily on the group 
property, and not confuse this bv complicated consider¬ 
ations in regard to the properties of functions; but in 
our opinion no account can be regarded as modern 
which does not face the difficulties; it seems to us mis¬ 
leading, without careful explanations, to use language 
about functions in gencial which applies in the first 
instance only to the simplest algebraic functions. On 
p. 11 we read: “ b k can in general be expressed . . . 
in order that (2) may remain an analytic function of 
its arguments." In what way Is the student to 
imagine the function defined nfter it has ceased to be 
D 
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an analytic (unction of its arguments? or does the 
word analytic mean regular? and what is the meaning 
of expressed ? Again, on p. 98: “ This transformation 
of the variables has only involved algebraic processes.” 
The processes in question consist in reverting certain 
power series; now a power series is an entirely symbolic 
thing unless we have very simple rules for the law of 
its coefficients; how can the reversion of a power 
series in general be regarded as a practicable process 
likely to aid the effective determination of the integrals 
of a differential equation? and at any rate it does not 
seem fair to describe It as an algebraic process. More¬ 
over, apart from such indefiniteness, and passing over 
such phrases as (p. 24) “ where t is a constant so small 
that its square may be neglected,” there is the question, 
apparently unconsidered in this book, of how far Lie’s 
propositions can be proved for functions which are not 
analytic, in regard to which various investigations are 
already forthcoming. 

But we gladly turn from such criticisms to remark 
again on the merits of the book, choosing two random 
examples, one of the practical spirit in which it is 
written, the other of the author’s eye for a neat result. 
On p. 256 the author frankly uses the known theorems 
as to forces in three dimensions to abbreviate the re¬ 
duction of the equation of a linear complex. On 
p. 243 the author arrives at the theorem that Ampere’s 
partial differential equation of the second order is re¬ 
ducible by a contact transformation either to s «o or to 
rt-s*MK o, according as it possesses two distinct systems 
of Intermediary integrals or only two coincident 
systems. In conclusion, we would express our admir¬ 
ation for the form and printing of the volume. 

H. F. B. 


TECHNOLOGICAL CHEMISTRY. 

The Industrial and Artistic Technology of Pamt and 
Varnish. By A. H. Sabin, M.S. Pp. vi+372. 
(New York : John Wiley and Sons; London : Chap¬ 
man and Hall, Ltd., 1904.) Price 12s. 6d. net. 

Food Inspection and Analysts. By Albert K. Leach, 
S.B., Analyst of the Massachusetts State Board of 


modern practice. Dr. Smith's treatment resulted to 
a varnish or “ enamel ” of linseed oil and coal-tar 
pitch being baked on to the cleaned surface of the pipe, 
the oil oxidising more or less completely during the 
operation. The modern substitute for this is, too 
often, a mere dipping of the pipe in crude tar, or to 
tar diluted with " dead oil.” From the wording of tire 
original patent this process may, on a technicality, pass 
under Angus Smith’s name; but our author has no 
doubt that if the inventor were living he would con¬ 
demn the whole thing from beginning to end. It is 
" adulterating his invention and stealing his reputa¬ 
tion.” 

Mr. Sabin describes a process of his own, which has, 
he tells us, been successfully applied to large pipe¬ 
lines in America, and is in use in the United States 
Navy for the protection of heavy copper mains. It is 
evidently based upon a study of the Angus Smith 
process. It consists in applying to the pipes a thin 
coating of a mixture of linseed oil and asphaltum, and 
afterwards heating the pipe to 40o° F. until the oil 
is completely oxidised. The product is said to be a 
hard, elastic enamel. One result is that, whereas the 
aforesaid copper mains had formerly an average “ life ” 
of about six months, they have now lasted three or 
four years, and their ultimate durability is not yet 
determined 

There is some curious lore in the author’s historical 
summary. The connection between electricity and 
11 Berenice with the golden hair,” between varnish and 
the Queen of Cyrene, is a good example of etymological 
ramifications. One quaint recipe of 1520 is worth 
quoting 

“ A most excellent varnish for varnishing arque¬ 
buses, crossbows, and iron armour: Take of linseed 
oil two pounds, sandarac one pound, Greek pitch two 
ounces. Boil the oil, then dissolve in it the other in¬ 
gredients, and strain through a much-worn linen 
cloth; and when you wish to use the varnish, scrape 
and polish the work and heat it in a hofc oven, because 
that is tiie best place to heat it . . , $Mn lay it on 
thinly with an instrument of wood, sti Owt you may 
not burn your fingers, and it will nblk*,* beautiful 
changing colour. ’ « 

- „ . . I “ And if you supplied the place of Greek pitch with 

Health. Pp. xiv+787. (New York : John Wiley naval pitch, I think it would make the work black 
and Sons; London: Chapman and Hall, Ltd., 1904.) I when you varnished it." 

Price 311. 6d. net. I The treatise can be read with profit either by the 

(0 r T'HlS is a gossipy, pleasantly discursive volume, \ manufacturer who knows little of chemistry, or by the 
L the style of which will be indicated when we \ chemist who wishes to know something of paint and 
remark that the book is prefaced by an extract from \ varnish technology. 


Quintilian, and closes with a poetical quotation. It 
treats, generally in untechnical and even colloquial 
language, of varnishes and paints, their history, 
fabrication, and uses. Principles, not formula, are 
usually given by the author; the book is in no sense 
a collection of recipes. 

If there is not much of strictly scientific value In the 
treatise, there is a good deal which is of practical 
interest. The chapter upon the protection of metals 
against corrosion, for instance, may be recommended 
to the notice of engineers, and alto that on the coating 
of water-pipes. As regards this latter question, the 
author points, out that the essential feature of the 
“ Angus Smith process " has been misapprehended In 
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(a) There is a Madras story of a native woman, who, 
charged with possessing illicit salt, would offer no 
defence; wherefore she was about to be mulcted in 
the sum of one rupee. Before closing the case, how¬ 
ever, the magistrate thought he might just as wen 
satisfy himself that the substance really was salt, and 
forthwith proceeded to taste It Thereupon the lady 
raised her voice in a very effective Interjection: “ Not 
only,” said she, “ not only does the sahib fine me one 
rupee, but k>I he eats the ashes of my dead husband.” 

Fortunately for magistrates, such appeals to the 
palate are rarely either necessary or sufficient, nowa¬ 
days, for disposing of legal cases relating to the 
identity and purity of foodstuffs. Much more cum- 
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bnpus machinery ha* had to be denied To summarise 
and explain this machinery is the aim of the work 
under notice In the main it is intended for the food 
analyat, and the author's idea has been to give this 
official some information, not only on the subject of 
food-analysis, but also on various collateral matters 
with which he is brought into contact Thus there are 
sections discussing the equipment of the laboratory 
the storage of samples, legal precautions, the duties 
of the food inspector, and certain processes of food 
manufacture 

All the ordinary foodstuffs are dealt with a chapter 
being allotted to each group of allied products such 
as cereals, spices, alcoholic beverages, and so on The 
descriptions are written clearly, an excellent selection 
of the salient facts and the best methods of examin 
ation has been made, and to each division an extensive 
bibliography is appended Microscope work is a 
special feature, and the volume is enriched by a senes 
of forty plates containing about four times as many 
photomicrographs of the principal vegetable and 
animal structures met with in the examination of 
foods 

The chief cnticism to offer on the book is that the 
treatment of so much material in one volume—even 
one of eight hundred pages—must necessanly be in 
the nature of a summary Hence in many instances 
the information, though sufficient for routine work 
is not full enough to be of much value when cases of 
real difficulty ante 

One notes several examples of careless transcription 
in looking through the work On p 441 the so-called 

Koettstorfer’s equivalent ” for butter fat is given a 
maximum value of 241 and a minimum of 253 It 
might be guessed that these two numbers have been 
transposed, but on the next page the value of the 
constant in question is given as 224 The author has 
in fict failed to distinguish between the “ equivalent ” 
and the “ value ” of the saponification experiment 
In the table on p 441 the values of the insoluble acids 
for oleomargarine are transposed the specific gravity 
has no temperature of reference, and a faulty arrange¬ 
ment of the table makes it appear that butter-fat and 
margarine possess somehow a maximum and a 
minimum temperature, whilst in the data for edible 
oils and fats on p 380 the limiting values are again 
transposed 

Nevertheless it would be unfair to judge the book 
by these slips It oontains a large amount of inform¬ 
ation and though written more particularly from the 
American point of view will be found a useful con 
•pectus of the whole field of food control 

C Simuonds 


THE TRANSPIRATION OF PLANTS 
Du Transpiration der Pflanzen Erne Physiologische 
Monographic von Dr Alfred Burgerstein A O 
Umversitatsprofessor in Wien Pp x+283 (Jena 
Gustav Fischer 1904 ) Price 7 50 marks 
HIS book is a classified analysis of the published 
work on transpiration from the time of Hales 
onward with a running criticism by the author, who 
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is well known to have attended to the subject for many 
years 

The amount of contradictory evidence is remarkable 
In the case of the earlier experimenters with more or 
less faulty methods this is not surprising, but the 
same thing strikes one m many modem instances 
The question of the amount of transpiration in moist 
tropical regions as compared with Europe is a case 
in point Another instance is what the author de 
scribes as a “ seven years’ war ’ (1884-1891) between 
Wille and Lundstrom as to the absorption of water 
by the aerial parts of plants Other disputed points 
are the effect of salt solutions supplied to the tran¬ 
spiring plants and the influence of varying amounts 
of CO, in the atmosphere, and many other cases might 
be cited 

The relation of plants to water, though a subject of 
primary importance is still to a great extent in the 
elementary stage of inquiry A large number of the 
statements quoted by Burgerstein are little more than 
disconnected facts and in spite of the interesting book 
he has made of them they still seem to us to await 
a somewhat different treatment 

The subject-matter of the book falls into two 
classes —(1) the loss of water-vapour considered as 
physical phenomenon, (a) the biological inquiry into 
the adaptation of plants to the distribution of water 
considered as environment From both points of view 
transpiration should be considered side by side with 
assimilation and respiration and this manner of look¬ 
ing at the subject has not in our judgment been kept 
sufficiently in mind by the author The point is that 
the same organs—the stomata—serve for gaseous ex¬ 
change and for the evaporation of water Burgerstein 
discusses at the end of his book the question whether 
as some have supposed transpiration is a necessary 
evil This might have been discussed from a broader 
standpoint and would have been in place in an earlier 
chapter It does not seem necessary to treat the view 
referred to as entirely false Plants undoubtedly have 
to strike a balance between the possession of a free 
stomatal connection with the atmosphere and the con¬ 
sequent danger of evaporating more water than they 
can take up from the soil This compromise includes 
also the value of the transpiration-stream in supply 
ing minerals to the aerial parts on which Burgerstein 
rightly lays stress All we suggest is that the whole 
problem being of a fundamental character might well 
have been dealt with more liberally and been given a 
place preliminary to the derails of transpiration 

A fault in Burgerstein s treatment of transpiration 
though a fault difficult to avoid, is that he does not 
keep before the reader the fact that the condition of 
the stomata—whether open half open or shut—u far 
and away more important than all the other internal 
conditions put together Like the rest of the world 
he is well aware of this, but we doubt whether the 
uninstructed reader would here learn to think of the 
problem in this way To taka an example, he de¬ 
scribes (p 62) how when part of the foliage Is re¬ 
moved, the remaining leaves transpire more actively 
than before Here we want a discussion of the possible 
effects, direct or indirect of the operation on the 
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stomata of the remaining leave*. The came thing Is I 
true of the discussion (p. 81) on the transpiration of 
flowers as compared with leaves, where the reader is 
left in ignorance of how far the fact* are explicable 
by reference to the stomata. 

But it is not merely in relation to isolated problems 
that we feel the want of more information with regard 
to the stomata We should expect to find a full 
general discussion of their importance in regard to 
transpiration This would have included a reference 
to Horace Brown’s work on the static diffusion of gas 
through these openings, and a consideration of the 
question how far evaporation can be checked by the 
closure of the stomatn. Again, we should have liked 
a discussion of the trustworthiness and general value 
of the microscopic measurements of the stomntn in 
living plants. Burgerstein gives an interesting 
account of the methods depending on the yield of 
water-vapour, such ns Stahl's cobalt test, &c., by which 
it can be roughly determined that the stomata are 
41 widely open ” or “ nearly shut " But if wc are to 
distinguish the stomatal factor from other factors in 
experiments on transpiration, numerical statements as 
to the condition of the stomata are wanted, and the 
question whether such data are available might well 
have been discussed. With regard to method, Burger- 
stein seems to us a little hard on the various “ poto- 
meter ” methods, by which a general idea of the tran¬ 
spiration curve is obtained by measuring the intake of 
water. He is justified in saying that these methods 
do not estimate transpiration but absorption; but we 
think he undervalues the fact that, with cut branches 
and for not too extended periods of time, the intake 
so closely corresponds to transpiration that the method 
cannot be neglected, and is certainly of great value for 
purposes of demonstration. 

Though we have criticised “ Die Transpiration der 
Pflanzen,” we are far from meaning to condemn it; 
we have, indeed, read it with interest and profit. Any¬ 
one intending to make a study of the subject cannot 
do better than read it with care. He will thus be made 
aware of many pitfalls, and will have a guide to the 
chief points which need fresh investigation. 

F. D. 


OUR BOOK SHELF. 

House. Garden, and Field; a Collection of Short 
Nature Studies. By L. C. Miall. Pp. x + 316; illus¬ 
trated. (London: E. Arnold, 1904.) Price 6s. 

This admirable little work appears to be by far the 
best aid to the proper teaching of nature-study that has 
hitherto come under our notice, the author having very 
wisely refrained from furnishing the teacher with a 
•manual which would do away with all necessity for 
original study and observation on his part, and enable 
him to read the various lessons to his pupils without 
effort or thought The object of the writer is, indeed, 
as much to educate the teacher as to enable the latter 
to teach his pupils. For example, in the article on 
bananas. Prof. Miall, when he asks the reason for the 
peculiar shape of that popular fruit, under the guise 
of leaving the reply to the pupil is really testing the 
powers of observation and reasoning possessed by the 
teacher himself. 

As the author observes in his introduction, teachers 
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seem to expect a series of ready-made lessons on »‘ 
variety of nature subjects, basing their demand on the 
ground that they have no time (or is it that they have 
no inclination?) to make the necessary studies for 
themselves. If this course were adopted, it would lead 
to two evils. First, all the observation* (if they could 
be so called) would come from the teacher and not 
from the pupils; -and, secondly, knowledge thus 
acquired by the teacher could not possibly raise the 
delights of genuine nature-study in the minds of his 
scholars. Prof. Miall has therefore preferred to make 
an effort to Instil and encourage the habit of observ¬ 
ation and inquiry in a few teachers (who will neces¬ 
sarily be the best of their kind) by showing them what 
may be learnt by careful observation of the common 
natural objects to be met with among their daily 
surroundings, rather than by pandering to the popular 
clamour for cut and dried lessons--which are really 
not nature-study at all. How he has succeeded re¬ 
mains to be seen If wc may venture to predict, it will 
be the clever and inquiring teachers who will praise 
and take advantage of his efforts, and the dullnras and 
plodders who will condemn them and say that they are 
unsuited to their purpose. 

Although the author modestly says that he gives 
only a few lessons, his articles or essays are no less 
than fifty-four in number, and cover a very wide range 
of subjects, including cheese-grubs, glow-worms, 
water-lilies, London pride, the human face and hand, 
and museums and their teachings. As an example of 
the large amount of infoimation Prof. Miall manages 
to give in a very small compass, we may refer to the 
exceedingly interesting account of the ancestry and 
evolution of insects in tho chapter on the “cheese- 
hopper." An excellent work which should be in the 
hands of all teachprs is our verdict. R. L. 


Ideals of Science and Faith. F.ssays by Various 
Authors, edited bv the Rev. J. E. Hand. Pp. xix+ 
333. (London : George Allen, 1904.) Price 5s. net. 
“ On all sides " (to quote the preface) “ is a growing 
recognition that the ideals common to both Religion 
nnd Science .ire not only numerous but are indeed the 
very ideals for which the nobler spirits on both sides 
care most.” Necessarily the treatment is varied, 
perhaps too varied, but the editor gently deptwMM 
criticism of this feature. Prof. Patrick GeddoFlBS 
room to discourse on the excellence of teaching boys 
to moke boxes; and the theologian^ under “ A 
Presbyterian Approach," “ A Church of England 
Approach,” and the like, hardly give one a definite 
view of “ A Christian Approach." 

In the papers of the men of science and philosophers 
the general position is that science docs not deal with 
the whole of life, and thnt it can no longer meet the 
claims of faith with a “ certainly not." Sir Oliver 
I.odge defends the idea of continuous guidance on the 
part of the Deity, seeks to reconcile Pantheism and the 
belief in a personal God, and complains that religious 
people seem to be losing some of their faith in prayer. 
Prof. J. Arthur Thomson and Prof. Patrick Geddes lay 
stress on the altruistic side of the struggle for exist¬ 
ence. Prof. Muirhead maintains that we must limit 
causation and the conservation of energy to the 
material world, and must look for some other concep¬ 
tion when we come to tho action of the mind Itself. 
" We use a saw to make a fiddle; we throw it (sic) 
aside when we come to play upon it (stc)." The Hon. 
Bertrand Russell’s paper—“An Ethical Approach 
is the most eloquent; much of it is Lucretius, Book ill., 
rewritten (could one be more complimentary?), with 
the difference that Mr. Russell recognises more de¬ 
finitely the need for religion and worship, albeit the 
worship of a God who is not Force but “ created by 
our own love of the good." 
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Die orientalische Christenheit der Sfittelmeerldnde. 

By Dr. Karl Beth. Pp. xvl + 427. (Berlin: 

Schwetschke, 1902.) 

Thb author spent five months in iqoi in the eastern 
Mediterranean, investigating at first hand, and at 
close quarters, the institutions, and the practical 
working of the Greek, Armenian, and Coptic 
Churches, and of such other fragments of Christian 
communions as survive in those parts He is 
evidently a good observer and quick worker, and was 
able to elicit much interesting information, meeting 
everywhere, as he did, with cordial receptions and 
assistance. The result is a valuable handbook of an 
ill-explored section of ecclesiology, full of queer side¬ 
lights upon mediieval and modem history, and no less 
upon the workings of the religious instinct under the 
peculiarly unfavourable conditions which have pre¬ 
vailed in the I-evant for so long. The author's per¬ 
sonal knowledge of the working of these curious 
institutions enables him to supply a number of 
corrections to Kattcnbusch’s “ Lehrbuch, ’ and to 
confirm and expand the observations of Gel/er, von 
der Golt7, von Soden, and other recent travellers. 


Tales of Sutton Town and Chase, with other Tales and 
some Sketches. Collected by “Tau." Pp. 86. 
(Birmingham: Hudson and Son, 1904.) Price 


Two of the narrative poems in this delightful little 
collection are ol more than local interest. One ballad 
—” The Alchemist of New Hall ” -refers to the moated 
stone mansion of New Hall, where the celebrated Dr 
Sacheverell lived at one time. Another poem deals 
amusingly w ith a meeting of the Lunar Society, which 
met in the district in the latter portion of the eighteenth 
century, and included among its members Erasmus 
Darwin, Galton, James Watt, Priestley, Wedgwood 
and Baskerville. To persons familiar with Sutton 
Coldfield and the neighbourhood, this collection of 
verses describing in appropriate words and metre some 
of the stories of “ oldest inhabitants ” will be read 
with keen interest; and many others will find pleasuie 
in the quaint ideas contained in this dainty little 
volume. 


1 he Glamour of the Earth. By George A. B Dewar. 

Pp. ix+255; with illustrations bv R. W. A. Rouse. 

(London : George Allen, 1904.) Price 6*. net. 

The true lover of the country will enjoy this book. 
The author is not addressing the mere seeker after 
information; and such a reader will regard the volume 
as diffuse and unsatisfactory. But men who are weary 
with work and have gone to the country quietly to 
come into contact with nature, and so secure refresh¬ 
ment and recreation, will follow Mr. Dewar’s notes 
and leisurely observations with sympathy and appreci¬ 
ation. The’beautiful pictures by Mr. Rouse add much 
to the attractiveness of the volume. 

Jahrbueh der Radtoakttvildt und Elektronik. Heraus- 

gegeben von J. Stark in Gottingen. Erster Band. 

1 Heft. (Leipzig: S. Hjrzel, 1904.) 

This new magazine or “ year-book,” devoted to radio¬ 
activity and the electric discharge, is promised to 
appear in four parts yearly. The first part, now under 
consideration, contains two original contributions, six 
short summaries of recent work on special branches, 
and a fairly complete list of the original papers on 
radio-activity, &c., which had appeared in 1904 up to 
the date of going to press. The short summaries re- 
ferred to are preceded by bibliographies, and should 
prove useful to specialists. 
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LETTERS TO THE EDITOR. 

[The Editor dost not hold himself responsible for opinions 
expressed by hu correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thts or any other part of Naturx. 
No notice is taken of anonymous communications.) 

What is Brandy? 

With regard to the interesting article in your issue of 
November 3 upon this subject, 1 trust that 1 may be allowed 
to pass a few comments. 

There can be no doubt that the word “ brandy ” originally 
connoted burnt or distilled wine; Its derivation is thus stated 
In the “ Oxford Dictionary ” of Dr. Murray as from the 
Dutch word “ brandewljn, old English “ brandy wine " 
Thus so late as 1719 one D’Urfey, “Pills,” v. 23, 
wrote ■— 

“ 1 was entertained, with Kisses fine and Brandy wine." 
Certain spirits were introduced long before the outbreak 
of the phylloxera in Prance under the name of British 
brandy, still included in certain legal documents under the 
designation of British compounds, though, as a matter of 
fait, mode more without than within this country. Herein 
a difficulty arises for those who may have to advise county 
or borough count ils in the administration of the Sale of 
Poods and Drugs (Amendment) At t, as now interpreted, or 
those, like myself, who have to deal with cases under the 
Merchandise Marks Act For on the one hand an astute 
chemist could make up a liquid, wholly innocent of grape 
juice, so that the results, obtained on analysis, were identical 
with those of a genuine grape-spirit, and on the other, a 
sample of the latter might, as pointed out in your article, 
if carelessly distilled be condemned, though innocent. 

Again, if a genuine grape spirit, distilled not far from 
Cognac, were mixed with — per cent of a spirit, not silent 
(1 omit particular details on the ground of expediency), mere 
analytical results would be of little avail; such a problem 
(credtte experlo) requires prolonged research, and the appli¬ 
cation of methods not wholly chemical 

It is clear that professional tasting, especially by certain 
specially gifted persons, is a very vuluablc aid to analytical 
results and methods of research, yet, as a matter of evidence, 
it can be regarded only as a question of opinion, based on 
long experience, rather than as a definite proof 
A Government Inquiry would elicit important evidence, 
and possibly some kind of standard might be arrived at 
which would not only exclude clever and fraudulent imita¬ 
tions, but also bring the present chaos or impasse to a 
conclusion. V Ii VitUtY. 

Oxford, November 5. 

Your article published undrt the aboie heading in 
Nature of November 3 raises some interesting points The 
wiiter clearly fails to appreciate any difference between 
brandy and alcohol, for he says, “ if the brandy Is being 
made from damaged wine the rectification must be most 
carefully conducted, and may have to hp pushed to a point 
that thp alcohol is obtained almost pure, that is to say, 
almost free from non-alcohol." Now if brandv is merely 
alcohol, as is here plainly implied, whv produce it fion'i 
grapes or wine at all? Similarly, whv produce whiskv 
from malted barley, 01 rum from cane sugar * 'I he fact is 
that the genuine article is, and has always been in history, 
the product of the pot still The pot still produces alcohol 
plus “ non-alcohol , ’ the patent still pore alcohol It is 
true that brandy, whisky, and mm contain alcohol, but the 
alcohol of the patent still or rectifying still is not Whisky, 
brandy, or rum Pot still spirit from “ damaged " 01 sick 
wines would be nauseous and undrinkable, but pot still 
spirit from wines of reputo possesses the qualities which dis¬ 
tinguish genuine brandy chemically and physiologically 
from rectified spirit. It is well known that the effects of 
pure alcohol on the blood pressure and lymph circulation 
are modified very considerably by the presence of other con¬ 
stituents in spirits These other constituents are the “ non¬ 
alcohol ” which you describe. To call rectified spirit or 
patent still spirit brandy is about as reasonable as calling 
skimmed milk milk. In England the word brandy ought 
to be confined to a pot still spirit produced from the wine 
of grapes, and should never be applied to alcohol distilled! 
In a patent still from “ damaged wine ” or from likely 
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enough worn material Such a definition, if adopted, changed to deep blue, violet, or purple, and eo much no 
would be calculated to facilitate the work of the us- that In placee the whole eurface of the road ha* a merited 
fortunate public analysts who may be called upon to ex preee blue ehimraer Or perfanpe it ehould rather be eald that 
an opufion as to the genuineness of a sample of brandy ” this was the case last autumn I have not seen It swoe 
and the question what is brandy ? analytically speaking As will be seen from the enclosed specimen, die contrast 
would no longer await solution ” Recent analyse* to between the imbedded and the exposed portion of the pebbles 
which you refer have at any rate reduced a large section is very striking 

of the brandy trade to the confession that much of the stuff Without giving any special etudy to the matter I wet 
they sold never had its origin in the grape at all The inclined at the time to attribute the phenomenon either to 
public house trade now posts notice* In the bars that it a further oxidation and hydration of the iron which ia no 
cannot guarantee the brandy told to be genuine grape doubt present in the flint* or poeeibly to a molecular re- 
ipirit arrangement of the silica At some points the blue colour 

The attitude of the French committee is not difficult to passes almost into black this suggests that it may indicate 
understand ind there can be no objection to it so long a* a transition stage between yellow and black flints 
the trade in the interests of which it has undertaken Possibly some mineralogist has examined the matter more 
the inquiry determines on issuing an honest label setting thoroughly C Simmonds 

forth that either the spirit is a pot still spirit from grspe Northcroft Deronda Road Herne Hill November 14 

wine or it is not S Arch Vasey - 

Bromley Kent November 8 Chemical Analysis for Beginner* 

- In a review on this subject (this vol p 5) J B C' 

The Origin of Life directs attention once again to the unsuitability of an 

Although there are good reasons for believing that the extended study of analysis for a beginner His opinions 

life of our world is the product of its own physical con not only claim respect but must be largely shared hy all 

ditions and distinct from the life of other members of the teachers of chemistry 

solar system it is hardly probable that living substance 1 here is however a side to the question whuh somehow 
can be produced otherwise than by the same conditions that seems rather to be overlooked The average elementary 

produced it in the past and one of these conditions Is e student will work patiently for hours over qualitative 

vast period of time analysis well taught badly taught or not taught at all— 

We are not acquainted with any life apart from cells he is Interested and though none too willing to use brains 

But the cell is a very complex organism and between In as well as tables be is reedy under guidance to do his best 

organic substance and the cell there may have been as long But in any logical system of elementary quantitative and 
a course of evolution as between the cell and the highest preparation work calculated to build up a firm foundation in 
existing animal or vegetable Probably most biologists the principles of chemistry he appears to take no natural 

nowadays regard life not as an entity (« g not as a vital interest when it comes to actual work Possibly J B C 

force ) but rather as a coordination of many physical will not agree that this is so and it may be right that the 
processes which have become more numerous and better student should be compelled (if it can be done) to think 
coordinated in the course of evolution It is not to be sup logically from the first But it seems not unimportant to 
posed that the total functions of life would be developed interest him in practice as well as on paper 
in not living substances under the restricted conditions of I do not refer to the embryo professional chemist who 
human experiment, nevertheless some of the individual toon gets through the introductory work and is nearly 

functions might be brought into action at least in a always interested but to that enormous crowd of text book 

primitive form consumers who spend possibly three hours per week in 

One of these functions which I believe to be the most the chemical laboratory as part of their scheme of study 
fundamental is the deoxidation of a compound containing Does not the marked change of attitude in such students 

the elements N O C H &c by the action of light when qualitative analysis is touched upon indicate that there 

moderate heat or slight electrical disturbance Thu is the Is still room for fundamental improvement in the method 
foundation of biosynthesis—a small beginning which in of presenting first steps in practical chemistry 5 
the course of ages develops mechanisms so perfect as the F Sot therden 

photosynthesis m chlorophyll bearing cells We ought by Royal Albert Memorial College Exeter 

research to discover the conditions on which such de- - 

oxidation depends and Imitate it in our laboratories we Misuse of Words and Pbraaee 

might even apply it to Important economic purposes In Mr Basset s book to which he refer*»in Nature of 

This deoxidation is probably a perfectly natural process November 10 (p 30) he speaks of the advantage of having 
us natural as the opposite process of oxidation only it must a concise and pointed mode of expression which saves a 
not be sought in the behaviour of mere oxides as CO, but great deal of circumlocution and verbosity He thinks 
rather in that of compounds containing N O C H Ac that this object is best gained by coining a new word from 
is above suggested In fact it may be expected to be nearly the Greek for instance autotomte whereas 1 hold that 
a reversal of the process of vital oxidation which has been the same object is better gained by adopting a word of 
more succceafully investigated Vital oxidation seems to English derivation telf cutting Mr Basset now says that 
take place in two stages as follows —(1) the O 11 taken he considers this word inelegant and m the absence 
into combination with the N in a complex molecule (3) it of any standard of elegance I can only reply that this is a 
is transferred from the N to a more oxidisable element matter of individual taste Perhaps it would be better still 
Whether complete linking occurs between O and N as to call a curve that has double points a nodal curve and 
O—N-* we cannot say but the linkings — C—O—N:s one that has none a nodrless curve The word btnodal 
and H—O—Ni. are probable The oxygen-carrying func is already in use 

tion of N seems to be assisted In many (if not all) cases As regards the phrase non singular cubic it is clearly 
by Fe inaccurate if with Plucker we speak of singular line *' 

Tirst attempts at life may be occurring continually around as well a* singular points ’ and Include all these under 
us but if any synthetic substances be formed they are sure the term singularities but I rather think that in English 
10 be seised and assimilated by the already developed books the term singularity was formerly not applied to 
organisms F J Allen double tangents or even to points of inflection 

Cambridge November ia November 14 TBS 

Change in the Colour of Moat Agates Rssson In Dogs 

In connection with Mr Whitten’s inquiry (Nature Apropos of thinking cats ’ perhaps the following story 
November 10 p 31) the following note may be of interest of e practical joke played by e dog will interest your readers 
On the top of the West Cliff at Bournemouth the road A friend of mine Mr W owns a Manchester terrier of 
is laid with materiel which Includes s number of flint which be is very fond, and for that reason receives rather 
pebbles These are, as a rule, rounded or eubangular and more than doggy attention The dog passes moat of hie 
of a yellow or whidah yellow colour as regards their general time in the library where e basket and rug ore provided for 
surface But where exposed to the air the colour has | him but he prefers when it is possible -to take possession 
NO 1829. VOL 71] 
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Of his matter i easy chair A abort time ago I had occasion 
to «an on Mr W and die dog was at usual occupying 
die chair from which he was removed to his basket He 


showed his resentment of this disturbance of his slumbers 
by becoming very reatless Presently he trotted over to the 
door which he rattled by pushing with his nose his usual 
method of attracting attention when he wished to go out 
His master immediately rose and opened the door but in 
stead of the dog going out he rushed back and jumped into 
the chair his master had just vacated ' The rapid wagging 
of his tail and the expression on his face showed the dog to 
be very pleased with the result of his ruse The dog has re 
posted the same joke once or twice since with much evident 
delight to himself Arthur J Hawkis 


Occurrence of a Tropical Form of Suck Insect in 
Devonshire 

A nw weeks ego I obtained through the kindness of a 
lady in Paignton a living specimen of a stick-msect one 
of several individuals which had appeared in her garden 
My example was met with on the plaster outside a window 
and owing to the tenacity with which it adhered to its posi 
tion required some force to dislodge it I preserved it in 
captivity for about a fortnight at the close of which per i d 
it died having refused to feed on the foliage of any of the 
plants with which it was supplied 

It is an apterous female and is I think referable to 
Cladoxerut phyllmut Gray I have not been able to obtain 
any clue as to the cause of its occurrence 

ROBERT O CUNNINl 1IAU 

A Probable Vsnable of the Algol Type 

On the evening of October 39 while exam mng the 
Pleiades with a binocular at about 9 p m G M 1 I noticed 
that the star Atlas (17 Tauri) was slightly fainter than 
Pleione (28 Taun) a little to the north of it I did not 
remember at the time what the relative brightness of the 
stars was and on looking them up in the Harvard Cata 
logues 1 was surprised to find that Atlas was measured 
3 80 magnitude and Pleione 5 19 I find that all the 
estimates for the last 300 years agree in making Atlas con 
stderably brighter than Pleione The nights ft How ng 
October 29 were cloudy but on the evening of November 9 
I found Atlas of its usual brilliancy and more than 1 mag 
nitude brighter than Pleione I he observed variation was 
therefore about if magnitude As Atlas is not a long period 
variable it seems probable that it is a variable of the Algol 
type The star should be watched and observations for 
variable radial velocity would be very desirable 

J E Gorf 


THE PREVIOUS EXAMINATION AT 
CAMBRIDGE 

r T"*HE first report of the studies and examinations 
* syndicate issued on November 11 deals with 
the previous examination This is the first public 
test imposed on candidates for degrees at the uni¬ 
versity and sinct 1822 has included a compulsory 
examination in both Latin and Greek In response to 
a demand for reform sent up by teachers parents pro¬ 
fessional men and men of science in the direction of 
making Greek at least for some students an optional 
subject—a demand supported by a large majority of 
head-masters and assistant masters in the secondary 
schools—the syndicate proposes a new scheme for the 
examination in which this demand is recognised 
Briefly the scheme provides that for all candidates 
the previous " shall consist of three parts to be 
taken together or separately at the convenience of the 
student Part 1 includes Latin Greek French and 
German the papers in each to require unprepared 
translation and composition ‘ Set books” are 
abolished A candidate may take Latin and Greek or 
either Latin or Greek together with French or Ger¬ 
man In other words, he must take two languages 
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of which one at least is an ancient classical language 
Part u includes arithmetic, algebra, and geometry at 
heretofore The paper on ‘ Paley’s Evidences ” is 
abolished, it is not a school subject and it is got up 
largely by an effort of memory from a bare abstract 
or analysis Part 111 includes English composition as 
a compulsory subject and two of the following alter¬ 
natives (1) English history, (2) scripture knowledge 
(a Gospel and Acts in English), (3) elementary 01 game 
chemistry (4) experimental mechanics and other parts 
of elementary physics Natural science in the shape 
of physics and chemistry is thus introduced for the 
first time The syndic »te was urged by weighty 
authorities to require from all candidates some know¬ 
ledge of science, but after full consideration it is 
unable to recommend more than the inclusion of science 
among the alternative subjects Probably in view of 
the imperfect organisation of science teaching in many 
public schools of the classical type to make science 
compulsory at this stage would have involved the 
adoption of a standard so low as in effect to discredit 
the subject 

hor the benefit of certain students among whom 
students of science may certainly be reckoned to 
w horn the power to read French and Germ in is more 
important than a special knowledge of one only of 
these it is provided that the translation papers in each 
of the two languages may be substituted for the trans 
1 ition and composition papers in one alone 

For a boy from a modern school or technical insti¬ 
tute therefore the examination provided might thus 
include for example Latin French and German 
translation mathematics English composition ele¬ 
mentary chemistry and elementary physics On the 
other hand, a boy from a purely classical school might 
take the following combination Latin and Greek 
mathematics English composition scripture and 
English history For him the examination would be 
an improvement on the old “ previous ’ ex imination 
not only by reason of the higher standard proposed to 
be required but also on account of the wider range of 
literary subjects to be included 

The report represents a serious attempt to recognise 
and to provide for the changes which are in progress 
in modem English education By asking from every 
aspirant evidence that he has seriously studied one 
at least of the classical languages it safeguards the 
traditional virtue ascribed to that form of intellectual 
training By admitting that modern languages (in¬ 
cluding English) and physical science are possible 
components of a liberal education in the twentieth 
century it indicates a certain widening of academic 
mms and ideals that may lead to better things here¬ 
after There is little doubt that the report will meet 
with strenuous opposition from those who in the sup¬ 
posed interest of ancient learning dire not make any 
concession to modem knowledge It will not escape 
criticism from reformers of the more advanced type 
who would sweep away Latin ns well as Greek But 
the proposals at least remedy a genuine grievance in 
a practical manner and they make for progress along 
the lines of a sounder and broader education than the 
older universities have \et sought to foster 


THE EXPLORATION OF THE TRANSVAAL 1 

I N this first report drawn up by Mr H Kynaston 
and his colleagues wc see the prospect of healthy 
rivalry between the geologists of Cape Colony and of 
the newly acquired tern tones to the north No time 
has been lost in issuing one of those small folio 

Report for lb* Vow 1003 
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volumes, the term of which, however unsuited to our j The Karroo beds similarly contain boulders of 1M 
bookshelves, probably recalls to the Government rocks that preceded them, including the granite that 
printers the blue-books of the old home-country. No rose beneath the Waterberg series. These boulders 
time has been lost, moreover, in the prosecution of occur In the Glacial beds at the base of the system, 
researches which furnish something worthy to record, I corresponding with the Dwyka conglomerate of 

Cape Colony. These beds were laid 
down in a region already traversed 
by large streams, and it Is very 
interesting to note that the modern 
Elands River, Bronkhorst Spruit, 
and Wilge River have cleared the 
Glacial beds out of the ancient 
channels, and have followed in the 
course of valleys that were long 
fossilised and lost to view. 

As in Cape Colony, the Lower 
Karroo beds lie on handsomely glaci¬ 
ated surfaces. Dr. MolengraaB 
directed attention to these in 
1818, and Mr. Mellor has described 
numerous new and admirable in 
stances (Pig a), 'file uniform direc 
tion of the striae from one exposure 
to another points to an ice-sheet, and 
not to local glaciers. The fart that 
the movement was from north to 
south, speaking in general terms, 
both in the Transvaal and in Cape 
Colony, only adds rest to the search 
for an explanation of this old 
Glacial epoch in the southern 
hemisphere It is satisfactory to 
find that Dr. Molengraaff now con¬ 
cludes that even in the Vryheid 
lavement was from N.W. to S.E, 
contrary to his previous suggestion. 

Mr. A. L Hall found in the area allotted to him an 
Interesting series of igneous rocks, including a norite 
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and the results have here been illustrated on an ex- ' district the ire-movement 
cellcnt and liberal scale. Topographic work has been | 
undertaken where existing surveys arc deficient, and i 

it scents probable that the geologists will run ahead, _ ______ 

If* ^n, M ' nr Vl° T.T’ a A he accurate mapping of which,’near OndersteJiiortT ’ha's'gWen VWc'to consider- 
l'retoria ^ries of Quartzites arP ’ * ° blC maiSM ° f nlR * netUe a P roic “ s of ^gregation. 

shales, which must have u high _ 

antiquity, secondly, the Waterberg 
sandstones and grits, which are now 
for the first time proved to be dis¬ 
tinctly unconformable on the Pretoria 
series; and thirdly, the Karroo 
system, or rather systems, which 
opened under Glacial conditions, and 
were laid down on the denuded sur¬ 
face of the folded Waterberg series. 

The two earlier series tire thus 
dearly pre-Carboniferous. The Pre¬ 
toria series is in places enormoush 
swollen by the intrusion of diabase, 
which has worked its way along the 
bedding-planes with remarkable regu¬ 
larity. where it breaks across the 
beds, it becomes slightly modified and 
charged with fragments from the 
quartzites. The Waterberg series 
near Balmoral has been invaded 
laccolitically by a granite, which is 
correlated with the red granite of the 
northern Transvaal. On its upper 
surface, u'hich follows the planes of 
stratification of the overlying beds, 
it passes into a plnty rock of the 
compact cjuartr-porphyry type. 

Mr. E. T. MeI(or regards the Waterberg series, with [ It is not so clear, however, that similar internal pro- 
its coarse breccias and conglomerates, as deposited in cesses, taking place during cooling, will account for 
waters swayed by powerful currents, torrents from the , the passage of the norite into red granite, described a« 
land being responsible for the earlier beds. Frag- occurring near the farm of Doornpoort. The facts 
ments of the Pretoria quartzites are found in these, noted, particularly the mottling of the granite near its 
affording additional proof of the unconformity (Fig. i). I margin, where it contains augite and decomposed 
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hornblende, teem to point rather to the formation of 
a composite rock along an intrusive junction. 

Messrs, Kynaston and Hall conclude this important 

-. ... -- ./ —*1— -tyle “ diamond- 

rgested 

______ o _ d with 

the great uplift that followed the close of the Karroo 

period in South Africa. . 

Some of Mr. 'Mellor’s results, now detailed in the 
official memoir, were communicated earlier in 1904 to 
the Geological Society of South Africa, and have been 
incorporated in Dr. Molengraaff's “ Geology of the 
Transvaal.” 1 This handy work, the publisher of 
which is not named, now replaces the well known 
paper in the Bulletin de la Socitti giologique de 
France for 1901. It is 
accompanied by a 
coloured sketch map on 
the scale of 1 ■ 500,000. 

Grbnvillk A. J. Colf. 


OUR MUSEUMS.* 

'['HE object of the asso- 
* elation, of which the 
manifold spheres of 
activity arc chronicled in 
the Museums’ Journal, is 
the promotion of the 
better and more syste¬ 
matic working of 
museums. That museums 
are destined to play a very 
important function in the 
future education of our 
race every curator is fully 
convinced Yet anyone 
perusing the pages of the 
Museums' Journal will 
be struck by the apparent 
want of unanimity among 
those into whose charge 
such institutions have 
been placed us to the best 
methods to be adopted 
in conveying to the public 
the educational advan¬ 
tages offered. A learned 
German museum official 
thought that if artistic 
skill were more cultivated 
1 he public would show 
increased appreciation for 
museums. He insists 
that the greater the 
knowledge of drawing Flo. I —Side view of the Peacock In 
in a community, the 
greater the value of a 
museum as an educational institution for a 
nation. Dr. Hecht, a French museum authority, 
advocates placing among natural history specimens a 
number of attractive and pleasing exhibits so as to 
lead the mind of the visitor to larger ideas, and to 
show him by well chosen illustrations in how many 
ways animal life is connected with human civilisation. 
Another gentleman argues that the doctrine of evolu¬ 
tion should be the key-note of museum work, while 
Mr. Pycraft directs attention to a real defect in many 
of our museums in the manner in which our animals 


are mounted, He gives as an instance how the train 
of the peacock, commonly called its “ tail,” is often 
placed as if it arose from the hinder end of the body, 
while in reality when erect it stands in front of tne 
wings, as shown in the accompanying illustration re¬ 
produced from Mr. Pycraft’s paper. 

“ Would it not be well,” remarks Dr. Bather very 
aptly in his excellent presidential address at the Aber¬ 
deen conference of tne Museums’ Association, “ for 
each of us Museum curators occasionally to ask himself 
the question: What exactly is the object of my 
Museum ? ” While laying stress on inspiration as one 
of the principal functions of a museum, by which Dr. 
Bather understands the selection and display of 
material so as to attract members of the general public. 



n aund* In /rent of lha wing,, and 


1 dUpliy ah owing that, when erect, the in 
behind then. Prom the Mummi Jem 

I he does not, however, touch upon the really vital point 
to the museum curator—how can we best induce the 
community to enter the doors of our institutions? 

The scope of museums is extended from year to year, 
and everything is done to widen the sphere of their 
usefulness. A museum is no longer a place for ex- 
I hibition only, but a place for research and investi¬ 
gation, and for the encouragement of those who desire 
to devote their time to such. Yet no one like the 
museum curator is more impressed with the fact that. 


1 “gcoioerof tb« Twn**MJL” BrPr Q.A. T. Mofeacruff. Trtiwiiutd 
by *• Au,bo,> 

> The Mmturn,’ JeurmU. Edited by E. Howth. Vot UL fjoly, 
•QovioJano, igoes Pp.x+<j6 end 7J-14*. (London: Dales end Co., 
■W-) M-— 
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in spite of all his efforts to make his collections appeal 
to the public, in spite of his heartfelt desire to teach 
both old and young, he only succeeds in attracting 
within the walls of the institution a comparatively 
small percentage of the community. What is really 
wantca, it seems to us, is that schools and r 
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should work hand in hand to aid one another in the 
supreme object of education A beginning in that 
direction has been made in die United States and in 
some towns in England where the young are taught 
in die lecture theatre and are then conducted by the 
teacher to the section of the museum dealing with the 
subject of the discourse In this way the young are 
familiarised with the objects and uses of museums to 
which they will surely more readily return in after life 
and in die development of which they will take a keener 
interest than they do at present R F S 


DR FRANK McCLEAN * R S 

I N Dr Frank McClean astronomy has not only lost 
one of her most devoted and painstaking fol 
lowers but a generous benefactor that can ill be 
spared especially in this country His death came as a 
surprise to most of his friends for although it was 
known that his increasing years were beginning to 
tell on his general activity it was thought that there 
was shll much work left in him Unfortunately 
however this was not to be for at the latter end of 
his usual trip on the Continent he was taken ill at 
Brussels and very shortly afterwards passed away on 
November 8 at the age of sixty seven surrounded by 
members of his family 

Dr McClean was the son of the late distinguished 
engineer Mr J R McClean F R S and was bom 
m 1837 After the completion of his education it 
Westminster the College Glasgow and Trinity 
College Cambridge of which he was a scholar 
graduating in 185Q as a wrangler he took up the 
profession of his father and became apprenticed in 
the same year to Sir John Hawkshaw three years 
later he was taken into partnership in the firm of 
Messrs McClean and Stileman 
Up to the year 1870 his energy was directed to 
engineering matters hut retiring from his profession 
he devoted the remaining years of his life to spectro¬ 
scopic researches in connection with the sun ana stars 
The success which rewarded his endeavours is best 
shown by the numerous important papers which he 
communicated to the Royal Society and Royal 
Astronomical Society and by the fact that the council 
of the latter society awarded him in 1899 the gold 
mbdal their highest honour for astronomical research 
The crowning work which he fortunately completed 
and with which his name will always be associated 
was the conception and carrying out of the great 
spectroscopic survey of the brighter stars over the 
whole celestial sphere 

h{e commenced his spectroscopic work with several 
Important researches all of which were carried out 
with xeal patience and thoroughness these were 
naturally closely allied in fact preliminary steps to 
the great work to which he later devoted his energies 
The first of these dealt with the photography of 
metallic spectra by me ins of an induction spark after 
which he turned rus attention to the nearest star the 
sun and made an elaborate senes of comparative 
photographs of the spectra it high and low altitudes 
An account of this accompanied by a beautiful atlas 
of plates was submitted in 1890 to the Royal Astro¬ 
nomical Society The high sun spectrum was taken 
as far as possible when the sun s altitude was more than 
45° and the low sun when it was under 7}° so that 
the depth of atmosphere traversed was m the pro- 
portion of one to five respectively For securing these 
photographs he employed a fixed heliostat to reflect 
the solar light Into a telescope fixed parallel to the 
polar axis in conjunction with a spectroscope in which 
was used a large Rowland plane grating 
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The investigation brought out in a striking manner 
the different effects of atmospheric absorption in the 
solar spectrum and put one on a firmer footing at 
regards the variations due to atmospheric influences 
After the publication of these results McClean 
turned his attention again to terrestrial spectra and 
made a minute study of the comparative photographic 
spectra of the sun and metals The first results were 
connected with the spectra of the gold and iron groups 
of metals These spectra were collated by means 
of their common air lines with the iron spectrum 
and so by means of the iron lines with the solar 
spectrum In the gold group he found many lines 
duo to these metals which up to that time had not been 
observed and he also remarked some curious coinci¬ 
dences that existed between the air lines in the metallic 
spectra and lines in the solar spectrum That be had 
in his mind the eventual spectroscopic study of the 
heavenly bodies is shown even in his brief accounts 
of these experiments for m one case he writes die 
spectra of the metals appear to me to be fairly within 
the scope of astronomy as our knowledge of them 
forms the basis of any knowledge we possess of the 
composition of the heavenly bodies 
At the end of 1891 he published another set of com 
parative spectra of the tun and metals The two 
senes consisted of six sections corresponding to six 
sections of Angstrom s chart they were as follows — 
Section 1 contained the spectra of the sun iron 
platinum indium osmium palladium rhodium 
ruthenium gold and silver The last eight con 
stitute the platinum group of metals 
Section u contained the spectra of the sun iron 
manganese cobalt nickel chromium aluminium 
and copper These seven metals constitute the iron 
copper group 

Throughout McClean s scientific career his greatest 
work was undoubtedly the spectroscopic survey of 
every star bnghter than 34 magnitudes scattered 
throughout the whole celestial sphere 
Such a programme seemed large for one man to 
tackle single handed but McClean was equal to the 
occasion and succeeded not only in accomplishing it 
but in discussing and publishing the results 

For the northern stars the photographs were secured 
at his home Rusthall House Tunbridge Wells 
The instrument employed was a photographic tele 
scope having an object glass of twelve inches diameter 
and carrying an objective prism of the same aperture 
with a refracting angle of ao° 

To secure the southern stars McClean worked at the 
Cape of Good Hope from May to November 1807 
He took with him the prism he had already used for 
the northern work and fixed it in front of the object 
glass of the well known Cape astrographic instrument, 
which had been placed at his disposal by Sir David 
Gill Both senes of photographs were thus secured 
with practically identical instruments the advantage 
of which it is difficult to overestimate 

Space does not permit nor is it here necessary to 
enumerate at any length the results of such a far- 
reaching research which were so ably discussed and 
received such high praise Mention however may ba 
made of the originality he displayed m referring the 
stars to galactic latitude and longitude instead of em 
ploying the usual system of right ascension and de¬ 
clination The celestial sphere he divided into four 
equal areas by drawing a circle at a radius of 6o° 
from each galactic pole By means of a great circle 
passing through the galactic poles he cut the sphere 
into two halves so that each of the four areas was 
again equally divided This apparently simple por¬ 
tioning of the heavens was amply rewarded 
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In discussiiur die relation of ipecial type atari to 
tba Galaxy, one of the chief facts that made itself at 
once apparent was that “ Helium ” stars were not 
indiscriminately scattered over the heavens like the 
solar or other type stars, but were more thickly con¬ 
centrated in the two zones north and south of the 
galactic equator. In addition, among many other out¬ 
comes of this survey was the discovery of oxygen in 
die spectrum of P Cruds, and in the helium, stars 

^*The energy and stamina displayed by McClean in 
all his work will be best understood when it is men¬ 
tioned that he employed no assistants. In his labora¬ 
tory he was the sole operator, and in the observatoiy 
at night every manipulation was accomplished by his 
own hands. To quote the words of the president of 
the Royal Astronomical Society when presenting him 
with the gold medal, “.... it was his eye that 
measured die lines, and his was the pen that worked 
out the calculations. Need I add more to prove that 
what Mr. McClean's hand had found to do he did with 
all his might ? ” 

Turning now from this vety brief and incomplete 
summary of McClean’s scientific work, reference must 
be made to his generosity in presenting munificent 
gifts for the advancement of astronomy. Being a 
worker himself, he was in a position to know in what 
direction monetary aid could be best employed. Ak 
the founder of the Isaac Newton studentships at 
Cambridge University, requiring an endowment of 
15,000!., he rendered a service to astronomical science 
which it would be hard to overestimate, and the 
results that will accrue from it will, we hope, be a 
fitting memorial to his name. 

Not content with providing in this way the means 
by which the study of astronomy will be enoouraged, 
be presented the Cape Observatory, ten years ago, 
with a large telescope, fittings, and dome, with all the 
latest Improvements, to accomplish work which other¬ 
wise would have been delayed possibly for many years. 
He saw at once the field that was open and the ad¬ 
vance that was possible If the southern heavens were 
surveyed by a prismatic camera of large dimensions, 
and he took this opportunity to supply the necessary 
meant. 

The fact that Sir David Gill in his recent report for 
the year 1903 writes, “ The Zeiss priim is a very 
perfect and transparent piece of glass, and I have no 
doubt that Its performance will do credit to the fame 
of its makers. The observatory is indebted to Mr. 
McClean for this splendid gift, as also for the costly 
alterations to the spectroscope,” shows that McClean’s 
original gift has been greatly increased. As the in¬ 
auguration of the “ victoria " telescope forms an 
epoch in the history of the Cape Observatory, may the 
results obtained with it play a like rile in the advance¬ 
ment of stellar spectroscopy for the southern hemi¬ 
sphere. 

McClean was elected a fellow of the Royal Society 
in 1895; the university of Glasgow conferred on him 
the honorary degree of LL.D., while, as previously 
mentioned, he obtained the gold medal of the Royal 
Astronomical Society. * 

In 1865 he married EHeti, the daughter of Mr. John 
Greg, of Escowbeck, Lancaster, who now mourns 
with her three sons and two daughters his loss. They 
are not, however, alone in their grief, for his death is 
deeply felt by a large circle of friends, among whom 
are many astronomical colleagues who will miss his 
familiar face. 

The funeral, which took piece on Friday last, was 
attended by representatives from many societies and 
Institutions, among which may be mentioned the 
C ambridg e University, the Royal Society, the Royal 
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Astronomical Society, the British Association, the 
Institution of Civil Engineers, Greenwich Observa¬ 
tory, Solar Physics Observatory, and the Cambridge 
University Observatory. 

W. J. S. L. 


NOTES. 

Thu seventieth birthday of Prof. G. H. Quincke, the 
doyen of German physicists, will be celebrated at Heidel¬ 
berg on Saturday next, November 19 Prof Quincke'* 
laboratory formed the subject of a contribution to our series 
of scientific centres in Naturb of April 34, 190a, and hie 
portrait was reproduced in the article. Reference was then 
made to the admirable manner in which the laboratories 
at Heidelberg are arranged, and the many Ingenious devices 
to be found in them, as well as to some of the Investigations 
carried on. It Is therefore unnecessary to attempt to 
describe again the remits of Prof. Quincke’s un¬ 
interrupted work in physiral research for nearly half a 
century. Among Prof. Quincke’s many pupils have been 
Prof. Lenard (Kiel), Prof. Braun (Strassburg), Prof. W. 
Konig (Grcifswald), Profs Elsler and Geltel (Wolfenbuttel), 
the late Prof. Willard Gibbs, Prof. Michelson. Dr J. T. 
Bottomley, F R.S., Dr. J. McCrae (Glasgow), Sec. , a com¬ 
plete list would include many other English and American 
students. To celebrate the occasion of Prof. Quincke’s 
seventieth birthday, a committee, with Prof. Kohlrausch 
(Berlin) as president and Dr. R. H. Weber (Heidelberg) 
as secretary, has arranged for the presentation of a large 
and handsome album containing the autograph photographs 
of many of the leading physicist* of all nationalities and of 
Prof. Quincke's former pupils. A convincing testimony of 
the high value set on Prof. Quincke's work in this country 
is supplied not only by the lists of universities and learned 
societies which have conferred their honours on him, but also 
by the fact that among the English physicists and personal 
friends who have contributed photographs are Lord Kelvin, 
Lord Rayleigh, Sir W. Huggins, Sir W. Ramsay, Sir 
H E. Roscoe, Sir N. Lockyer, Sir W. H. Preece, Prof. 
J. J. Thomson, Sir A. Rdcker, Prof. J. Larmor, Prof. J. A. 
Ewing, Mr. C. V. Boys, Sir O Lodge, Prof. J. H. Por¬ 
ting, Prof. G Carey Foster, Prof A. Sihuster, Dr. W. N. 
Shaw, Prof. J Perry, Prof. R. B. Clifton, Prof. J. G. 
MacGregor, Prof. J. T. Joiy, Prof G. H. Darwin, Prof. 
W. G. Adams, Prof W. M. Hicks, Prof. H. Stroud, Prof. 
A. P. Chattock, Prof. A. S. Herschel, and many others. 

Thb American Consul at Bermuda describee in a United 
States Consular Report the steps which have been taken to 
eetabllsh there a biological station which will be to North 
America what the Naples station is to Europe. For several 
years American naturalists have carried on investigation* 
of the natural history of the Bermudas and the surrounding 
sea, and have made effort* to establish a biological station 
in these islands. Upon the advice of the Royal Society, our 
Government has given its assent to the project The 
Colonial Government has expressed its willingness to pur¬ 
chase the land and erect the building, and grants toward 
equipment and support of tables have been made by the 
Royal Society and the Carnegie Institution. Harvard Uni¬ 
versity and New York University, in connection with the 
Bermuda Natural History Society, have already commenced 
work In a temporary laboratory close to what will be the 
permanent quarter* of the station, and the United State* 
Government has been asked to give generous support to the 
station. America has already founded a tropical botanical 
laboratory in buildings of the Government of Jamaica at 
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Cinchona, and hat now secured a biological it at ion, to that 
it appear* pa If the American* are rapidly getting the control 
of die scientific interests of our western tropical pos*e*non* 
While we cannot but admire the interest shown in the 
establishment of these stations by universities and colleges 
In the United States it is impossible not to regret the apathy 
with which our home and colonial Governments regard 
such matters Surelv it is the duty of the State to encourage 
the pursuit and cultivation of natural knowledge through 
out the Empire and to realise the richness of its possessions 
in material for scientific study as well as in precious 
minerals It is a reproach to our nation that a bic logical 
station has not been established by us in the Bermudas, 
for now instead of American investigators carrying on their 
work in a British station wc have to face the fact that 
though the station will be on British soil it will belong to 
the United States and our own u untrymen will be guests 
in it So far as the interests of science are concerned 
probably this does not m itter for as Mr B ilfour wrote a 
few days ago to the transistor of hi* British Association 
address commumtv of aim binds together the scientific 
men throughout the world into one international brother 
hood But it should be evident to some of our ministers 
at least to Mr Balfour who has often expressed sympathy 
with scientific progress that it cannot be to the advantage 
of the State fci' another nation to accept responsibilities 
which belong to us Mr Balfour is gratified at the success 
of the transl ction of hn addi ess into German but cpparently 
he does net consider that the interest shown in scientific 
matter* in Germany is duo to the active and pra tical part 
pluyed by the State in helping scientific educ ltion and re 
search \\ hat we want here and in all parts of the Empire 
is more practical help of the Wind given by the United States 
ind Ginnanv to site us from the future regret of lost 
c pportunitieg 

Rsutfr s Agents states that a long repot has been re 
ceived from the members of the expedition of the I iverpool 
School of tropical Medicine now investigating sleeping si k 
ness in the Congo Complete observ itions hue been made 
on the spread and distribution of elieping stkness along 
the Congo River for a d stance of nearly 1000 miles between 
Stanley Pool and Stanley 1 alls 1 rom I i opoldville to 
Bumba case* of sleeping sickness were present in eveiy tewn 
visited and a large percentage of the population harhoured 
trypinosomes Prom Basoko to the falls only imported 
cases were met with with two exceptions and trypano¬ 
somes wero not found among the generil population 
Observation seems to show that enlarged cervical glands are 
an early sign of the disease recognisable before trvpano 
some* make their appearance in the general circulation and 
in a little fluid witbdriwn from a gland with h hypodermic 
needle trypinosomes nn\ be detected Tsetse flies were 
ini cssantly present up to Bjsoko the spet ies being Glostma 
palpaht after which they became infrequent their distri 
button thus corresponding with that of sleeping sickness 

Mk W II PickBKiso late chiel of the inspecting staff 
for the \orkshire and Lancolnshire mining districts has 
been appointed Chief Inspector of Mines in India 

Da Cxno bas been awarded the Craggs prise of the 
I ondon School of Tropical Medicine for his discovery of a 
new schutosomum parasite of man 1 he Craggs prise of 
the value of fof was founded some years ago by Sir John 
Craggs and is awarded annually in October to that student 
of the London School who is considered to have earned out 
the best piece of research work or made an important dis 
coven in tropical medicine during the preceding year 
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I In a letter to the Speaker of November 1 Mr J A Rauf 
urges that educationists should consider the desirability of 
teaching children the principle* of evolution in schools In 
considering how the subject might be taught Prof W K 
Clifford remarked in 1878 “ The teacher knowing what 
It to come in the end may so select the portion* of various 
subjects which he teaches at an earlier stage that they shat! 
supply in a later stage a means of understanding and 
estimating the evidence on some question of evolution ” 

Thb inaugural meeting of the Association of Economic 
Biologists was held at Burlington House on Tuesday, 
November 8 Mr F V Theobald occupied the chair and 
in the course of his introductory remarks he detailed the 
steps taken by Mr Walter E Colltnge to found the associ¬ 
ation Ho hoped that the association would welcome all 
investigators in economic biology whether agricultural, 
medical or lommercial The relationship between biology 
und agriculture was apparent to all but only recently had 
the importance of its relationships with medicine and com 
mme been rt dised Membership of the association wilt 
be confined to workers in economic biology The following 
officers have been elected for 1004—, —president Mr Fred 
V I heobald vice president Mr \ T Shipley FRS , 
council Prcf (1 S Boulger Prof V II R Butler Prof 
(.CO II Carpenter I)r 1 ranris Marsh ill Mr Robert New- 
stcad Major Ronald Ross IRS Mr l raser Storey Mr 
Cecil Warburton hon treasurer Mr Herbert Stone hon 
secretary Mr Walter T Oollmge I he next meeting will 
be held at Birmingham in \pril 1 k >5 

On December 4 1804 Joseph I cl < n who is considered 
in I ranee os the inventor of lighting gas was found 
murdered bv an unknown h ind in the Champ* Elvsees near 
the site where is now the Grind Palms In memory of this 
sad tragedy and to p»y due honour to the celebrated in¬ 
ventor the Compngnie Pirisiennr du Gaz has given a 
rertnin quantity of gas free of charge to the Aero Club and 
Socidtd fnnfmse ueiienm Ascents will acccrdingly be 
111 ide on December 4 by members of these two societies 
On December 5 an exhibition will be held in the Grand 
Palais bv the Aulomobile Club 

\t a meeting of the Sceidtd istronomiquo de France held 
in Pans on November a M I ippmann being in the chair, 
the Ccmte de la Baumc Pluvinel gave an address on the 
forthcoming total eclipse of the sun on August 30 1905 
He mentioned the intentions of American astronomers to 
send rxpediticns to Labrador Spain and Upper Egypt 
After the address the society decided to appoint a committee 
for determining the pirt which France should take in 
observing the eclipse It is fairly certain lhat the principal 
work of this committee will be concerned with observations 
in Algeria and Tunis through which the line of totality 
passes This eclipse was also commented upon at the last 
meeting of the St Petersburg Scientific Aeronautic Con¬ 
gress officially held m the room* of the Imperial Academy 
of Sciences under the chairmanship of tha Grand Duka 
Constantin Constantinovitch president of the academy. 
Colonel Vives y Vich has announced that he will make 
an aeronautical ascent from Burgos on this occasion, for 
the purpose of ascertaining the part the clouds may possibly 
play m the apparent brightness and shade of the corona 
In addition the international committee of ballont-toadea 
ha* decided that atmospheric observations shall be made at 
the great altitude* of the various observatories connected 
with the institution during August *9, 30, end 31 for 
ascertaining the changes the eclipse may introduce in the 
prevailing winds end temperatures at different altitudes 
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Th* Scientific American of October 33 contain* the 
portrait of a white raccoon-dog from northern Japan, In 
the New York Zoological Park, which is regarded as repre¬ 
senting a new species, and is accordingly named Nycttrcutes 
olbau. The ordinary raccoon-dog of Japan and China is 
an animal closely allied to the true dogs, but with a marked 
superficial resemblance to a raccoon. If the New York 
specimen really Indicates the exigence of a white species of 
raccoon-dog, the fact will be of considerable zoological 
Interest. 

In the second part of the Bergen Museum Aarbog for the 
current year Prof. G. O. Sars describes a small crustacean 
(Paracartia grant) recently discovered in the oyster-beds of 
western Norway which Is of great Interest from the point 
of view of distribution, since the only other known repre¬ 
sentative of the genus inhabits the Gulf of Guinea. The 
author considers that the creature reached Norway from 
the south during a warm period, and that it survives on 
the bays of the west coast owing to the circumstance that 
a superincumbent layer of fresh water renders the subjacent 
salt water unusually warm. The same explanation accounts 
for the prolific oyster-beds on this coast. 

In the November number of the Century Magazine Prof. 
H. F. Osborn publishes in extenso the lectuie on the evolu¬ 
tion of the horse in America which he delivered at the 
recent Cambridge meeting of the British Association 
Omitting reference to that portion of the article devoted 
to the origin of the Equidm generally, we may mention that 
the author regards North America a* the ancestral home 
of the genus Equus, the American horses passing into South 
America by way of Panama, and into Asia by a land-bridge 
across Bering Strait about the early or middle portion of 
the Pliocene period, giving rise in the latter area to the 
Siwolik horses (whiih, by the way, arc not later than older 
Pliocene age). Horses of all kinds died out both in North 
and in South America, according to the author’s belief, 
before the European conquest. The American Miocene and 
Pliocene horses are considered to have been striped ; but 
the splitting of Equus into the true horses, asses, and zebras 
probably took place in the Old World. Przewalski’s horse 
of Mongolia is regarded as representing the ancestral slock 
of the ordinary horses of (he Old World, the long inancs 
and tails of the latter being probably due in pdrt to domesti¬ 
cation. On the other hand, the author accepts the view that 
the blood-horse may have had a different ancestry, although 
he does not refer to its suggested derivation from the Indian 
Eqmn ttvalentu 

Sou* interesting experiments in blasting tree butts with 
gelllgnite—a safety explosive—have recently been carried 
out at Lord Leigh’s Stoneleigh Abbey Estate, near Kenil¬ 
worth. The usual boring was made and filled with the 
explosive. An electric detonator was used which enabled 
the operator to retire under cover at a safe distance. The 
butt* operated upon were of various sizes and species, but 
in each case the method was found to give satisfactory 
results. It Is also claimed to combine efficiency with 
economy. 

Th* comparative age of the different elements of the flora 
of eastern North America forms the subject of a paper bj 
Dr. J. W. Hashberger In the September issue of the Pro¬ 
ceedings of the Philadelphia Academy, Most of the flora 
cannot be older than the close of the Glacial period, which, 
from the rate of cutting of the Niagara gorge, is estimated 
to have occurred not more than 15,000 years ago. Some of 
Its elements may, however, be much older, since they may 
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be the descendant* of boreal plants whuh flourished on un¬ 
glaciated areas In the midst of the Ue-sheet. Apart from 
these, there- was firstly a wave of plant-life from the skirts 
of the ire-sheet. This was followed by a northern wave, 
many of the species of which, forming the bog-plants of 
the old Glacial lakes, soon occupied the tundra left by the 
ice; the ronlfers developed later, and restricted the bog- 
flora. Hence came the modern bog and swamp floras, 
while the existing Poccona flora is due to a third invasion. 

Th* work of the Forestry Bureau of the United States 
Department of Agriculture stretches far afield, and the 
forest* of the Hawaiian Islands form the subject of one 
Bulletin by Mr "W. L. Hall, while Mr. W. L Bray in 
another reviews the forest resources of Texas. The 
succession of the forests in Texas indicates that their dis¬ 
tribution Is primarily influenced by the amount of rainfall, 
and only secondarily by the nature of the soil. A remark¬ 
able instance of the spread of n successful type is furnished 
by the mesqulte, Prosopts glandulosa, which has spread 
from the Rio Grande eastwards across the Rio Brazos, and 
northwards into the adjoining States of Oklahoma and 
Kansas. In the Hawaiian Islands a mesquite, although an 
alien, has established itself as a pure foiest from sea-level 
to an elevation of several hundred feet, and is regarded as 
h valuable asset, because, in addition to the fuel and posts 
obtained from the wood, the pods furnish excellent food for 
stork 

In view of the difficulties of obtaining zygospores of 
species of Mucor nnd allied geneta, considerable importance 
attaches to a paper—“ Sexual Reproduction of the Muior- 
ineie," bv Mr. A. F. BUkeslee- which is published in the 
August number of the Proceedings of the American Academy 
of Arts and Sciences The author found that the greater 
number of these fungi failed to produce zvgospores in pure 
cultures, but some would do so when a mass of spores taken 
from an impure culture was sown together. This suggested 
that in the latter case zygospores were produied from 
different mycella or plants, nnd eventually experiments 
demonstinted that two different strains, whuh may be re¬ 
garded ns a (+) and n ( -), were lequired; thus two groups, 
the heterothalltc and homothalln, are distinguished. 
Sporndima is homothnllic, Phycomyces, Rhizopus, and 
several species of Mucor are heterothallic. Differences of 
colour, luxuriance and duration of conjugating ability were 
noted, but the most interesting results obtained were in¬ 
cipient attempts at hvbridisation by opposite stiains of allied 
heterothallic forms 

We learn from the Standard that, under the auspices of 
the Meteorological Council, a new observing station for 
London has just been established m St James’s Paik The 
station is situated in an open spot a few yards distant from 
the Iron railings bordering on the Horse Guards Parade, 
and is equipped with a set of thermometers, mounted in a 
Stevenson screen, and two rain gauges—one of quite an 
ordinary kind, the Other a self-registering gauge of the 
pattern designed by Mr F L Halliwell, of Southport. 
Just within the park railings are placed two ornamental 
wooden frames, one containing, for the previous twentc- 
four hours, automatic records of bright sunshine, of rain¬ 
fall, and of temperature, all made In Westminster; the other, 
copies of the latest weather c hart* and forecasts prepared at 
the Meteorological Office. 

Ws have received a copy of the results of the mognetical 
and meteorological observations made at the Royal Alfred 
Observatory, Mauritius, in the year iqoi. The observatory 
has a complete equipment of instruments recording photo- 
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graphically the variation* of the principal magnetic and 
meteorological elements and of earth movement* in addition 
to a self registering Beckley rain gauge and other auto 
made apparatus The table* containing hourly and mean 
value* have been carefully prepared on the Greenwich 
pattern and are therefore quite clear and convenient for 
reference Mr Claxton print* the results of an interesting 
Investigation of the degree of accuracy of self registering 
maximum and minimum thermometers He finds that maxi 
mum thermometers read higher in a horizontal position than 
when inclined to the horizon the excess may amount to 
i* F Also that the indicatirns of spirit minimum thermo¬ 
meters are untrustworthy owing chiefly to evaporation of 
die spirit They should be used in conjunction with an 
ordinary mercurial thermometer 

A panic on Britain s place in foreign markets is con 
tnbuted to the Economic Journal for September by Prof 
A W Flux rhe author has had considerable difficulty 
In drawing up statistics owing to the great discrepancies 
which he finds in the returns from different countries He 
however considers that the market for British good* in 
Germany France and the United States though narrowed 
by the tariff policy of the third is still of great importance 
and Is expansive in some degree except in the rase of the 
United States In all three cases however the trade done 
by other countries as a whole his grown faster than their 
trade with us 

During March 1903 several e\ ursi ns wert made 
to the Phlegmon fields of Naples by Dr (1 de I orenro and 
Sir Archibald Geikie At the suggest on of the latter the 
former has now published a short history of volcanic activity 
in this region (Rendiconto Naples Academy May to July) 
Dr de Lorenzo divides the vole inic formations into three 
periods the first being represented by the pipernoid tufa 
of the Campagna and by conglomerate and breccia at Cuma 
Comaldoh and Procids the seccnd by the yellow tufa of 
Posilipo Nisida Pozzuoli Capodimonte V and the 
trachitic masses of the Vomero and the third period by the 
eruptions of the Solfatara Monte Nuovo the 1 ago d Agnano 
and similar formations 

In the Rendiconto of the Naples Academy for March and 
April Prof Orazio Rebuff it describes some interesting ind 
simple experiment* with radi im silts When a glass rod 
was rubbed with wool in the ro union way for producing 
electric sparks the author found that if the experiment 
was performed in a medium cont lining a radium salt a 
luminous glow followed the wo I and when the finger was 
brought near the excited glass a glow was again seen 
By taking a vacuum tube and opening connection with a 
small tube contain ng a salt of r id urn and then rubbing 
the outside of the glass tule w th worl a brilliant glow 
was seen within By meins of th s exper mert Prof 
Rebuffat considers it possible to dem nitrite the production 
of emanations from radium prepar it ons of very feeble 
activity 

Dr R vos I fnofm kld of Prague has publ shed in 
Globus lxxxv ad scussion of the melt ng of glacie s in 
winter The author considers that the earth s interior heat 
Is incapable of accounting for any considerable part of the 
phenomenon indeed he only attributes about 3 per cent 
to 6 per cent of the result to this cause Another cause 
which may account for a further t per cent it the slow 
conduction of the summer heat to the inter or The mam 
cause of the melting Is attr buted to the heit ng of the 
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ice by the work done in its descent This work Is Convsrted 
into heat in overcoming friction viscosity and similar ro- 
slstances just as m Joule s classical experiments A 
further increase in the internal melting during the wintar 
is probably due to the pressure produced by the wlntsr 
•nows 

A special report of the seventy sixth meeting of the 
German Association of Naturalists and Physicians Is con¬ 
tained in the number of the PhystkaUsche ZtiUehnft tot 
October so rhe meeting was held at Breslau from 
September 18 to 34 and the physical papers Include the 
following —r Hoppe constitution of magnets, H Hard, 
lecture apparatus C Pulfrlch coast surveying Ac P 
Muller vacuum apparatus C Dieterlci energy of wattr and 
its vapour W Scheffer stereoscopic problems, A K&hler, 
photomicrography by ultraviolet light J Stark mercury 
lamps of quart/ glass O Lummer and P Walts n rays 
W \rmst chemical equilibria at high temperatures, 
L Grunmach properties of emnmum and liquid nitrous 
oxide V Wehnelt negative ions from incandescent metallic 
oxides O Tin ner resolution of fine spectrum lines, 
W Schmidt models of wave motion H T Simon a phase¬ 
meter M Re nganum molecular volumes of halogen salts, 
L Greet 1 r idiat ons from hydrogen peroxide J Rosen¬ 
thal Sprenge! pumps W Stern tone variators K 
Schreber explos on motors also forte weight and mass 
G Bredig and F Lpstein kinetics of adiabatic reactions 
and E Meyer combustion engines In addition a dis¬ 
cussion took place on mathematical and scientific teaching 
In the h gher schools including addresses by K Fncke 
t Klein F Merkel and G I eubuscher In the general 
meetings papers were read on the Ice age by Messrs 
Bruckner Meyer and Partach on the Antarctic expedition 
by Prof Ga/ert and on biological mechanics by Prof 
Rou\ 

1 UK scientific methods which have characterised Japanese 
operations in the I ar East are not the only results of the 
well developed svsten of edueation which the last thirty- 
five vears has seen established in Japan Some fifty year* 
ago Japan was a hermit nation more than five centuries 
behind the limes to day she constitutes a new and important 
factor in the problem of the distribution of the world s 
commerce The story of the foreign commerce of Japan 
since the restoralion of imperial authority fn 1868 is told 
by Mr Yukim isi Hatton in Nos 9 and 10 of senes xxll 
of the Johns Hopkins University Studies in Historical and 
Political Srtenc copies of which have reached us Mr 
Hatton consider* hit, subject under three headings the 
volume of trade the character of Japan s commerce, and 
the geographical distribution of trade Two remarks 
towards the end of h s paper will show the conclusions 
to which Mr Hatton has ome Japan must rely on 
industrial development rather than on agriculture, and must 
try to excel in the quality f the goods produced rather 
than in quantity Japan possesses all the advantages 
necessary to make her a greit manufacturing country Her 
people possets exceptional skill and labour Is relatively 
cheap coal is abundant and the raw material la easily 
obtainable either at home or in the neighbouring countries ” 
Those readers who have followed the steps in Japan s de¬ 
velopment since 1868 will be prepared to agree with Mr 
Hattori that his country is but at the vety beginning of 
beginnings of what will yet be seen 

A second edition of Mr Dnnkwatar Butt’s “ Practical 
Retouching hat been published by Mesars Illffe and Sons 
I td at is net 



November 17, 1904J 


NATURE 


«3 


Masses Macmillan and Co Ltd have In the press an 
English translation of Dr Cohnheun a Ch emu try of the 
Proteid* * prepared with the author a aanction from the 
aecond edition of that work by Dr Guatav Mann of the 
phonological laboratory at Oxford and author of Phytio 
logical Hiatology Dr Cohnheim a book which in its 
aecond edition haa been entirely re modelled deals with all 
recent advances made in analyaing and synthetwng proteids 
Several special features have been introduced into the English 
translation and some of the chapters have been re wr itrn 

An English edition of Prof Weismann s Evolution 
Theory which has been translated with the author s co¬ 
operation from the second German edition (1904) by Prof 
J Arthur Thornton of Aberdeen University and his wife 
will be published in two volumes by Mr Edward Arnold 
toward the end of this month 

To commemorate the twenty fifth anniversary of the 
founding of the firm of Burroughs Wellcome and Co Mr 
Henry S Wellcome is arranging an exhibition of historical 
objects in connection with the history of medicine chem stry 
pharmacy and the allied sciences the object being to llus 
trnte the art and science of healing in all ages The date 
of the open ng of the exhibition is not yet fixed 

The Cambridge University Press will publish very shortly 
in the Cambridge Biological Senes Morphology and 
Anthropology by Mr W L H Duckworth The volume 
will present a summary of the anatomical evidence bearing 
on the problem of man s place in nature The Cambridge 
Umvers ty Press has also in preparation Studies from the 
Anthropolog cal Laboratory in the University of Cam 
bridge by Mr Duckworth 

The November number of the Popular Sct*nc* Monthly 
is devoted ent rely to the St Louis Congress of Arts and 
Science The representative administrative board it will 
bs remembered adopted the plan proposed by Prof Munster 
berg of Harvard University to hold one congrats of the 
arts and sciences which should attempt to promote and 
demonstrate the unity of science An appreciation of the 
work of this international congress interspersed with 
portraits of representative men of wnence from various parts 
of the world is contributed by Mr W H Davis of Leh gh 
University one of the secretaries A selection from the 
addresses given at the congress completes an nteresting 
number of the magazine 


OUR ASTRONOMICAL COLUMN 
bvcus Const (1904 b) —A telegram from Prof Max 
Wolf to the Attronomuck* N achnchttn (No 3975) states 
that on October a8 the ephemens published by M 
Ketlinsky in No 3073 of that journal needed corrections of 
+ iis -a 4 and further that the magnitude of the comet 

Visual observations have not as yet been fruitful Prof 
E Millosevich vainly sought for this object on September 15 
and October j 

Deslandrbs a Formula fox the Links in ths Oxygen 
Series—R eferring to a note on the results obtained 
by Mr O C Lester concerning the oxygen bands in the 
solar spectrum which appeared in these columns on 
October ao Prof Deslandres directs attention to the fact 
that a modification of his first formula (viz N 
equivalent to that now proposed by Mr Lester was pub 
lined by him In his original ( Comptu rtndtu August 1886) 
and succeeding memoirs on this subject 
Mr Letter s statement that the first law require* the 
modification which he proposes is obviously justified but he 
appears to have omitted to study the original memoir* and 
to nave accepted the epitomised and generally known results 
as being complete This doe* not however lessen the im 
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portence of the valutble experimental results he obtained 
In measuring ths old and new bands on his large dispersion 
photographs 

Annual Rxpokt of the Cape Obsekvatory —In the report 
of the Cape Observatory for 1903 Sir Dav d Gill records 
several important addltione to and modifications of the m 
atru mental equipment 

The work of the new traneit circle has been greatly fault 
tated and the resulta improved by the adaptation of a 
Repsold automatic trantitting device to the instrument 

1 he line-of sight spectroscope which ts used n connection 
with the Victoria telescope has been re modelled and an 
extremely delicate thermostatic arrangement haa been fitted 
so thit the temperature of the prism box can be maintained 
constant within ±o s o$ F during a three or four hour* 
exposure 

In the astrophyelcal department several stellar spectra 
have been completely reduced in the region A 4100 to A 4580 
and those of Canopus and Sinus have been discussed in con 
nection with the corresponding terrestrial origins of their 
lines The resulta of the line-of sight work have been made 
more trustworthy by measuring only those lines which on 
traversing either the thin or the thick ends of the pnsras 
show no relative displacement and a Phoenicia has been 
shown to have a very large radial velocity In December 
this star was apparently receding from us at the rate of 
105 km per second 

A large amount of routine work in connection with the 
me ntenance of an effic ent time service and the completion 
of the Cape zone for the astrographic chart was accomplished 
during the year Important operations were also carried 
out in connection with the geodetic survey of South Africa 
whilst the Government survey of the Transvaal and the 
Orange R ver Colony and the topographic survey of South 
Africa have been planned the former having been 
commenced 

Thi Transition from Primary to Secondary Sprctra — 
Some very interesting experimental results obtained with 
the idea of determining as defmtely a* possible the points 
at which under various conditions the primary is replaced 
by the secondary spectrum in gases are published by Mr 
P G Nutting In No a vol xx of the Attrophyncal 
Journal 

Ihe general method was to determine what current 
capacity caused the above named change when either the 
wave length the pressure the nature of the gas the in 
ductance or the resistance was altered and this was called 
the critical capacity 

Among other results the experiments showed that this 
critical capacity is a function of the wavelength and that 
it increases slightly as the pressure decreases down to about 
1 mm of air when it suddenly becomes Infinite All the 
elements tested have ths same critical capacity for the same 
wave length and pressure although the critical point is more 
marked in some elements than in other* The introduction 
of inductance always relatively weakens the eecondary and 
strengthen* the primary spectrum *1 though no amount of 
inductance will completely annul the effects of capacity 
Resistance acts similarly to inductance The critical 
capacity of any vapour m a mixture of vapours was shown 
to be the same as when no other gases were present 


NEW BUILDINGS OF THE UNIVERVIY 
OF LIVFRPOOL 
The G orgt Holt Phynct Laboratory 
T'HE Gtorge Holt Physics Laboratory which was de 
dared open by Lord Kelvin on November 1a will be 
valued by the University of Liverpool as a magnificent 
addition to its fabric as well as a memorial to one of the 
wisest and most generous supporters of that college from 
which the university has been developed 
The laboratory covers an area of 9600 square feet and 
hat an average height of 45 feet The architects are 
Messrs Willink and Ih cknease of Liverpool with whom 
there Is associated Prof F M Simpson now of University 
College London Ihe external walls which are very sub 
stantial are built in best common brick with broad course* 
of red brick and dressing* of Store ton stone The base* 
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meat floor* are asphalts on a bod of concrete resting 1 on 
the continuous rock which it the foundation of the whole 
building All the upptr floors are Are proof they consist 
of a bed of concrete which encases a lattice work of steel 
girders and supports a layer of coke breeze upon which 
tongued and grooved pitch pine boards are stuck down with 
bitumen and nailed lhe resulting surface is both noise¬ 
less end steady and the whole building is made very rigid 
by the girders employed 

In the basement there is a large workshop fully fitted 
with machine tools store rooms a room containing a liquid 
air plant a furnace room an accumulator room a room 
for the custody and comparison of standards and a number 
of research rooms in which extra steadiness complete 
darkness or constancy of temperature can be respectively 
secured 

On the ground floor close to the entrance hall and cloak 
rooms are the doors of the Ury,e lecture theatre a smaller 
class room and a large laborat rv for elementary students 
This floor also contains the proparition room the apparatus 
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room and a sitting room ofhee and private laboratory for 
the professor 

lhe first floor is set apart for the teaching tf senior 
students It contains two large students labor etc ms four 
smaller rooms suitable for optic il and acoustical expen 
mentx a students workshop a library and two sitting 
rooms fer demonstrators 

1 he second floor consists almost entirely of research rooms 
of various sizes Of these son e ire designed for special 
purposes such as spec troscopy but the nnjrrity are planned 
so is to be adaptable to as great a variety ol needs as 
possible 

A photographic dark room is provided on each floor that 
in connection with the preparation room is adapted for the 
making of lantern slides and enlargements There is also 
a small observatory on the roof containing a four inch 
equatorial telescope 

An electrically driven lift working in the centre of a 
tower is available for the conveyance of heavy apparatus 
from floor to floor It can also be used to give access for 
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experimental purposes to all points of two vertical walla 
which extend to the full height of the tower, about 75 feet 
In another part of the laboratory access over a horizontal 
distance about 90 feet nearly equal to the whole length 
of the building is secured 

The rooms are heated by low pressure hot water, and 
are ventilated by an exhaust fan in the roof They are 
adequately supplied with gas with sinks to which hot and 
cold water are led with electric power from the corporation 
mains and with wires from a switch board in tile basement 
to which the accumulators are connected The wiring 1* 
run in wood casing on the surface of the walls all pipes- 
are fully exposed ind wherever a floor or wall it pierced, 
an opening is left through which further permanent or 
temporary connections can be made as required 

1 he apparatus and preparation rooms have galleries round 
them so that their whole wall space is rendered available 
for cupboards and drawers Special devices have been 
adopted for the re idy darkening of the lecture theatre and 
for the provision rf rigid points of attachment above the 
whole length cf the lerture table lhe counter shafting in 
the workshop is supported so as to be entirely independent 
of the rest of the building and thus silence and freedom 
from vibration ire secured 

lhe erection of the laboratory w«8 rendered possible by 
the mumfiiente of a small bodv of donors Mrs and Miss 
Holt Sir Jchn Brunner the lite Sir Henry late the ex¬ 
ecutors of the late Kcv J H ihom Mr Alfred Booth Mr 
Holbrook (jaskell Mr J W Hughes ind Mr John Rankin 
who together subscribed the sum of aj bool whieh by the 
addition of interest has imreased to 259001 lhe cost of 
the building vv th furnituie and fittings is 21 600/ A sum 
of i2ool his already bien spent upon machinery and new 
apparatus ind thus about 5000/ is available for the com 
pittion and maintenan e cf its equipment 

It is h()|xd that llu general schemi accord ng to which 
the labor Uoiv is irrmged will prove favour ible lo simplicity 
ind economy 1 f ulmimstr itu n and will dlow teaching 
and riseirch to fle unsh side by side not hampering but 
supporting each (thpr 

Viui Uidical Hull tings of the Cniv rsity of l iverpool 

lhe new nudi il buildings opened at I iveipocl on 
November 12 g f r to complete the university schoc I cf 
medicine in that city in c thon ufchly efluient and modem 
minner Ihey provide accommodation chiefly for the sub¬ 
jects of anittniy sutlers and nutena mtdua the school 
of dental sui(,cry and the s hool others and forensic 
medicine 1 here ire l ur full floors to the building and 
the ground plan is of an I shape One limb of the L shaped 
figure joins the hnd Thompson } ares laboratories opened 
six vears ago for physiology and pitholqgy lhe other limb 
forms a wing ending fnely towards the north In the angle 
of junction of the two portions of the building are pi iced 
I irge the itres one on the ground floor fir surgery, the other 
upst cirs for hum <n anatomv The pitch of the benching 
is steep ind the lighting is extremely good from a series 
of long windcws following the curve of the rounded angle 
of the building In the wing lighted by windows east and 
west is a spacious museum for anatomical preparations 
Above this is a large room for dissection especially well 
lighted from the east An excellent theatre for operative 
surgery forms a feature of the surgical equipment 

In addition to the theatres museum and dissecting room 
are rooms for a library and for smaller classes than those 
the theatres are intended to accommodate In the front 
portion of the building is the medical faculty meeting 
room for transacting the business of the faculty and of 
its various committees also for meetings of the veterinary 
board which manages the newly started university school 
of vetertniry medicine Next to the medical faculty meet¬ 
ing room is the spaciou* room providing an ofhee for the 
Dean of the faculty No effort or expense has been spared 
m making the construction at once durable well lighted 
within and handsome from the exterior Admirable light¬ 
ing has been secured throughout even to the basement 
rooms, which are particularly good so as to provide a 
much needed reading room for students lhe erection was 
begun three vears ago and part of the building has already 
been in occupation for more than a year 'Die architecta 
are Messrs Waterhouse of London, who have designed 
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mat of the older building* of the univer»lty. The group of 
medical school building* now in u<e have cost altogether 
-bout 8o,oool., including, with the building opened on 
Saturday, the Thompson-Yates laboratory and the Johnston 
laboratory. The Chancellor of the unlveraity, Lord Derby, 
formally inaugurated the new building* on the .ome aftw- 
noon as Lord Kelvin turned the new university laboratory 
lor physic*. With these fresh additions to it* accommo¬ 
dation and teaching equipment, and with the fine new 
laboratories for zoology and for electrical engineering now 
rapldlv nearing completion, the University of Liverpool will 
rank kmong the best provided university institutions in the 
country. 

PROF. MENDEL&EFF ON THE CHEMICAL 
ELEMENTS. 

‘T'HE last half-volume (eightieth) of the new Russian 
“ Encyclopaedic Dictionary” contains a rental kable 
paper by Prof. Mendeldeff on the chemical elements, of 
•which the following Is a slightly abridged translation. 
Together with the articles on matter and on the periodic 
law, which Mendeldeff contributed to previous issues of 
the same dictionary, and a paper, ” An Attempt at a 
Chemical Comprehension of the World's Ether," published 
In a Russian review, this article represents the fundamental 
physical and chemical lonceptions of the great chemist 
as they now appear in connection with the discoveries of 
recent years. 

“ Human thought," he begins, “ has always endeavoured 
to simplify the immense variety of phenomena and sub¬ 
stances In nature by admitting, if not the full unity of the 
fundamental elements (Democritus, Epicurus), at least 
the existence of a limited number of elements capable of 
producing all the variety of substances In antiquity this 
tendency often resulted even In confusing the phenomena 
with the substances (earth, water, air, and fire) ” 
Since the time of Lavoisier such a confusion has become 
■certainly impossible the substances are sharply separated 
from the phenomena which are associated with them 
Of course, there may be partial returns to the old 
view. “ However,” Mendeldeff continues, " the solidity 
of the now prevailing conception as to the profound 
difference existing between substances and phenomena is 
the result of such a mass of coordinated knowledge that 
It cannot be shattered in the least even if a small portion of 
the men of science return to the " dynamism ” of old whnh 
endeavoured to repirsent matter also as one of the forms of 
phenomena. Consequently we are bound now to recognise 
the substances (the masses) and the phenomena (the move¬ 
ments) as two quite separate, independent categories, suih 
as space and time, the substance of which our thought 
has not yet penetrated, but without which it cannot wurk. 
Thus, for example, wo are far yet from understanding 
the cause of gravitation, but with Its aid we understand 
many phenomena, even though up till now it is not 
quite evident whether attraction acts through the aid of 
an intervening medium or represents a fundamental force 
whkh acts at a distance Progtess in the understanding 
of nature depends, therefore, not upon our reducing every¬ 
thing to one final conception—to one ' principle of all 
principles —but in reducing the great variety of substances 
and phenomena which act upon our senses to a small number 
■of recognised fundamental conceptions, even though these 
last be disconnected One of such conceptions is that of 
the recognised chemical elements. 

“ The simplest way of conceiving matter in this case is 
to consider it as the result of combinations of elements 
which themselves are matter; and the phenomena as the 
results of movements which are the property of these 
elements or their aggiegations. It was from this point 
of view that the conceptions were elaborated as to the 
distinction, not only between phenomena and substances, 
but also between simple bodies and elements; because the 
conception of a simple body implies the idea of an im¬ 
possibility of transforming certain bodies Into other bodies, 
while the conception of a chemical element Is merely deter¬ 
mined by the desire of diminishing the number of sub¬ 
stances which are required for explaining the great variety 
of the latter." 


Mendeideff passes next to the so-called “ rare ” elements. 
Leaving aside historical details concerning them, he re¬ 
marks that it It the more necessary to dwell upon them 
as they complete to a great extent our knowledge of the 
periodic law. “ Our Information about them," he con¬ 
tinues, " can also, in our opinion, contribute towards 
explaining the relations between the phenomena and the 
substances In nature; because for the understanding of a 
multitude of natural phenomena it is necessary to rcs.nt 
the lonreption of the so-called lumlnifeious ether, 
which by all means must be considered as a ponderable 
substance, and consequently must have its place In the 
system of elements, inasmuch ns it reminds us of the proper¬ 
ties of helium, argon, and other similar elements. Ihe 
conception of the ither was resorted to nt the outset ex- 
tlusivelv for explaining the phenomena of light, which, as 
IS known, ian be best understood as the result of vibrations 
of the ether However, later on. ether, considered as being 
distributed throughout the universe, was resorted to in order 
to explain, not only electrical phenomena, but also gravita¬ 
tion itself In consequence of that, a very great importance 
has to be attnbuted to Ihp ether, and as It cannot be con¬ 
sidered as anything but ponderable matter, we are bound 
to apply to it all the conceptions which we apply to matter 
in general, including also the chemical relations. . But as, 
nt the same time, we are bound to ndnilt that this matter 
Is not only distributed throughout stellar space (In 
older to explain the light whirh reaches us from the stars), 
but also penetrates all other substances, and as also we 
must admit that the ether has no capacity of entering into 
chemical reactions, or of undergoing any sort of chemical 
condensation, therefore the above mentioned elements, 
helium and urgon, which are characterised piecisely by the 
absence of that property of entering into rhemical real lion* 
with other substances, show in this respect a certain 
similarity with the ether.' " 

Referring further to radium, Mendeldeff remarks that 
there ran be no doubt as to its being a separate element, 
extremely rare in nature. As to the emanation of helium 
by radium, and the presence of the helium spectrum in the 
spectrum of rudium, he explains these facts by the occlusion 
of helium in a compound of radium, and considers that 
“ nothing gives us reason to think that radium should be 
transformed into helium " “ Notwithstanding the ex¬ 

tremely small quantities of radium occurring in nature 
Madame Curie has succeeded in obtaining a compound of 
it. and in establishing Us kinship with barium, us also in 
finding Its atomic weight to be near 22 which permits us 
to complete the pettodlc system of elements by placing 
radium In the second group, In the ialh row, in which we 
have already thorium and uraniuin, the ores of which are 
possessed of radio-activity.* 

‘‘As to argon and its congeners—neon, krypton, and 
xenon—these simple gases, discovered by Ramsay, differ 
from all the known elements in that, up till now, not¬ 
withstanding the most varied attempts, they could not 
be brought into combination with any other substance, or 
with each othei This gives them n separate place, qu-|e 
distinct from all other known elements in the periodic. 

and induce u* to tomplct** the *ystrm by a new 
separate gioup, the group reio, which precedes group 1., 
the representatives of which are hydrogen, lithium, sodium, 
and so on. . , 

‘‘The placing of these elements in a new group is 
fully supported liv the ntomic weights which aje deduced 
for these gases on the basis of their dcnsitn 
that the molecule of e 


mh of them contains but o 
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of tbs world s etherl have eirredy T™"*' n 
■ An Attempt »t a Chemical Cnmnrehen-ton of the Filler, in 
MtUtnnr ami Library ,f 

lJ'ii T.I'ulr>V and Into Knsl.eh bv M JCemen.lcty umlrt the title "A 
Cherai Jl'com.rpCicm of the Kthee f 0 .’ r w”’ 

1004) I must, however, remark that the German truelation u t complete 
m! but thet the editor* of the Kmtlieh 

deprive* the ertfcle of the reelutic meanmt which I intended to give it 
MtaSdSJT.h. et«mc -ei,b. ofr.dmm 
t»*u»hcty abova the fixate found by Medei ne Curi e but 1 
It mill rent situ doubtful whether the ctmclmioo of Madame <-uri« hae to 
ba altered." 
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Thu*, helium mu*t be pieced before 1 


, and argon 

__ In thii table there are, 

in the group zero, two unknown element* * and y, which 
have hem introduced for two reaion* flr*t, becaute In the 
corona of die *un above the region of incandescent 
hydrogen, there ha* been noticed an element which ha* an 
independent spectrum and therefore Is named coronlum 
and although it is yet unknown (helium was also first 
characterised by Crookes as an element, on account of the 
Independence of its spectrum) it must have a density, and 
consequently an atomic weight both smaller than those of 
hydrogen fin the table this element is marked as y ), and 
secondly, because there is no reason to believe that the 
system of elements is limited in the direction of the lightest 
ones by hydrogen The presence of the elements * and y 
In the group sera makes us think that the elements which 
correspond to these positions in the system will be dis¬ 
tinguished by the absence in a high degree of the capacity 
of chemical combin 


cepbon of the chemical element* la connected in the most 
intimate way with the generally received teachings of 
Galileo and Newton about the mass and the ponderability 
of matter, as also with the teaching of Lavoisier concern¬ 
ing the indestructibility of matter, Tl A* conception of the 
ether originates exclusively from the study of phenomena 
and the need of reducing them to simpler conception*. 
Amongst such conceptions we held fos a long time 
the conception of imponderable substance* (such aa 
phlogiston, luminous matter, the substance of the positive 
and negative electricity, heat, 4c), but gradually this 
has disappeared and now we can say with certainty that 
the luminiferous ether if it be real la ponderable although 
it cannot be weighed just as air cannot be weighed in air, 
or water m water We cannot exclude the ether from 
any space, it is everywhere and penetrate* everything, owing 
to it* extreme lightness and the rapidity of motion of ita 
molecules Therefore such conceptions as that of the ether 
remain abstract or conceptions of the intellect like the on* 


The same property 
must be attributed to 
the substance of the 
ether which must 


extremely low density 
and consequently a very 
great rapidity of motion 
of its molecules in 
order to have the posM 
bility of escaping from 
the spheres ol attrac 
Hon, not only from the 
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sun and other suns the 

greater than that of 
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concerning the double 


of the 


the 


which we know do not 


Group II Croup III 


Cu°>tij 6 
Rb=8 5 « 


Group IV Gro P V Group VI Group VII i 


M«-n i 

C.-40 , 
/n«65 4 
81=876 


Aleuts o | Si tB 4 


S 3906 0=35 4 
Crs=»5» 1 Mn«°]j 


=119 o 8b 1100 Te=i9j 




I Ru=ioi 7 
lPd=*.oo 4 


01=191 lr—193 


o| Tl*=ao4 1 1 Pb**»u6 9 UicaoS 


{ft 


if we attribute to the 
ether the properties of 
gases we must admit 
on the basis of the 

kinetic theory of gases that its specific gravity must be very- 
much smaller than the specific gravity of hydrogen In 
order that the ether may escape from the sphere of attrac 
tion of stars the mass of which is fifty times greater than 
the mass of the sun it must while it chemically resembles 
argon and helium have an atomic weight not more than 
o o (o 000 000 053 (and a density in relation to hydrogen 
half as large as I have proved in the above mentioned article 
on ether) The very small value of this figure already 
explains why there is little hope of isolating the substance 
of the ether in the near future as it also explains why it 
penetrates all substances and why it is condensed — —” 
ee or collects In a phystcomechamral way 
substances—being mostly condensed 
ense masses as that of the sun or of stars - 
In conclusion MendeMefF indicates that while the con 
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which alao leads us to the very teoi 
number of chemical elements out of v 
nature are composed ’ 
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WELSH CONFERENCE ON THF. TRAINING 
OF TEACHFRS 

'T'HT Welsh National Conferenre on the Training of 
A Teachers was held in Shrewsbury on November 10 
and 11 and although no special reference was made to 
science teaching still the subject of education is now in a 
fair way to be considered a science, since it haa been in¬ 
cluded as a section of the British Association 
The conference waa convened by the Central Welsh 
Board and the University of Wales and in addition to 
these bodies representatives attended from every county 
education authority in Wales, from every type of educational 
institution from the National Executive of Welsh Councils 
and from all the associations of masters and mistresses 
Upwards of 200 delegates attended in all most of whom 
remained throughout all four sessions 
At the first session which was devoted to “ The Special 
Aspect of the Problem of Training Presented m Wales," 
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Wales, presided, and in his opening address submitted the 
pout* which it was moit important that the conference 
efaould decide Briefly they were theee What were the 
real demand* of the Principality and how far were they 
met by emitting metitutiona? Waa Wale* to import the 
shortage of teachers or to increase her own production? 
In what manner could the school* be best utilised as train 
ibg grounds without injuring the schools? and should 
local education authorities undertake the training of 
secondary teachers? To these Questions no uncertain 
answer was suggested although the conference abstained 
from passing formal resolutions until an opportunity had 
been accorded the members to consider the verbatim report 
which it was decided to publish at an early date 

At the second session Mr Lloyd George M P presided 
and a paper was read by Lord Stanley of Alderley chair 
man of the Anglesey Education Committee and late chair 
man of the London School Board on The Point of View 
of the Local Authorities The debate was opened by Mr 
S J Hughes county alderman of Glamorganshire Both Lord 
Stanley and Alderman Hughes emphasised the paramount 
importance of training for the elementary school teacher 
In summing up the debate Mr Lloyd George replaced the 
sword by the trowel and emphasised the need for addi 
tional accommodation and for subsidising (he buildings and 
tht staffs Enthusiasm was required he said to meet the 
increased burden on the rates but he believed that the 
enthusiasm would be forthcoming At this stage the only 
resolution of the conference was passed This was moved 
by Principal Griffiths and asserted That it is the duty of 
the Principality to undertake the training and supply of 
teachers sufficient to meet the requirements of the Prmci 
polity 

At the third session which was presided over by Sir 
John Gorst The Special Aspects of the Problem of the 
1 raining of Elementary Teachers was considered a paper 
being read by Mr T John vice-president of the National 
Union of Teachers The experiments already being tried In 
the utilisation of the intermediate schools of Wales for the 
training of pupil teachers were described in detail but the 
general opinion of the conference was unmistakable—that 
any half time system should be a temporary expedient only 

As regards the question of the concurrent instruction of 
primary and secondary teachers it was agreed that it is 
necessary for the separation of the primary teacher s pro 
fessional training from his general education and that 
under certain conditions It is possible and desirable that 
primary and secondary students should be trained together 
The important question of the further training of those 
acting teachers whose qualifications are incomplete was 
introduced by Mr Badger director of higher education 
for Monmouthshire 

The relations between the various qualifying examina 
tions were considered and there was practical unanimity 
that matriculation should be a condition of entering the 
primary training departments of the three university col 
leges of Wales 

Mr Humphreys Owen M P chairman of the Central 
Welsh Board, presided over the fourth session which was 
devoted to the ' Special Aspects of the Problem of 
Secondary Training Two paper* were read by Mias E P 
Hughes late principal of the Cambridge Training College 
for Secondary Teachers and Mr Trevor Owen Swansea 
who acted a* the official spokesman of the Association of 
Welsh County Schoolmasters The conference was decidedly 
of opinion that secondary training should be post graduate 
and completely differentiated from the degree course but 
that the training college should be essentially attached to 
the university college Representatives of the Association 
of Assistant Masters also addressed the conference and 
endorsed the views exp r e s sed by the readers of the papers 

There can be no doubt that the ultimate result of the 
conference will be far reaching and beneficial The inter 
change of idea* always makes for good and it Is not too 
much to hop* that from tht deliberations there may be 
devised a scheme which will be workable for all parts of 
the Principality and will In time produce a supply of fully 
trained teachers of all grades which like her system of 
secondary education already established will be a lasting 
and tangible proof of the enthusiasm of the Welsh people 
for education 


THERAPEUTIC BACTERIAL INOCULATION » 


has come to be generally recognised that the soil in which 
they grow plays a cardinal part in determining the ultimate 
effect or fate of the microbe The finding of a pathogenic 
microbe and even the accessory disposing factors of a 
disease are however after all only the beginnings of the 
greater problem which is the end and aim of all medical 
science viz the cure of the disease 

1 o attack the causal agent is manifestly a s lut on of 
the problem and this was the method originally advocated 
by Lister who may be regarded as the founder of the 
doctrine of the tet ological curative principle Experience 
has however shown that the attempt to destroy by means 
of ordinary chemical poisons the microbes in the living body 
it fraught with danger for long before the protoplasn of 
the microbe is destroyed the cells of the body are irreparably 
damaged Internal antiseptic therapy is a thing of the 
past To-day we must rely on the stimulus produced by 
bacteria in the body whereby the cells of the latter elaborate 
substances which arc antagonistic to these same bacteria 
Ihese substances—germicidal in the widest sense of the 
woid—differ considerably in their mode of a tion Some 
neutralise the bacterial poisons others produce a solution 
—a lysis—of the bacteria In other cases again 
Metchnikoff claims that the destruction takes place by a 
k nd of digestion in the Interior of certa n cells of which 
the chief representatives are the wandering corpuscles of 
the blood 

The inoculation of a living microbe for the purposes of 
prophylaxis dates from the time of Edward Jenner whose 
work was widely extended by Pasteur It is not even 
necessary to use living bacteria dead bacteria being like 
wise capable of conferring immunity In any case with 
the exception of diphtheria antitoxin previous attempts hive 
aimed at pevention rather than cure The authors of the 
papers before us are the first who have utilised bacterial 
Inoculations as a curative agent Dr A E Wright late 
professor in the Army Medical School is already widely 
known for hn method of the preventive inoculation against 
typhoid fever—a method which is admitted to have Ted 10 
a marked diminution of this disease in the Brit sh Army 
His most important work however has been the discoverv 
of therapeutic inoculation Vo introduce bacteria into an 
individual already infected with the same bacteria would 
at first sight appear to be a paradox but the results obtained 
justify the means By the Invention of accurate methods of 
testing the effects produced in the body by the inoculation* 
Dr Wright has been able to demonstrate that the elabor 
ation of protective substances follows a general law 
characterised at first by a negative phase and followed by 
a positive phase in which the protective substances in the 
blood are increased m quantity 

In a series of papers he has likewise shown that in so 
called phagocytosis there is really a cooperation of the cell* 
and fluids of the body and that in the latter there are sub 
stances—opsomns—which m some way or other act upon 
the microbes and prepare them for subsequent destruction 
by the leucocytes This opsonic type of immunity is applic 
able to a number of diseases but the present researches 
show that the mere presence of these opsomns is not 
sufficient to induce Immunity They must be in the proper 
place and at the required time if they are to exert their 
action and a great deni of art is required on the part of 
the inorulator to create the most advantageous conditions 
for his patient The methods advocated by Prof Wright 
are so new that It is difficult to foresee how far they may go 
but the striking curative results obtained justify one in 
prophesying that the time is not so very far distant when 
the abilities of the physician will be judged by his successes 
as an immunisator for it must not be imagined that 

* On the Action txsrted won tho Un^hyUcKciu Wf«« by the 
Homan Blood Fluid* and on the Elaboration of Protective Wsmonn in 
tba Homan Or naira 10 rewww* to Inoculations of « Staphyiocaxm 
Vaccine By Dr A E Wight and Capt. Stewart R Dooflu I M S 
IPrte Roy Soc Sopismbar 1904) 

On tbo Action ended upon the Tubardo Baalim by the Homan Wood 
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immunisation consists Sn the subcutaneous inoculation of 
some mysterious bacterial fluid prepared in the laboratory 
On the contrary it is a complex proiess and it i* only 
With the help of accurate scientific measuring methods that 
the physician will be able to gauge wheehei he is helping 
or injuring his patient 13 


PAIAOZOIL SLED PLANTS 

I T may be doubted if thise who are net directly concerned 
with the study <f the vegetable kingdom appreciate 
the full significance of the distinction which the botanist 
maintains betwc en plants of seed bearing and spore bearing 
habit For this reason the recent and important discoveries 
proving that the seed bearing habit existed among more 
than one group of Pal eoroic vegetation discoveries which 
will form a historical landmark in the study of fossil plants 
may not attract the attention which is their due outside 
the circle of workers on recent and fossil botany 
The seed bearing habit is from many points of view 
reg irded as a far higher stage in plant evolution than that 
cttained by any known member of the vegetable kingdom 
in which the fertilised megasporangium remains without 
any integument of the nature of a seed coat bo far the 
botanist has associated the seed habit with two classes of 
plants the gymnosperms (Conifer® Cycadee &c ) and 
the ungiosp* rms or flowering plants and with these alone 
It has not been suspected that members assigned to other 
groups including the great race of vascular cryptogams 
(Ptendophyta) had at any period m their evolution attained 
to this high status Yet such has recently been shown to 
be the case 

It is interesting to notice that these discoveries have been 
in only due to the British school of paliobotinv Mthough 
it has been known for a long period that remains obviously 
of the nature of seeds occur here and there in the sand 
stones and shales of the Carboniferous period Carruthers 
was the first to suggest in 187a that some of these fossil 
Seeds may be attributed to the genus Cordaites an extinct 
rate of gymnospermous iffimties This conclusion was sub 
sequently confirmed by Gcimtz Grand Fury Ren mlt and 
other Cc ntmental botanists who have greatly extended our 
knowledge of this Palaeozoic type 

Until recently Coidaites has remained the solitnry 
Pnleeo/oic genus which was known to have attained the 
seed bearing habit 

In i<)ot however Dr Scott published a full description 
of a Carhonifeious cone Lepidocarpon of undoubted lyco 
podinn affinities where integumenttd megasporangia are 
feund when fullv mature and in which each sporangium 
contains a single embryo sac It has thus become clear 
that in the history of the lycopodun stock the evolution of 
seed bearing members had taken place More recently other 
evidence has accumulated which not only confirms this con 
elusion but tends to show that Lepidocarpon did not stand 
alone among lycopodi in this respect 

It is to discoveries still more recent of a similar nature 
but affecting other lines of descent that special attention 
may be directed lhty are concerned with a synthetic type 
of Upper PaUcoxoic vegetation of great interest whuh has 
briomo widely known under the name Cycadofihcei 
More than one genus of this group has now been shown 
to have reached the seed bearing status 
The credit of the firet discovery of this nature is due to 
Prof Oliver and Dr Scott who recently published a 
full account of the seed and the evidence for its attribution 
in the Philosophical Transactions of the Royal Society 
The more important conclusion of these authors may be 
briefly summarised as follows It has been found that a 
vied already recorded by Williamson as Lagenottoma 
Lomaxi was borne by the fossil plant known as Lygino- 
dendron The two have not been found in continuity but 
the evidence for this conclusion although in the mam in¬ 
direct is none the less conclusive The chief point lies In 
the identity of the glandular structures found on an organ 
termed the cupule " which envelops the seed with thoee 
already known to occur on the stems petioles and pinnules I 
of Lyginodendron, which are peculiar to this genua among 
<. arbomferous plants 

Withto a few months of the earlier record of this re- | 
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markable research by Prof Oliver and Dr Scott, their 
mam conclusion wds confirmed in an unexpected manner 
by the discovery on the part of Mr htduton of the seed 
of another genus c f the same group Medullosa of which 
an account his alsc jppttred m the Philosophical Ttant- 
attwns In this case the pedicel of a large seed of the 
type known as Rhabdocarpus was found to bear pinnules 
identical with those of the frond Neuroptens hettrophylla 
the foliage of i Medullosa 

Mere absolute continuity an extremely rare circum 
stance among fossil pi ints exists between a foliar and a 
reproductive organ 

1 urther evidence but more inconclusive and indirect, also 
exists but space forbids any notice here Attention may 
however be directed to an interesting and suggestive com¬ 
munication published bv M Grand Eury in the Comptes 
rendus during the present year on the same subject 

The discoveries under discussion have made It clear that 
at least two genera of the Cycadofilicee possessed the seed- 
bearing habit and evidence is ilso available which suggests 
that 1 ygmodendron and Medullosa did not stand alone in 
this respect 

Prof Oliver and Dr Scott have concluded that ‘ the 
presence in the Palaeozoic flora of these primitive Fern 
like Spermophyles so important as a phase In the history 
of evolution may best be recognised by the foundation of 
a distinct class which may suitably be named Pterido- 
sperme-c ' This suggestion would seem to be a happy 
one even though it may eventually involve the absorption 
of the whole group now familiar as the Cycadofihces 

In connection with these researches of Prof Oliver, Ur 
Scott and Mr Ridston many further points of interest, 
and in some cdscs of criticism might be discussed but it 
must suffice here to direct attention to one or two valuable 
clues which these discoveries afford The phylogeny of the 
eycads a race with a great past and still existing though 
in greatly diminished numbers is in its main outlines now 
clear rhere can be little doubt that the cyridt are 
sprung from this same pteridospermous stock which in its 
turn < ngmated from a truly fern like ancestor 

In the investing envelope of the young seed of I ageno 
stoma which Prof Oliver and Dr Scott have spoken of 
at, the tupule it is not improbable that homologm mav 
eventually be recognised with protective structures exist 
mg among members belonging to other lines of descent 
which inav hav great value as a contribution to other 
phylogenetic problems 

In conclusion the existence of the seed bearing habit 
among certain members of three out of the six great groups 
of Upper Palaeozou times raises the interesting speculation 
whether other groups may not eventually tr found to have 
attained to the same status The Calamites the repre 
sentatives of the Equtsetales are at present above any real 
suspicion in this respect yet it would now be hardly sur 
prising if further discoveries revealed the existence of seed 
bearing members in this group although it is by no means 
safe to assume that the seed bearing habit must necessarily 
have existed in any group FAN Arbbr 


ANTHROPOLOGICAL NOTES 
r THE Reliquary and Illustrated Archaeologist for October 
A contains at is usual with this journal, interesting and 
well illustrated articles among which may be noted one 
on “ the funambulist " or rope-walker, by Mr Arthur 
Watson some Norman and pre Norman remains in the 
Dove Dale district by Mr G le Blanc Smith medallic 
portraits of Christ in the sixteenth century by Mr G F 
llill a carved bone of the Viking age by Mr J Ronully 
Allen 

All who are interested in primitive technology will welcome 
the new instalment of Dr Walter E Roth s monograph on 
North Queensland ethnography Bulletin No 7 deals with 
dome*tic implements arts and manufactures and is illus- 
trated by twenty six plates containing a50 figures Dr 
Roth not only describes the objects in daily use of the 
Queensland blacks but what is of very much greater im¬ 
portance he usually describes how ana of what they are 
made Of especial interest and importance is his descrip¬ 
tion of the manufacture of stone Implements He says — 
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M I am afraid that too much importance hai been hitherto 
attached to the differentiation of atone celt* into axes adzes 
wedge*, acraper* Ac the ravage certainly doe* not 
recognise the fin* diatinction* embodied on the labels 
attached to these articles in an ethnological museum 
The actual manufacture of a celt is now a lost art in Queens¬ 
land The original celt in its simplest form is a water 
worn pebble or boulder an adaptation of a natural form 
otherwise it is a portion removed from a rock Ac in nfu 
■either by fire indiscriminate break lge or finking 

A record of a cnreful excavation of Jacob's Cnvern 
McDonald County Missouri bv Messrs Charles Pcnbody 
and W K Moorehead is given in Built tin t dip irtment 
of archeology Phillips Aradern) \ndover M iss 1 he 
implements are of well kmwn tvjvs and nothing suggestivi 
of Palaeolithic culture was discovered it is possible that 
the cave dwellers were different from the Osages ind from 
the lower Mississippi tribes I he paper is illustrated by 
eleven plates Ihe Phillips Academy is to be congr itul ited 
on its activity 

An interesting and well illustrated rtsumt of the recent 
archaeological discoveries in Crete is given by M S 
Reinaeh in l inthropologu (Tome xv Ns 3-4 p 247) 
Ihe author tentatively preposes the following ihxnclogy 
of the development of the Cretan civilisation (1) 4; o (it 
least) to 2800 Neolithic period Bla k pottery with angular 
designs and no spirals numerous stene vessels no mi ml 
rudimentary figurines of burnt cl iv (a) 2800 to 2200 
period of ham ires or Minoan I About 2810 first certain 
contact with Tgypt (twelfth dynasty) introduction of copper 
and bonze into Crete painted pottery derived from Neolithic 
pottery (3) 2200 to 1900 period of transition or Minoan II 
Building <f first police Continual 11 n of relations with 
Egvpt and commercial dealings with the islands of the 
Archipelago notably with Melos (4) 1900 to ijoo culmin 
ation of the period of Kamares or Minoan III Building 
of the second police great development of ceramics 
glyptics and painting An artist of Knossos went ti 
Phyl ikopi in Melos and executed the flying fish fresco 
the limar Cretan writing occurs on Melian pottery An 
insular confederation (') took possession of Knossos and 
there estcbhshed a new dynasty ( ) (4) moo to 1200 

Mycen-ean pericd Ceramics with /oomi rphic and rurvi 
linear designs Ihe centre of civilisation passed to the 
Peloponneso* decadence and ibandonment of Ihe pilace 
The 11st king of the Minoan dynasty Idomeneus left Crete 
about 1200 for Italy and founded Salentium shortly after¬ 
wards the Dorians conquered Crete and the island entirely 
retrogressed into barbaritv 


UNIVERSITY AND EDUCATIONAL 
INTEl L 1 GENCE 

Cambridge —Ihe report of th« studies and examinations 
syndicate on the previous exanunation in which it is 
proposed that a modern language mav be substituted for 
Greek or Latin will be discussed in the Senate House o 
December 1 

Dr H 1 Baker FRS St John s and Mr F H 
Neville T R S Sidney have been appointed members of 
the general board of studies Prof J J 1 homson FRS 
has been appointed a manager of the Gerstenberg student 
ship in moral philosophy for students of natural science 

Dr Myers has been appointed demonstrator of experi¬ 
mental psychology 

The Isaac Newton studentship in astronomical physics 
and optics value tool c year for three years will be vacant 
next term Candidates must be B A s of the university and 
under twenty five years of age on January 1 1905 Appli 
cation is to be made to the Vue Chancellor befor 
January a6 

Additional benefactions to the university amounting t< 
some 3500! have been paid or promised since February of 
the present year A considerable number are ear marked 
for the endowment of a Huddersfield lectureship in special 
pathology 

Two Walsingham medals in biology have been awarded 
this year one to Mr R P Gregory fellow of St John’s 
College (for botany) and one to Mr K Lucas fellow of 
Irimly College (for physiology) 
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New buildings of the Borough Polytechnic Institute in¬ 
cluding buddings for engineering building trades domestic 
economy Ac are to be opened is we go to press by Mr 
J W Benn M P chairman of the I ondon County Council 

Loan Reay will deliver the prizes at the Northampton 
Institute for the session 1901-4 on 1 nday December 9 at 
8 o clock The prize disti ibution will be followed by a 
conversazione which will be continued on Saturday 
December 10 

Dr b RboKKic Rosr His Majesty s Consul at Stuttgart 
and the author if a series f diplomatic and ccnsular re 
ports on technic il instru tion in G*rm iny has been tl< ted 
assist int educational adv scr 11 the Lducatu 11 ( o nmittee 
of tin I >ndon Countv Ci until 

flip (ommttee in chirgc of the fund for the develop 
mint and bitlir equipment of the siienie schcols in Irinity 
College Dublin has ami unci 1 th it 15 88Of has now lem 
subs ribed towards the 78 00 L necess ry for the tnnu.il 
up kitp of the new s hools It will be re nembered that 
I ord Ivcagh offered to pr vi I the sum of 34 000 1 required 
to erect the new build ngs if the amount reauired for up 
keep were obt lined bv public subscription The committee 
in m iking in eirnest appeil fir further subscript!! ns points 
out that the n*\t most urgint need of the univeisity is the 
d velopnent of the schccl of bctinv ind plant physiology 

It may be taken as indicative of the widespread intirest 
in higher e lut ition amrng thi Welsh pi pi th it large sums 
of mom v ire contrifutid in 1 gre it number f f small amounts 
ti wards the expenses of the university alleges For 
instance in the preliminary list of suts ript ons paid or 
unpaid towards ihi permanent buildings fund published 
in the calendar of thi Umvirsily Ctllegi of N rth Wales 
f r the session 1904 1 we notice that more than 6400I is 
m ide up of amounts undei five pounds and in addition to 
this there are more th in two hundred gifts of five guineas 
< r five pounds The total a nount of subscriptions up to 
the present towards the permanent buildings fund reaches 
27 190! 

Thk rducxtion Committee of the County Council of the 
West R ding of Yorkshire arranged last summer for the 
attendtnce of » group of art m isters from the schools in 
their idmimstritive irea to attend for s x weeks at the 
Srhool of Industrial Aits Geneva Ihe committee has now 
published extraits from the report received from the 
administrator of the Geneva sc ho 1 n the work of the York 
shire teachers and a summary of the reports submitted bv 
the art masters who studied at Geneva The teachers seem 
to have benefited greatly by their visit and there can be 
I ttle doubt that a first hand acquaintance with Continental 
methods is of great value to English teachers One interest 
ing w ly in which scientific observation may be rendered 
useful in art instruction comes out in the report of one of 
tht visiting masters who writes of the Genova School of 
Industrial Arts that Another very useful adjunct is a 
garden where Nature is dlowed to have very muih of her 
own way Here the form and colour of plants an 1 flowers 
and their growth at various stages can be can fully and 
leisurely studied 

bPBAKINC at the Birmingham Municipal School tn 
Tuesday Mr Alfred Moselv referred to some lessons taught 
bv the Ameri an educational system He remarked that 
America differs from us in an intense bcl ef in educa 
tion and (hi realisation bv manufBilurers of the value of 
the thoroughly traim 1 college student in their f ictories 
We are face to fac* with a condition of things which is 
somewhat al irming A scuntific educat on has become an 
absolute necessity if we are to hold our plare industrially 
We have an Empire suih as those who have not travelled 
do not realise an Lmpire teeming with natural resources 
in every direction merely awaiting the skilled hands of the 
mechanic and farmer to develop them Wrhat we have in 
Cdnada and our other colonies makes the United States 
pilo by comparison but the United States have learnt to 
develop their resources while we have been quarrelling over 
the village pump It is Mr Mosely’s intention at an earlv 
date to approach some of the steamship companies to see 
whether facilities can be arranged for some school teachers 
to visit the United States and observe what is done there 
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SOCIETIES AND ACADEMIES 
London 

Chemical Society, November 3 —Fr >f W A Tilden 
F R S in the chair —-The following paper* were read — 
Studle* on the dynamic leomeritm of e and $-croton!c acid* 
part i R S Morrell and E K Ha neon Preliminary 
experiment* on the freezing point* of mixture* of the two 
acid* furniih no evidence a* to the existence of a compound 
of a and 0 crotonic acid* between roo° and 168 0 and between 
15 s and 71* o —The constitution of nitrogen iodide O 
Mlborrad In the interaction of zinc ethyl with nitrogen 
iodide it was found that tnmethylamine was produced Thu 
confirm* Chattaway * view that the iodide has the con 
•titutlon NH, Nl, —The available plant food in soil* 

H Inal* Extraction with a 1 per cent solution of citric 
acid for seven day* renders a soil much lew fertile especially 
at first but chemical changes in such soil during the growth 
of the plants gradually render it again capable of supply 
ing plant food —7 he basic properties of oxygen compounds 
of the ethers w th nitric acid J B Cohen and J Oatoollff 
It is shown that with aliphatic ethers unstable compounds 
of the type X t O HNO, are formed —Note on the influence 
of potassium persulphate on the estimation of hydrogen 
peroxide JAN Friend It is shown that a secondary 
reaction repres e nted by the following equation 
H.O,+K,S t O, -K,S 0 4 +H,S 0 ,+ 0 , 
probably takes place in addition to the main reaction —The I 
influence of sunlight on the dissolution of gold in aqueous 
potassium cyanide W A OaMeoett —'The fractional 
hydrolysis of amygdalimc acid uo amygdalin H D 
Dakin—The effect of anhydrides on organo magnesium 
bromides part 1 the action of phthalic anhydride on 
magnesium a naphthyl bromide S S Floklea and 
C Wei unarm —The combustion of ethylene W A Bon* 
and R V Whee l er The principal results of these expert 
ments are as follows —(1) there 1* no preferential com 
bustion of either carbon or hydrogen (a) formaldehyde is 
the moat prominent intermediate oxidation product (3) 
there it no separation of carbon or Iiberat on of acetylene 
—The decomposition of methylcarbamide C E Fawaltt 
The decomposition of methylcarbamide by acids is due to a 
transformation of the methylcarbamide into methylamine 
ci anate which is subsequently decomposed by the acid — 
Pos tion isomerism and optical activity the methyl and 
ethjl esters of dl o m and p mtrobenzoyltsrtanc acids 
P E Frankland and J Harftr The authors describe 
the preparation and properties of the s \ ester* n quest on 
The action of n trogen sulphide on organ c substances 
part li F F Frsmola and O C M Dev la Reduction 

products of *0-dimethylanhydracet nrbenzil and condense 
tion products of benzaldehyde* with ketones F R Japp 
and W Maitland—Interaction of sodium phenylglycidate 

with phenylhydrazine F R Japp and - 

a Benzoyl 0 trimethacetylstyrene F R 

Maitland— Otefinic ketonic compounds _ 

—A* Oleic acid H R C* Bueur —Action of magnesium 

halides on derivatives of camphor ** ~ - 

—*-*-— J F D — 


F R S president in the chair 


Claridge 

. _ - British grass Kotltna 

valtnaca Gaud which he had found in the herbarium of 
Dillenius at Oxford and recently re-found in the original 
locality at Brent Down Somersetshire—Th* Rev John 
•srard, S J brought specimens of a proliferous plantain 
(Plantago major) from the neighbourhood of Cllthero* 
Lancashire —Mr Frank Orlop brought for exhibition a 
flower of SchabrrUa gravtolant Llndl an asdepiad which 
deprived of its corolla and with a portion of its calyx cut 
away viewed from th* side presented the genitalia in th* 
shap* of a skull —A note on some points in th* structure of 
th* gill of the Ceylon pearl-oyster the Preeldent^-Note* 
on the sudd formation of th* Upper Nile A F 

Broun The author give* a list of the plants forming 

the nan of vegetation which favoured by the silt 
brought down by the White Nile help* to block the 
shallow channels—Bryosoa from near Cape Horn A W 
*»<•»• The paper deala with specimen* which were 
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collected by the French Mission sdentiflme du Cap 
Horn but war* not mentioned by Jullten in his report an 
the Bryozoair** of that expedition published in 188S. 
From this material which Jullien had presumably not 
handled Mr Waters adds twenty-eight species to th* 
original list of fifty six He gives further particulars in 
regard to some of those named by his predecessor and 
points out that eight species established by Julllan had 
been already described under other names He rectifies 
two erroneous identification* enlarge* the range of dis¬ 
tribution for several species and for six of them calls to 
mind that they were first discovered by the ChalUngrr 
Mathematical Society November 10—Prof H Lamb, 
president in the chair—The council and officers for the 
ensuing session were elected They are a* follows — 
president Prof Forsyth vice presidents Prof Burnside 
Prof Elliott Prof Lamb treasurer Prof Lannor secre 
taries Prof Love and Mr Grace other member* of council 
Mr Berry Mr Campbell Dr Glaisher Dr Hobson Major 
MacMahon Mr Mathews Mr Western Mr Whittaker 
Mr A Young —Prof Forsyth having taken the chair Prof 
Lamb delivered an address on deepwater waves He re- 
v ewed the theory of the waves produced on deep water by 
a local disturbance of the surface The theory developed 
independently by Poisson and Cauchy had often been re¬ 
garded as obscure and it had never been interpreted com 
pletely The problem has a deeper significance in that it 
i offers perhaps the simplest example of the propagation of 
waves in a dispersive medium and was the orign of the 
I theory of group velocity which has so many applications 
various branches of physics After tracing the history of 
the problem the author proceeded to disengage the essential 
results of the theory from the clouds of analysis in which 
they had been involved he pointed out the connection of 
the analytical result* with the analysis which was used at 
a later date for the investigation of the phenomena of diflrac 
tion he traced the forms of the waves due to a local initial 
elevation both at considerable and at small distances from 
the source of disturbance and he pointed out the significance 
of the results when Interpreted by means of modem notions 
concerning waves of approximately simple harmonic type 
and the propagation of groups of such waves Finally he 
discussed the solution of the problem of waves generated by 
a local and periodic vanation of pressure—The following 
papers were communicated —Note on the appl cat on of the 
method of images to problems of vibrations Prof Vottarrsu 
It is shown how to obta n by means of the method of Images 
a complete solution of the problem of vibrations of a mem 
brane and it is pointed out that although the train of mages 
may be infinite yet the number of terms in the solution is 
finite —The zeros of certain classes of integral Taylor s 
series two papers G H Hardy The nature of the zero* 
of some part cular classes of functions all ed to the ex 
ponential funct on is determined with much greater pre 
nsion than can be attained by any of the known general 

'■ - if d(n) l» an integer when n is an integer and 

of +(n) is regular and sufficiently rapid there 
are exactly i(n) zeros of within the circle |* |» 4 (*) 
and their positions can be determ ned very precisely In 
the second paper similar investigations are given for other 
functions of which j » an example —On the re 

duclblhty of covenants of binary quantics of infinite order 
P W Wood The paper contains the conditions that any 
covan ant linear in the coefficients of each of I binary quantics 
of infinite order should be expressible in terms of products 
of covenant* of lower total degree* The reduciDility of 
covan ants of degree 4 is determined completely and certain 
classes of reducible covenants of degree • and weight 
> (s* *- 1) an discussed —The linear difference equation 
of the first order Rev E W Bam— The question* to 
be considered relate to the existence of solutions their 
analytical expression and their place among transcendental 
function* These questions are discussed from the point of 
view of the theory of functions of complex vanabtes th* 
arguments of th* functions which occur in the difference 
equations being assumed to be complex—Curves on • 
conlcoid H Hilton. —Remarks on alternants and con¬ 
tinuous groups Dr H F BsUi*r —Expansions of the 
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•Blade and Zata function* of IK in power* of j Dr 
I W L Malshar —Examples of perpetuant* J F 
W riaUt.—Two simple result* in the attraction of uniform 
wire* obtained by quaternions Prof Sana** —A theorem 
relating to quotient group* Prof Millar—On certain 
classes of syxygie* A Young 

Cambridge 

Philosophical Society, October 31 —Annual general 
meeting Dr Baker president in the chair —Prof Marshall 
Ward F R S was elected president for the ses* on 1904-5 
—On the dimorphism of the English species of Num m htes 
J J Ustsr, F R S Ihe author gave an account of hi 
examination of the characters of three English spec es of 
Nummullte* N laemgata (Brug) N vartolana (Lan ) 
and N tltgans (Sow) with respect to dimorphisn It 
appears that these species far from invalidating the ccn 
elusion that the species of Nummulites are dimorphi are 
In complete accord with it—A problem concerning wood 
and Signified cell walls Prof Marshall Ward, F R S I)r 
W 1 Russell some time ago showed that if a block of 
wood is laid on a photographic plate and kept in the dark 
for some time a photographic image will be found on the 
plate after ordinary development although no light has ha I 
access and he has summarised his numerous and important 
observations in a recent paper in the Philosophical 7 rans 
actions Since resinous woods were found especially active 
Russell suggested that some active body of resin like nature 
was the agent concerned and that hydrogen peroxide w is 
developed Prof Marshall Ward s paper describes exper 
ments which were directed to the questions (t) c in th s 
photographic contact method be utilised to obtain 1 uagi s 
of thin and microscopic sections of wood i and (j) what 
other substances t; in woods devoid of resin art 1 t ve 
The author showed photographs obtained with ut light 
of thin sections of many different kinds of wood and demon 
strated that in most cases resin and allied bodies cainot be 
the active agents He also showed that a thin section which 
gives a very faint image or even no recognis tbli image 
at all if used dry and untouched may give a verv deep one 
if soaked in a weak solution of tannin gallic ac d pyro 
gsdlol Ac and then dried before being placed on the plate 
A striking result is obtained if surh solution is streaked 
across the section the treated streak or figure comes out 
deep black on a pale ground work of the part untre ted 
Xylol clove oil tannic acid and some other bodies art als 
active The author thinks that a careful conpirative n 
vestigation of all kinds of woods might lead to import int 
results regarding that very difficult question the ronstitu 
tion of ligmfiea cell walls —The pine apple gall if the 
spruce note on the early stages of its development E K 
Bunion The galls are caused by certain Aphidne belong 
ing to the genus Chermes The insect drives its proboscis 
into the bud and sets up an irritation which results in the 
young shoot becoming modified into a gall The early 
stages of the gall take place whilst the shoot is still enclosed 
in the winter bud scales The cells are forced into pre 
cocious growth and a parenchymatous tissue consisting of 
swollen cells with vacuolated protoplasm and enlarged 
nuclei is formed The chlorophyll tannin resin resin 
canals and secretonr cells all disappear but an abundant 
supply of starch is laid down which may possibly arise as 
th* ultimate product of the disintegration of the tannin 
lhe vhromatin network of the nudei becomes aggregated 
into wart like nucleoli Die mitotic figures appear to be 
of the usual aomatic type and no indication of heterotypical 
mitoses has yet been found There is reason for believing 
that the ultimate cause is an injection by the insect and 
that this injection will cause a gall growth only when it 
acts on embryonic tissues which are not confined by other 
lignifted or cuticulansed tissues—On certain qulntic »ur 
faces which admit of Integrals of the first kind of total 
differentials A Barry 

Manchxstxr 

Litsrary and Philosophical 8ociety, November! —Prof 
W Boyd Dawkins FRS president In the chair —On 
alkaline borates C H Bu rg ess and A Mott, jun The 
authors found that nearly all the glasses obtained by fusing 
bone anhydride with varying quantities of sodium carbonate 
could b* transformed, wholly or in part into stable crystal 
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line forms which invariably melt at a higher temperature 
than the glasses from which they were derived The study 
of the melting point* of these mixtures and the analyses 
of the crystals and glasses point to the probable existence 
of both sodium metaborate and a further compound contain 
mg onlv a quarter equivalent of sodium Anhydrous borax 
itself does not appear to be a definite compound it is almost 
a eutectic mixture of the solid solution of the two above 
mentioned compounds The glasses appear to be a super 
fused state of the crystals The familiar colours of borax 
beads seem to be due to the formation of a complex sodium 
1 n and tan be changed in t nt by increasing or decreasing 
the amount of alkali present —Note on the electrolytic pre¬ 
paration of titanous sulphate W H Ivan* The results 
show that a low current density high concentration and 
1 temperature of about 70° C are the most favourable for 
obtaining an efficient yield in this reduction process More¬ 
over the author has feund that the preparation can be 
tarried out without the use of any diaphragm to separate 
the anode from kathode chambers of the cell 

Dublin 

Royal Irish Academy November 14 —Prof R Atkinson, 
pi esident in the chair—On the discovery of hvsena 
ii tun moth tnd other extinct Mammalia m a Carboniferous 
avern in the county of Cork R J Utshsr Alter re 
cap tulating the work that ha* been done in Irish caves Mr 
l ssher descr bed an extensive tavern in county Cork near 
Doneiaite m every portion of which that he has examined 
remains of extinct Mammalia have been found Mammoths 
old and young have been met with in several places bear* 
and reindeer were abundant Irish elk wolf and hysena 
were also found the last identified by Dr Scharff from a 
portion of t skull with teeth u an addition to the Irish 
fauna Ihese re nains were n red sand beneath a floor of 
crystalline stalagmite which waa present in the various 
ihimbers and galleries 

Paris 

Academy of Sciences November 7 — M Msscart in the 
hair —Researches on the desiccation of plants and vege 
table tissues final equilibrium under average atmospheric 
conditions M ■•rtKelot The rate of loss of moisture 
is proportional at any instant to the quantity of water re 
maining in the plant A further amount of moisture is 
driven off at 1 io° C —On the absolute desiccation of plants 
and vegetable materials period of artificial desiccation 
Reversibility by atmospheric moisture M Bs rths l ot On 
thi preparation in a state of purity of boron trifluoride and 
s I ton tetrafluoride and on some physical constants of these 
ompounds llenu Moitssn The boron fluoride was pre 
pared in two ways by heating a mixture of boric anhydride 
and calcium fluoride with sulphuric acid and by direct 
synthesis from boron and fluorine After purification the 
t,us was frozen by liquid air foreign gases pumped off and 
the solid allowed to volatilise lhe boron fluoride melted 
at —137 0 C and boiled at -101 0 Silicon fluoride 
punhed in a similar manner melts at -97° and passe* 
into the gaseous state without melting The experiment* 
establish the physical identity of BT, and SiF 4 prepared 
synthetically with the compounds prepared by the ordinary 
chemical methods —On the nature of charrtage Ed Bums 
—R emarks by Michel Ldvy on the preceding paper On 
a hyperelliptic surface M Trssynscrd—On the comple 
mentary geodesic tnangulations in the higher parts of the 
French Alp P Matbronnwr— On a new mode of con 
atructing aerial helices Ch Rsnam I"he helices de 
scribed are a j m m diameter and are perfectly rigid when 
rotated by power although their weight 1* only 3 kilograms 
—On explosions in trailers L Lsemmii—Retrograde 
diffusion in electrolyte* t toss The author points out 
that the results obtained experimentally by Thovert were 
predicted by Abegg and Rose on Nemst s theory —On the 
estimation of temporary radio-activity for its therapeutic 
utilisation fh Temmatlna —'The proof of a radio¬ 
activity peculiar to living being* vegetable and animal 
Th Tommaaina—Hie action of low temperatures on 
colouring matters Jules Bohmldlln An alcoholic solution 
of rosamlinr chlorohydrate shows a clear diminution In the 
intensity of the red colour and at the same tune develops* 
a fine greenish yellow fluorescence —Heats of combustion of 
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triphenylmethyl and torn* derivative! of tnphenylmethane 
J flies Sohmldlln —The preparation of iodide of gold by the 
action of iodine on gold Fernand Mayor The iodide Aul 
can be obtained by the direct action of iodine upon gold at 
temperature! between 50° and 100® Below so® or above 
a00® there 11 no action In tho pretence of witer in a cloied 
vewl iodine give* with gold tht same auroui iodide —On 
a yttrium earth near to gadolinium G Urbaln An 
attempt to isolate an element thin tensed by the band 
Xb 488—On B bromobutyric icid M Laeplaau The 
amide of this acid is obtained by saturating allyl cyanide 
with hvdrobromic arid in the cold A crystalline mass 
separates which when d ssolved in concentrated hydro 
brom aci 1 solution deposits wh tp crystals of the amide — 
1 hr ox d ltion of icetol And rf Kline —On the formation 
of formaldehyde during the combustion of tobacco A 
Trlllat The experimental results show that aldehydes are 
formed during the combust on 0/ tobscco notably form 
nldeln 1 The me effe ts however are mod fed by the 
fa t thst these ildehvdes nmed ilelv com! me with the 
mtr genous bases g ven off it the some tin e On the 
gerninilon f the spor s of A trichum undihltm snd 
Hypium elutinum and on their nutr tion in ster lised 
1 quid med a P it 1 Booqumrml —On the development of 
the kidnev and Leyd g s glan 1 in the Flasmnbranchs 
1 boro— The kidney of the Flaxn ol rmchs his the 
s ime value as that of the higher vertebrites The nfluenc 
of the feeding on the length of the ntest nc of the larve 
of Ratio etcultnta F nile Yung—On an infectious disease 
of horses w th alterations in the bones ol served at 
Madagascar MM Charon and Thiroua —On the general 
structure of the lyrol se Alps west of the Brenner Railway 
Pierre Tormlor.—Modifications ui dergoi e by the nutritive 
exchanges in skin disease A DMgroa and J Ayrlgnoo 

New South Wales 

Royal Society September 7 —Mr C O Burge president 
in the chair —Notes on the theory and practice of concrete 
iron constructions F M Qummow lhe author outlined 
the theory from the prrsent standpoint of actentific research 
and after reviewing the principal ipplications concluded 
his paper by giving particulars of a test of concrete iron 
plate beams earned out cn a large scale —Further expen 
ments on the strength and elast city of reinforced concrete 
Prof W II War ran The author st ited that the paper 
consisted of n exper mental invest gat on of the physical 
properties of Portland cement mortars and concrete when 
reinforced with steel 

Linnean Society September 28 —Dr T Slone Dixson, 
pres dent m the «hair—Monograph of the Australian 
Cicudidte Dr F W boding and W V Froggatt 
Descriptions of all the Cicadid-c attributed to Australia 
amounting to 115 species comprised in 21 genera are 
given In connection with the geographical distribution 
of the spcucs it may be mentioned that though many are 
stnctly confined to the coastal forests of eastern Australia 
others are found sporadically over a very large area re 
appearing in widely separated districts if the su table class 
of ountry presents itself For example Ttbtcen mllsi 
Disl des nbed from Rockhampton ranges up the Queens 
land coast to Townsville occurs also at Bourke NSW and 
reappears at King s Sound N W A Indo Malavan affinity 
is Indicated by the oecurrei ce of the genera Gnana and 
Hue hys —Notes on Nruroptera with descriptions of new 
species W W Froggatt —Ngarrabul and other aboriginal 
tribes part 11 distribution of the tribes J Ha«FhsraM 
The distribution of twenty four tribes in north east New 
South Wales and South Queensland in accordance with the 
languages spoken and as gleaned from Nfcarrabc 1 sources 
of information is discussed and mapped Notes on the 
native flora of New South Wales part 1 the Tumbarumba 
and lumit districts R H Com bog* These notes 
comprise observations on the conspicuous vegetgfion of the 
country between Wagga Tumbarumba lumut and 
Gundagai during the drought of 1903 and serve to show 
the Striking differences between the flora of the low country 
round Wagga (600 feet above sea level) and that of I aurel 
Hill or Bago near Tumbarumba (about 1300 feet) where 
the vegetation presents a recognisable lasmanmn facies 
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NATURDENKMAl FR 

Dte Gifahrdung der Naturdenkmdler und VorschldgL 
ssu threr Erhaltung By H Coo went/ Pp xn+ 
307 (Berlin Bom tracer 1904) Price 3 imrks 

R EADFRS may naturally ask What is a Natur 
denkmal’ and since the word is 1 com¬ 
paratively new one to the German vocabulary nectssi 
tating its elucidation by the author even for German 
readers it may not be out of place if we explnn its 
meaning as near as posstble in his own words Tht 
usual meining of Denkmal to the German mind 
suggests a monument or memorial to commemoritt 
some famous personage or victory (for e* unplt 
Goethe Denkmal Sieges Denkm il) But in tddilion 
to this the title 1$ often ipplitd to outstanding works 
in science literature music Ac 1 urthcr the run line 
of ancient buildings 1 r we rks of irt of whit vtr kind 
which have a historical tt rhnvcal or educative viluc 
nrt spoken of is Bau- and kunst Denkmalcr Also 
the term is ipplitd to prehistoric remains such is like 
dwellings burying mounds urns tools and w« ipe ns 
of stone or metal however the author points out th it 
ill those Dcnkmaler arc of urlifiti il origin that is tlu 
result of man s work ind ingenuity I he turn Natur 

denkm il has a widir ipplication ind includes certain 
results of natures h indiwork for e\ unplt the 
11 iboratcly carved stone obelisk is i Denkmal of icccnt 
times and the rough stc ne block erected by the hand 
of man to commemoritt the deid forms i prehistoric 1 
Denkmal while the Glaci U boulder earn d from af ir ' 
in a former epoch and deposited on the pi un by natural | 
forces forms 1 Dcnkinal of nature or as the irttfkially 
built up coin and rimpart w ill of « former age mi\ 
form prehistoric Denkmalcr so the hilt and mount i n 
range formed without man s intervention arc Dcnk 
malcr of nature 

Ylso the whole natur el landscape with its various 
soil formations with its water courses ind 1 ikes with 
its special plant and animal communities as well as 
single rare species and individuals of the original flon 
ind fauna represent Naturdenkmalee*’ Although 
only virgin lands together with thdr pi mts ind 
inimils undisturbed by man should come within the 
strict sense of the term still we must here and there 
illow a certain latitude 111 its application because un 
disturbed localilus are sciieely to be found in many 
of the modern cultured States Tor example any 
striking feature in the lmdsiapc even if it is a 
deserted valley or vill ige must not be struck off the 
list Also a natural forest growth which by self 
seeding has followed the destruction of the original 
forest by man must also be reckoned a Nuturdcnknnl 
On the other hand artificnlly planted trees such as 
are found m many villages avenues and parks no 
matter how interesting they may be cannot be r« 
g irded in the strict sense of the term as Naturdenk 
m iler In many cases the local conditions must be 
taken into account in reckoning any mtural pheno- 
menon as a Denkmal for example a part of the forest 
which has remained unexploited by man (virgin forest) 
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or the still living represent itives of a dis ippearing 
species of plant or animal is universally reg irdtd as 
a Naturdenkm il, but in other cases according to the 
country and locality vvt find certain exceptions for 
example in north Germ iny the trices of gla icrs on 
the rocks arc, among th greatest rarities nd must 
I here fore be regarded is Naturdenkm iler Rut on the 
coast of Sc mdinxvn their occunence ip places is so 
frequent th it there they are no longer Naturdenl 111 tin 
In like m inner the Cornel (C rnus Sut ici) occurs in 
a few locilities in northwest Germany ind in the 
ast it is only found m one pi i c he ncc here it is 1 
Niturdenkmil but in north Russu I inland Sweden 
Ac its occurrence is frequent over 1 irge areas lienee 
there it is no longer 1 Naturdcnkmal Sinulir 
cxamplts miy be given for nianv ithcr plants ind 
birds hr 0111 the foie going it will be sun that a 
number ef diffeient factors dctiimmi whether 1 
n ilur il c bjcct c in be reckoned 1 N ltuidenkmal or nc t 
and i d ctsion ean only be e me to bv taking the 
surrounding conditions in 1 ich is into icccunt 
lhc dingers which threaten this n lturil cunositiis 
ind nrities re many ind the cuthor d vetes almost 
enehalf of the abeve menu nil t> in enumeration f 
in iny casts where thr u 6 h ignormee indifferent er 
n itunl causes 111 iny unique N iturdcnkm iler hivi 
been conxid nbly dimaged if nit entnely dcslroud 
Vs an example of the damage wh h may be d ne. 
through ignorance er indifference the mthor points 
< ut the v av in whi h the most be mtiful parts of tht 
ferests within rcaehibl distance from Beilin ut 
often icndcred mything but attnetivi by the traees 
which trippers ind picnic parlies s> commonly leave 
b hind them 1 rtque ntly also the most beautiful 
spets arc disfigured by unsuit ible ind unattnctivi 
buildings puncipatly for the ceommodnti n of 
visitors The author ilso complains th it m iny of the 
m st picturesque hill tops arc disfigur d by monuments 
and t vvers which are entirely out ef harmonv with 
their beiutiful natural surroundings Then ignn 
the landseipe is subjet led to consider ible dishguniion 
by the many di vices employtd by the advcrtis ig agent 
Those in high mthonty ari themselves net ilw ns 
fiee from blinii In one* of the Gcimin Icdcrticd 
Stites it was it one time proposed thit 111 rdcr to 
preserve the banks and channels of the w at r cour cs 
ill trees and shrubs should be rimoi d from the sides 
of brocks and stiearns Th s movement w is how 
ever hapoilv frustr ited otherwise not only the 
aesthetic features of the landscape would 1 ve been 
entirely destieycd but ilso many plant ind amn il 
t omnium lies would ilso have disappeared 
The author then bungs a long list of h rges ag unsl 
touusts and visitors slowing how in in my pi ices 
chiractcristic | lints of the 101st ind ineuntains have 
been ilmnst entirely rooted oil fhe so called sports 
man uo is responsible foi the w inton dcsttuction ot 
many song buds in ceitain parts rf the Continent 
espeenllv Itilv The author further mentions thi 
extremely regrettible m inner in wliuh the Teindccr 
now confinrd to Spilsb igen Nova /cinbl i Greenland 
Siberia Ac is systematically hunted and vvantenlv 
destroyed in the name of sport I wo cases 11 e 
mentioned wheie well educated people in high p si 
F 
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tioni organised expeditions to the native haunts of 
the reindeer where in one or two days more than ioo 
head were killed and the greater number of them 
allowed to lie and rot on the ground The author 
further gives a long list of birds which are threatened 
with extinction unless something is done for their pre¬ 
servation The dangers to which Naturdenkmaler are 
exposed through the drainage and reclamation of lands 
utilisation of water power stone quarries exploitation 
of moors for peat &c ilsn the dangers of scientific 
forestry leading to the disappearance of all the virgin 
forest the uprooting of certain plants for commercial 
purposes trapping of birds for cages and collecting 
by ornithologists are too numerous to mention in 
detail 

Around the ever increasing centres of industry in 
Germany the pollution of air and water is becoming 
greater every day with the result that plant and 
animal communities as well as the whole natural land 
scape are undergoing a rapid ind radical change 
which is necessarily accompanied by the disappearance 
of rare and valuable Naturdenkmaler The proposals 
put forward by the author for their preservation occupy 
the larger part of the book Generally speaking they 
fall into three groups viz —making a record of the 
various Naturdenkmaler for the different States 
throughout the Empire, providing for their protection 
in the various places, and making them generally 
known In carrying out these proposals it is 
necessary that the Government should take an active 
part by the passing of certain laws and allowing the 
active cooperation of different officials in the various 
departments Also communities societies and private 
individuals ire called upon to lend their aid The 
various details in this proposed organisation for the 
protection of nature s monuments seem quite 
reason ible and eminently practical but with laudable 
modesty the author does not insist that they should 
be accepted in their entirety He puts them forward 
more as a working basis the details of which may be 
subject to alteration from time to time as experience 
and trial should suggest He is however confident 
that the time will come when the monuments of 
nature will receive the same care and reverence as that 
which has for long been bestowed upon the monu 
inents of early art and civilisation 


PR1NCIPIFS OF FULL COMBUSIION 
Smoke Prevention and ruel Economy By Wm II 
Booth and John B C Kershaw Pp 194 
(London Archibald Constable and Co Ltd 1904 ) 
Price 6* net 

N the preface the authors state their object to be 
the bringing before the fuel using public the 
principles of fuel combustion more especially in re 
lation to the smoke question and the economic use 
of fuel They express their belief in the possibility of 
burning bituminous coil perfectly and that black 
smoke if mtrel) so much evidence ol improper design 
Both on human t iri in and economic grounds its sup- 
press on is called for 

The genenl principles are clearly stated and a bripf 
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description of selected types of furnace arrangement, 
stokers See illustrated by good diagrams makes the 
whole a useful compilation It cannot be claimed that 
any addition has been made to our general knowledge 
of the subject for the importance of proper air supply, 
perfect mixing of the gases and air for combustion, 
the maintenance of a sufficiently high temperature for 
unchecked combustion and other points have long been 
recognised in books dealing with boiler management 
Smoke in fact is jwssibly not so much the result of 
ignorance as of conservatism and false economy 

The book contuns many statements in reference to 
water-tube boilers which few who have had practical 
knowledge of their working will altogether agree with 
Thus when moderately worked some degree of 
safety or at least a danger much less than attached to 
the discarded Howard boiler ’ Surely the rapid adop¬ 
tion of boilers of this type in the large electric light 
ing and power stations engineering works &c is a 
sufficient answer to this 

After a reference to the development and satisfactory 
working of water tube boilers with anthracite coals 
in America the authors refer t > the same boilers being 
erected in this country to burn bituminous coal and 
‘being set exutly is 111 America the results have 
been hopelcsly bid and the present smoke of London 
is due to this botltr more than anything else (p 19) 
It cannot be denied that the tot il sum paid in fines 
for permitting smoke from steam plant of this type 
has been fairly large but docs the total number of 
water tube boilers in London many of them giving 
grand results bear any large pioportion to boilers of 
the old pattern in spite of the rapid adoption of the 
former in recent years 9 The st itemt nt we print in 
italics is far too sweeping and altogether unjustified 

As the authors point out in many cases boilers 
presumably those in which the tubes arc more nearly 
horizontal thtn vertical were often set too near the 
fire so thit combustion was checked by the chilling 
action of the tubes but this certainly ikies not apply 
to another tjpe of water tutu boiler in use where the 
tubes are more nearly veilical than horizontal for here 
ample combustion sp ice is provided Several excellent 
furnace arrangements ire described and illustrated 
which provide for the mainten ince of a high tempera 
ture until combustion is complete with these boilers 
including the excellent one due to Mr Miller 
F ngineers however do not seem very favourably dis 
posed to much hrebmk m the furmre for it is not 
easy to ensure its st inding the high temperature for 
any length of time and w it* r tube boiler makers rather 
fight shy of such arrangements owing to the excessive 
heating of the lower turs of ubes 

Closely connected with this, question is that of the 
chain gnte As mentuned by th< authors this 
practically fell into d susi until the tdv< nt of the water 
lube boiler resuscitated it and yet wc find the state 
ment it (the chain gr iti) must fail under the straight 
ascending flow of the usu >1 setting of the water tube 
boiler Everything turns on the usual setting 
There must be a numbi r of unusu il settings about or 
it is not easy to undtrstind why this grite has been 
so extensively adopted for these boilers Certain it is 
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(hat with no further elaboration of the furnace than 
a abort firebrick arch at the fore-part (illustrated in 
Fig 15) they will perform their work very efficiently 
and with practically no smoke when using a bitu 
minous coal 

A chapter is devoted to the chemistry of the com 
bustion process In referring to the hydrogen in fuels 
the statement occurs it is generilly assumed to be 
present combined with carbon to form hydrotirbons 
The most important of these for the fuel user arc 
—methane ethylene and acetylene A small amount 
of at least the first may be present in coal but are we 
to assume the lulhois to mean that these arc the 
important hydrocarbons existing in the coal before it 
has been heated 9 

In view of Bone s woik (mentioned m a short foot 
note) it is a pity the authors did not revise their theory 
to account for the formation of smoke seeing that the 
book was not published until a twelvemonth after Bone 
and Wheeler s paper appeared in the Journal of the 
Chemical Society (August 1903) and Armstrong s 
paper in the sime number in which it is definitely 
stated ‘ neither hydrogen nor carbon being burnt 
preferentially J S S B 

SCI! OO l U UHh MAI ICS 

New School Arithmetic Part 11 By Charles Pcndle 
bury assisted by h L Robinson Pp vi + 207 to 
468+xltv (London George Bell and Sons 1904) 
Price 2 s 6 d 

New School Arithmetic By Charles Pendlebury 
assist! d by F h Robinson Pp xvn 4-468 4-xliv 
(London George Bell and Sons 1904 ) Price 4* 6 d 
New School Examples in Arithmetic By C Pendle¬ 
bury assisted by F L Robinson Pp xiii4 223 + 

xliv (London George Bell and Sons 1904) 
Price 3s 

A School Geometry Part vi By H S Hall and 
F H Slew ns Pp iv 4 347 to 442 4- iv (London 
Macmillan ind Co Ltd 1904) Price is fid 
Theoretical Geometry for Beginners Part iv By 
C H Allcock. Pp 224 (London Macmillan and 
Co Ltd 1904 ) Price is 6d 
h lementary Plane Geometry By V M Turnbull 
Pp V14-136 (I ondon Blackie and Son Ltd 
1904 ) Price 2\ 

Mathematical Problem Papers By the Rev F M 
Radford Pp V14-203 (Cambridge University 
Press 1904) Price 4s 6d net 
ART II of Messrs Pendlebury and Robinson s 
1 New School \rithmctic has followed quickly 
on the publication of pirt 1 and th s cm client text 
book is now complete The second part is concerned 
mainly with the application of arithmetic to the trans 
actions of commerce dealing with such subjects as 
interest discount commission stocks and shares profit 
and loss &c R itio and proportion find a place and 
they are illustrated largely by this class of problem 
The authors devote a little space to the training of 
youths in computations suitable to experimental work 
in the laboratory Thus we find that algebraic il 
symbols are freely introduced and chapters are given 
NO 1830 VOL 71] 


on averages approximations gr iphs elementary 
mensurition and loginthms This portion of the 
book might well hav been extended even at the 
expense if necessary of some of the chapters 1 elating 
to purely business m itti 1 s But the subjects treated 
are very numerous affording considerible ground 
for selection and many te ichers will no doubt ind 
with advantage onut s me of the technical 10m 
mcrcial chapters At every st ige e\a npks are 

introduced in gre it ibundanci the answers to 
which extend ti marly fifty pages The book con 
eludes with l (oil etion of test papers and 1 large 
numbei if mis llanoous probltms Parts 1 ind 11 
are published separately and ilso in one volume I he 
ex imples and inswers may also be obtain d without 
the oth(r text Mlogether the book is one th it de 
serves ind will no doubt obtain an extended 

circulation 

With the issue of part vi of Messrs Hall and 

Stevens s School Geo netry this popul ir text book 

must now be nr iring its c mplction 1 he present 
section corresponds substantially with Eurlid Bt ik 
xi 121 and it further d als with the mensuration t 
the simpler geometric il solids In establishing the 
theorems of pure solid geometry the authi rs follow 
Tuclid rather closely but there arc some useful addi 
tions Thus it is shown how a point in span is located 
by means of nctangular coordimtcs but it is not 
shown how position and form may be exhibited 
graphic illy by means of projections In deilmg with 
ireas and volumes elementary trigonometry is used 
The prismoidal formula is also introduced but its value 
is scarcely made sufficiently manifest ind it is not 
shown how to deil approximately with irregularly 
shaped figures by means of Simpson s or other rules 
The book is printed in very distinct type and the 
figures and diagrim9 are beautifully designed and 
executed The subject matter is presented and de 
veloped in the de ir and attractive style which is always 
found in the authors text books and is illustrated by 
well chosen examples 

Part iv of Mr Ulcock s Theoretical Geometry for 
Beginners treats in the first instance of ratio and 
proportion with geometrical applications The pro 
positions correspond roughly with Euclid Book vi 
but the style of proof is different The reader is first 
introduced to the conception of ratio and proportion by 
means of numerical and algebraic al examples and his 
knowledge of arithmetic and ilgebra is drawn jpon 
in establishing some preliminary theorems which are 
subsequeilly used in demonstr cting thf various 
theorems The latter half of the book is devoted to 
modern geometry including chapters on hirmojjpc 
pencils the complete quadrilateral poles and polars 
centres ot similitude inversion maxima and minima 
and envelopes Some numerical examples ire given 
at intervals but as the title implies the propositions 
and the exercises thereon ire almost entirely confined 
to deductive geometry and from this point of view the 
treatment is eminently satisfactory The book is got 
up and printed in a way that leaves nothing to be 
desired 

The Elementaiy Plane Geometry by Mr Turn 
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bull is intended for youths who have already had a 
course of experimental geometry, and is almost entirely 
devoted to demonstrative geometry. It is divided into 
four sections, dealing respectively with triangles and 
quadrilaterals, circles, areas, and with ratio, propor¬ 
tion, and similar figures. Most of the propositions 
contained in the volume belong to Euclid, but the 
author has allowed himself that freedom of treatment 
that is now happily prevalent. The book shows no 
conspicuous merits such as would render its general 
use either likely or desirable 
In the volume by the Rev. E. M. Radford, the 
author has compiled and arranged a hundred test or 
examination papers, each containing twelve problems; 
a large number of the latter arc stated to be original, 
and many are taken by permission from published 
examination papers. The collection is “ intended 
primarily for the use of candidates for mathematical 
entrance scholarships at Oxford and Cambridge,” and 
the subjects on which problems are set comprise “ pure 
geometry, algebra, trigonometry, analytical conics, 
and elementary mechanics,” with the addition in the 
last fifty papers of elementary theory of equations and 
elementary differential calculus. The book will no 
doubt prove useful to the class of student for whom 
It is intended, but the problems show no sign what¬ 
ever of having been influenced by the reform in the 
teaching of mathematics which is now in progress. 
The author hopes shortly to publish a volume of solu¬ 
tions, and this will be very acceptable to teachers who 
may use the work. 


OUR BOOK SHELF. 

Handbuch dtr Laubholtkunde. Charakteristik der in 
Mittelcuropa hetmischcn und im Freien angep- 
flan/ten angiospermen Geholr-Arton und Formen 
mit Ausschluss der Bambuseen und Kaktcen By 
Camillo Karl Schneider. Erste Lieferung, pp. 160; 
Zweite Lieferung, pp 161-304. (Jena: Gustav 
Fischer, 1904.) Price 4 marks for each Lieferung. 
Thfsr two parts form the commencement of a work 
intended to render possible the identification of the 
hardy species of angiospermous trees and shrubs in¬ 
digenous to, or cultivated in, Central Europe. Such 
a work invites comparison with Koehne’s well known 
book on the same subject rather than with the more 
comprehensive descriptive works by Koch and Dippel. 
From the first named it differs in the vastly greater 
number of illustrations, and in the fuller details given 
regarding the characters of buds and twigs These 
additional details contained in Schneider’s book go far 
towards removing the uncertainty of diagnosis involved 
in the provisional identification by means of the dicho¬ 
tomous keys employed throughout the work. The 
resent Lieferungen, dealing with the SalicacpsB, 
lyricace®, Betulacese, Fagacex, Ulm.icew, Moraceae, 
I'rticaceae, Santalacc®, Loranthace®, Aristolochiace®, 
Polvgonaco®, Chenopodiace®, Phytolaccaccae, Caryo- 
phvllace®, Trochodendrace®, Ranunculace®, Lardiza- 
palnccm, and some species of Bcrberis, nominally 
include 197 illustrations, but in rcnlity contain 
uitc 2ixio figures of buds, twigs, leaves, in- 
orescencrs, flowers, fruits, and their parts. In 
addition, the free use of abbreviations and of small 
print has rendered possible the condensation into small 
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compass of much information concerning not only 
diagnostic characters of species, varieties, and forms, 
but also concerning their nomenclature, distribution, 
and phenology. To illustrate the method of treatment 
adopted by the author, Populus alba may be selected 
from the twenty-three species of Populus considered 
in this work. Three varieties of this tree are 
sufficiently described as regards their distinctive 
features; figures are given of resting-buds, twigs and 
their transverse sections, four forms of leaves, flowers, 
seed, embryo, and seedling; information is tendered 
as to the times of flowering, of flushing of the vege¬ 
tative buds, and of fruiting, also as to the germin¬ 
ation, distribution, and age attained by this species; 
and finally hybrids including this species are noted. 
In so thorough a work it is exceedingly difficult to 
avoid muking statements not universally applicable, 
but the solitary one that the reviewer has observed is 
to the effect that Carptnus Betulus has a trunk with a 
light grey coating of cork. The work may be strongly 
re commended to all engaged in the study of dicoty¬ 
ledonous woody plants growing in the open in tins 
country. Percy Groom. 

The Cancer Problem in a Nutshell. By Robert Bell, 
M.D. Pp. 39. (London: Bailli&re, Tindall and 
Cox, 1904.) Price is. net. 

Dr. Bril in this pamphlet ascribes the development 
of malignant disease to a withdrawal of some con¬ 
trolling influence exerted by the thyroid gland upon the 
cells of the body, caused by some toxic state of the 
blood. He therefore advocates the administration of 
thyroid gland or of its active principle in the treatment 
of the disease, and claims to have obtained successful 
results. Little or no evidence is given in support of 
these views, and since malignant disease occasionally, 
though unfortunately rarely, undergoes spontaneous 
cure, the apparent success of any form of medical treat¬ 
ment has to be carefully controlled before such a result 
can be admitted. Dr. Bell’s suggestions for the pre¬ 
vention of mnlignant disease may be of some value. 

R. T. H. 


Photography on Tour. Pp. 132. (I-ondon : Published 
for the Photogram, Ltd , by Dawbarn and Ward, 
Ltd., n.d.) Price 1 s. net 

In these pages, the sizes of which are only 3} inches 
by 4} inches, we have a number of useful hints and 
instructions which are well worth an amateur’s time 
to read. When the photographer is away from his 
base, and has to invent all sorts of makeshifts, he may 
find many a useful wrinkle given here for which he 
may later be very thankful. The author seems to have 
brought into a very small compass a great deal of in¬ 
formation covering a wide field, and this pocket book 
for the touring photographer should serve a useful 
purpose. 

The Story without an End. From the German of 
Carovl. By Sarah Austin. Illustrated by Paul 
Henry. Pp. vli + 77. (London : Duckworth and 
Co ) Price is, 6d. net. 

In this allegory a child is introduced to the beauties 
of plants, birds, insects, and other forms and aspects 
of nature. It pleases children to imagine themselves 
in close communion with inanimate nature, and they 
have no difficulty in endowing all the objects around 
them with human attributes. Poetic feelings, and 
sympathetic Interest in plant and animal life, are 
appealed to by this daintily bound and gracefully illus¬ 
trated contribution to literature. 
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LETTERS TO THE EDITOR 
ITht Editor dots not hold htmttlf responsible for opinions 
expressed by his correspondents Neither can h* undertake 
to rtium or to correspond 1 nth tho writers of rejected 
manuscript* intruded for this or any other pari of Natur* 
No notice a taken of anonymous communications ] 

On ths Origin or Flagellate Monad* and of Fungus 
(anna from Minut# Maaata of Z oogloea 
Bacterial scums are exceedingly common in ditches and 
ponds natures laboratories and it is a matter <f much 
Importance to know what goes on therein Some light may 
be thrown upon this subject by making infusions or macer 
ations from cut fragments of various plants and then ex 
amining at different periods the scum or pellule that 
forms on such fluids What I have now to say will refer 
almost exclusively to infusions made from hay The hay 
employed m ty be either fresh or old but it does not do t< 
substitute for hay mere unripe grasses I have elsewhere 
shown how remarkably different are the products derivable 
from living unripe grasses and from ordinary hay 

In making such an infusion I have been an uslomed to 
c ut the hay into short pieces to place these in 11 tile beaker 
and then to add water so as well lo user the fiagnunts 
Vfter maceration for three or four hours at a t« «|ier iture 
of about 86° b (jo° C) the infusion has bun filtered 
through two or three layers of the fimst Swedish filtering 
paper into another snail beaker In this way all I ut the 
smallest particles,akyi|iyi| an inch or thereabout will 
hi excluded For^HDEHon of the changes now to b< 
described It is best IhjSttbt bacterial scum which sorn forms 
on the surface of <tKrnOti! should be very thin therefore 
the depth of the fluid ought not to be more th in about om 
and a half inches—though if one is seeking to make rut 
the origin of i iliated Infusoria infusions of greater depth 
should be empluyed in order that a fanly thick pellicle uiav 
form 

When such an infusion is kept under a bell jar (to exclude 
dust) at a temperature of about 65° b (18 0 ( ) the pale 
sherry coloured fluid in less th in twenty four hours becomes 
lighter in colour and very turbid Soon a scum lliuost in 
visible begins to form on the surface composed of several 
different kinds of bacteria and in about thirty six hours 
xm ill ZoogUxx masses of the most varied sizes and shapes 
begin to appear therein In tig 1 A a portic n of such 
1 scum is shown as it appeared at the end of (he third day 
on a hay infusion in whuh the masses of /ooglica were 
exceptionally numerous lhe portic n of this stum here 
represented had been tnnsferrid on the tip of i sterilised 
scalpel to a drop of a dilute solution of cosin which stained 
Iht suirounding bitten 1 a pile red tint but left the 
/ooglaa masses unstained so that they were rendered very 
distinct llad logwood been used the results w< uld have 
been leveised—thet is the 7ooglcct areas would have been 
nore or less deeplv stained while the surrounding batleri 1 
would have remained unstained 

Examination of one of these masses with 1 high power 
will show its constitution and reveal the fact that we hive 
to do with an aggregation of separate baiteria imbedded 
in a jelly like m iten il This may be sec n from 1 lg 1 B 
which shows a highly magnified portion of one of the 
/oogloea masses from the same pellicle after it hid been 
immersed in a drop of a week solution of bhrlich s eosino 
phyle fluid which stained the surrounding bacteria a 
yellow tint while it left the /oogluca mass unstained 
slightly altered bacteria within the 7oogloea mass xr 
this early stage plainly to be seen though later on they 
become more or levs obscured bv reason of progressive 
molecular changes taking place in the mass during " 
subsequent transformation 

Some of these Zoogloea masses are destined ultimately 
to be converted into numbers of flagellate Mon ids or of 
Amoeba! while others become resolved into heaps of bungus 
germs I have found it impossible to tell from the mere 
microscopical appearance of the /ooglaa masses whether 
they are destined ultimately to yield Monads or Fungus 
germs The latter transformation is undoubtedly by far 
the commoner of the two and when I was working for 
many months at this subject during 1899 I was unable ‘ 


find any good specimens capable of being photographed, 
showing the conversion of /ooglaa masses into Monad* 
although I many tunes saw ind phot graphed Monads 
originating from the pellicle as discrete motionless 11 r 
pustles—especially when the infusions were kept at a 
temperature of about 71° b (3a 0 C ) But om day 11st 
month on October 19 desiring t nake n tain rbseiv 
ations I made a weak infusion frun a portion of a sm ill 
handful of hay gathered in Norway more than two m nths 
previously which had since been kept in a small cardboard 
box I he infusion was prepared and filtered in Lhe m inner 
tlready indicated and divided into two portions one which 
we may name A being placed in a small open beaker ind 
left beneath i bell jar at the end of the mcntelpiecc in my 
Study while the other (a very small portion) which \v< 
may name B w is p t into a small h llf ounce earthenware 
pot ovir which the covei w is placed lhe twe specimens 
of the infusion covered and uncovered were then left side 
by side beniath the bell jar so that the temperature to 
which they were exposed might be is nearly as possible 
similar Some of the ch inges in the scums that formed on 
the surf ice of these fluids are now to be described 

Origin of Flagellate Monads from Minute Masses of 
/oogloea 

\ When ex imined fifty one hours ifter thr time of 
filtration the scum on th s infusion w is found to be very 
thukly enwded with small masses of /ooglct i vaiving 
mu h in shape and 1 tual si/e is shown in 1 ig 1 \ 



Fl 1 —A Zoo*I m □ »«*ec m the tcom on a bey ntimon (» o) B 
A portion of one of ibex 1 uunae shoe mg the onuinod beet me ( 

In the couise of the fourth day very mtny of the smallist 
masses were seen to be undergoing segmentation into sm 11 
motionless spherical bodies while multitudes of ictive 
flagellate Monads of the same size were for the first tun 
seen in the fluid and in the nndst of the portion of the scum 
under examination When a similar examinition hid been 
made twelve hours previously not a single Mon id was seen 
now there wete swarms of them and all were of about the 
satin si/« 

In lig z A (X500) son if this s lall massts are 
shown together with their contain! 1 b cum B (X37O 
shows a number of the small misses undergoing si client 
at ion while t (X70O slows one of these bodies more 
highly magnified in wh <h the s gi entation into embtvo 
Monads still in a motionless i ondmon is almost lomplete 

In the course of the next day the Mcnads were found 
in prodigious numbers They were spherical cr ovoidal in 
shipe and provided with a single flcgellum about twee 
the length of the body Under a high power a nucleus 
could be distinctly seen generally surrounded by a cirile 
of very m nute granules In addition two or three larger 
granules were to be seen—< ne of (hem latger and more 
highlv refractive than the others being often present in the 


1 Studies in Heltrofeoaus p 87 (1904) 


1 Studies in Hcterogenesls pp 69 73 Figs 53 55 
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d between three email contiguous air bubble* are covered with a very thin scarcely perceptible film of 


power of the microecope Many of them t 


be densely crowded with very minute Zoogloca mane* aucb 
a* are shown in I ig i A (Xjoo) Not a single Monad 
was to be seen but many of thi masses were found to be 
about to segment as in B or actually segmenting as In C, 
into a number of motionless spheriiat corpuscles 

During six subsequent days 1 un overed the pot for a 
moment to taka up on the tip of a sterilised scalpel a portion 
of the scum for examination and on rath occasion found 
the minute 7 ooglcra masses presenting similar characters 
except that d ij by day a rather larger number of them 
showed evidences of segmentation though not a single 
active Monad was to be seen 

The 7 oogtaa misses formed in the dark and in a com¬ 
paratively tirltss pot were not only different in character 
from those formed in the open vessel but it would seem that 
their process of ch mge was slower and was in part arrested 
by the opening of the pot since after eleven days there 
was still not a single active Monad to be seen though in 
the open vessel swarms of them w< re found during the 
fourth day 1 Ihis trrest of the process of change recalls 
the similar arrest which was always found to otcur when 
the pot was opened in which Hydatina eggs were being 
transformed into cihcted Infusoria of the genus Otostoma * 
It so happened that on the very day that I first observed 
the segmentation of the small /ooglcea masses in A I had 
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become converted into Monad* or altered in a more or leu 
irregular manner. I attempted to italn tome of the mane* 
with a dilute solution of gentian violet. One of thete, In 
which legmen tation i* pretty complete, is ihown In 
B (x7oo), while the mattered product* of another man are 



shown in Fig. s. A fxooo), after they had been lightly 
stiilned with Westphall’i mastzellen fluid in this 
embryonic condition the future Monad* are seen as spherical 
nucleated cells, either single or in pairs Some of the 



Monads which were found a few day* later in a motionless, 
resting condition, are shown in B (X700). 

On other occasion* I had been a little more succeuful 
in photographing Monad* produced from Zoogicea area* in 
a hay infuiion. Thu* Fig. 6, A (x 500), ihow* tome *uch 
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Monads, found on the third day, which had been developed 
from discrete corpuscles, and which were rendered motion- 
leu by a very weak osmic acid solution These discrete 
corpuscles, as well as the motionless corpuscles derived from 
the segmentation of Zoogicea masses, sometimes become 
converted Into Amoeba; rather than into Monads. Whst 
the conditions are that favour this particular change 1 have 



Hu 7—A Zooglic* mu, undergoing changs (X 375) 

been unable to ascertain, though 1 know that in rare cases 
swarms of minute Amuiba; rather than Monads appear in 
this way in hay infusions. 'Ihe production of swarms of 
minute Amab<c is, however, the rule in tho pellicle that 
forms on an emulsion made by pouring about eight ounces 
of water on a teaspoonful of mi\ed white and yolk of egg. 
Such Amceb.e, slightly stained with logwood, are shown In 
1 'ig b, B (X200), taken from a pellicle on the seventeenth 
day, while in C (X135) they arc seen, as 1 believe, origin¬ 
ating in another egg and water emulsion on the eighteenth 
day, in the midst of irregular clumps of bncterla These 
aKSfcgntrs of bacteria had been noticed foi several days, 
but when first observed not a single Ainrcba had, up to this 
time, been seen either in them or in the surrounding 



Fie. 8.— Portion of s Zoo*lout maw about lo Mgmut (X joo) 

fluid. 1 hen there were appearances as though changts 
were taking place within the aggregates, followed in two 
or three days by the presence of swarms of minute sluggish 
Amoebae around, and issuing from, the bacterial aggregates, 
as shown in the figure under a low magnification. 

In reference to the occurrence of these swarms of minute 
Amoebae, I may say that I have never seen one of them 
multiply by fusion, and certainly their vast numbers are 
not to be ecrounted for in this way I make these remark! 
concerning Amoebae without pretending that what I have 
here said in regard to them is quite conclusive, or in any 
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way comparable to the convincing evidence above adduced 
concerning the heterogenetic origin of Monad* from the 
tranefermatlon of Zoogicea maws—a transformation in 
which we have vegetal orgamem* giving nie to animal 
orgamama of a totally different kind though between theae 
two form* of life no relation of kinship ha* ever been 
admitted or even suspected by the great majority of 
biologists 

Origin of tungus germt from Mosses of Zoogloea 

It ha* seemed to me as I have said impossible to say 
from the mere microscopical characters of the masses of 
Zoogicea whether they are likely to yield Monads or Fungus 
germs It will be observed however that in the three 
cases to which I have just referred the masses giving rise 
to embryo Monads have all been small and that they have 
tended to go through their metamorphoses with some 
rapidity 

It is certain however that the great major ty of the 
larger Zoogicea masses tend rather to produce Fungus 
germs of one or other kind and to go through their changes 
at a slower rate These statements may be illustrated by 
a record of the changes tak ng place in the larger Zoogloea 
masses that were found in great abundance in the pellicle 
forming on nfus on A i h« se lirgcr masses of Zoogicea 
ind also nil the liter changes which I im now about to 



F10 9 Development of small brown F i (ni germs from \ mess of Zoog ms 
(xjoo) 

deter be were however wholly absent from the pellicle on 
infusion B up to the eleventh dav 

Where tho changes occur tc wh ch I would now direct 
attent on the Zooglcei misses giadually be one larger and 
much more refract ve wh le they also stun mu h more 
deeply with logwood gentian violet or other of the an line 
dyes At the same time the constituent bacteria whirh 
are so very distinct in the early stages seem to become 
enlarged and gradually more or less hi Men as the mole 
cular changes tak ng place in (he m iss ncrease One if 
these aggregates in this refractive gl sten ng stage which 
wis found and photographed on the fifth day is shown in 
Fiff 7 (X37S) 

The next &t ige of change is revealed by d stinct indica 
tions of segmentation beginning to show themselves through 
the mass such as may be seen in 1 ig 8 (x soo) which 
represents a portion of a large Zooglaa mass that was 
found on the sixth day lhis condition may persist for 
several days but occasionally further changes occur 
rapidly is may be seen bv Fig q (X500) show ng a 
portion of another large Zoogicea mass found on the seventh 
day in whi h minute ovoid germs of different sires are 
1 8m not* on p 7* 


separating from the mass and at the same tune assuming 
a brown colour This change was proceeding more rapidly 
at the edge of the mass tnit further In as may be seen 
in the upper portion of the figure the mass shows more 
of the appearance to be seen is Fig 8 Although the germs 
seem to separate from the metamorphosed Zoogloea mass 
as bodies of varying size I think there can be no doubt that 
some of the separate units subsequently increase distinctly In 
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Flo o —A portion of th* brown mycelium ( X113) 

size—though whether they undergo segmentation is not *0 
clear On the following day numerous heaps of brown 
I ungus germs were found der ved from these Zoogicea 
uses forming clusters so thick and dense that their con 
stituents could only be shown by pressing upon the cover 
glass frmly and thus break ng up the n asses of germs 
I ortions of such a broken up miss are repiesented in 



F10 11—A Hsurocenst c Fungui *«r 1«(x 500) B Acrospora produced 
from the mycelium (X500) 

but occasionally they do so and two or three masses of 
mycelium to which they had given rise (also of a brown 
coloui) were found on the eighth day One of them had 
sent a hypha above the surf tee and there produced a great 
number of (void acrospores having a bluish black appear 
ance Some of the mycelium is shown in Fig 10 (xiagl 
while the acrospores are represented in I ig it B (xjon) 
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It will be noted that the acroeporee are comparatively uni- 
fonft ill rim, and are wholly different from the extremely 
variable brown Fungus-germs produced from the Zoogicea 


What haa juat been illuetrated la only one of the ways 
in which Fungus-germs are produced in the pellicle from 
ZoogloM masses. Anyone working at thli aubject will have 
no difficulty in recognlalng many other modes In which 
they originate. Sometimes the germs separate from the 
Zoogloea masses as colourless units, and then take on an 
almost black colour before they begin to germinate, as in 
the specimen shown in Fig. is, which was taken on the 
twelfth day from another pellicle on a hay infusion 

I have frequently found that these heterogenetic Fungus- 
germs are small ovoid bodies with one, or sometimes two, 
nuclear particles such as may be seen in this case, and 
also in some of the small brown units shown in Fig. 9. 
It is interesting, moreover, to find that the immediate pro¬ 
ducts of segmentation which are about to develop into 
flagellute Monads present, except for their spherical shape, 
very similar characters, as may be seen by reference to 
Fig. 5, A. 

It seems to me impossible to doubt that we have in the 
processes which I have just described definite instances of 
heterogenesis. The lact of the individualisation and the 
segmentation of these Zoogloea masses cannot be denied 
It Is plain, indeed, that from such aggregates of bacteria, 
by common consent regarded as belonging to the vegetal 
kingdom, we have the production of typical animal 
organisms, and that, as 1 have said, no kinship between 



Fig. is -Heterogeiwtlc Fangu.i ^ermi ^beeomlnf black and germinating 

bacteria and flagellate Monads has ever been recognised, or 
even suspected, by the great majority of biologists; and, 
though it cannot be said that there is the same lack of 
kinship between bacteria and Moulds, it can terlainly be 
said that the majority of biologists have never suspected 
any such relation between these two forms of life as that 
which has now been made known. 

I care little what names may be given to the bacteria, 
though I am certain that many different varieties are prone 
to form zooglcsal aggregates, and to go through one or 
other variety of such changes as have just been described 
Being much interested with these processes that go on 
in naturejfend under more or less natural conditions, I hnve 
been familiar with such phenomena for more than a gener¬ 
ation ; but although they were made known so long ago 
I am not aware that any bacteriologist in Europe, America 
or elsewhere has ever repeated my observations Bacterio¬ 
logists to whom I have personally mentioned the subject 
nave, with only one exception, shown not the least desire 
to examine specimens or to follow up the inquiry. They 
seem wedded to their strict laboratory methods, and seem- 
Ingly prefer to have dealings with nothing but pure cultures 
and sterilised media. I do not deny for a moment the 
1 Sot PncudUft of ths Royal Socbtjr, 187a. to! xx. p. .39 
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enormous increase of knowledge, and the benefit which has 
accrued to the human race, from their studies, but should 
like to see a little more toleration displayed for those who 
prefer to work in a different way, and strive to find out 
what goes on under more natural conditions—undeterred 
by the much talked of but much over-rated risk of " in¬ 
fection." Assuredly, in the future, much of what is now 
ascribed to “ infection ” will be differently regarded as the 
“ origin of species ” by heterogenesis becomes more and 
more known. 

If such processes as have just been described are con¬ 
tinually going on in nature, but are not to be met with in 
the laboratories of bacteriologists, it should make us hesi¬ 
tate to repudiate a natural origin of living matter at the 
present day simply because undoubted proof of its occur¬ 
rence cannot be produced by laboratory experiments If it 
occurred in the past the law of Continuity would lead us 
to expect that it has been continually occurring ever since, 
and, as I said in my letter of November 10, “ if the origin 
of living matter takes place by the generation in suitable 
fluids of the minutest particles gradually appearing from 
the region of the invisible, such a process may be occurring 
everywhere in nature’s laboratories, though altogether 
boiond the ken of man.'* H Charlton Uastian 


The Temperature of Meteorites. 

During the early part of the jear 1901, when I was on 
the staff of the Elswirk Works, it occurred to me that it 
would be useful and interesting if a mnnertion could be 
made between the conditions of the flight of artillerv shells 
and of meteorites Later in the same vear I made a pre¬ 
liminary mathematical investigation into the matter, and as 
a result a paper on the temperature of meteorites was sent 
in as an essay to compete for the Smith prizes at Cambridge 
It was distinguished from other essavs sent up in not re¬ 
ceiving a prize 

It has since remained a strong wish on my part some day 
to work up the subject into a form fit for presentation to 
a scientific societv, but the pressure of other matters has 
pi evented this in older, therefore, to preserve at least its 
outlines, I give here a brief exposition of the premises, the 
procedure, and the rnnelusions of the css.iv 

Ordtnniv ballistic tables contain a wealth of information 
as to the retardation experienced by projectiles of all sizes 
anil of one general shape 'Ihe shap- of the shell is well 
known If the same rules ran be nude to lit the motion 
of meteorites it is dear that the velocity at any time can 
be obtained, and thence the loss of energy Hue lo the 
obstruction caused bv the air I his energy reappears as 
heat, sound, electrical energy, chemical energv, Ac Of 
these by far tile most important is heat Thus the con¬ 
ditions under which a meteorite “ hents up " can be ascer¬ 
tained, and if it be assumed that all the energv is so spent, 
it is obvious that a superior limit to the resulting tempera¬ 
ture may be obtained One further point should, however, 
he mentioned—a meteor which re lehrs the earlh is called a 
“ meteorite,’’ and the velocity necessary for this is such tlint 
the time of passage through the material part of the earth’s 
atmosphere is so short, say five seconds, that chenucil burn¬ 
ing will not, in general, introduce anv sensible error Such 
error as might be Introduced would be of the ci|i|>oiite sense 
to radiation losses, themselves smnll fm much the same 

Meteorites may be of almost any shape I havt onl\ 
lonsidered the shell shape, as it is the onlv one the flight of 
which has been thoioughlv investigated by exhaustive 
experiment 

According lo Ingail’s “ Exterior Ballistics," the law of 
the resistance of the air is a fumuon of the velocity which, 
for velocities above 1380 feet per second, is the velocity 
squared. For meteoric problems, velocities less than tins 
are unimportant. Whether this simple law would hold 
good for velocities of, say, zo miles a second, or even the 
7 miles a second which the earth can impose, is not known, 
but for lack of a better it has been necessary lo employ it 

The next difficulty, and of difficulties there is no small 
number, lies in the varying density of the air A few 
thousand feet it the upward limit of ordinary projectiles 
Even for howitzer shell the correction for rarefaction is so 
slight that the simplest kind of correction is enough For 
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meteorite! however more extended treatment i* required 
I have taken the resistance to be in direct proportion to 
the density of the air lo do even this requires a know¬ 
ledge of the density at all altitudes and for this 1 have 
assumed an isothermal distribution of temperature lhe 
theory of adiabatic distribution makes the atmosphere cease 
at distan es well wilhin twilight and meteor phenomena 
and is therefore of no use Probably something between 
these two would be most accurate 1 ut its pieuse form is 
not of great importance in this mvcslij, ition owing to the 
very slight influence of the uppetmcst reuhes of the air 
on the motion of ni'torntfs 

I now come to the meteorites then selves Many s zes 
have betn considered but chiefly dun cl rs if o 10 inch 
and iso inches I refer to these is th snail rnd the 
large meteorites When other sizes ire mentioned 
their di imcters are given I have further tal en two 
materiuls viz iron and stone (trap r ck) npr venting 
holosiderites and asiderites 1 he therm il c nst it Is for 
the m itenals are those found by loibes 

I stated above the <ir umslantes in win h a knowledge 
of the heat energy given to the meterr te n ght be t iken 
to be known lo find the teipeiatuie d sti but on in the 
interior of the iron or stone I h ive adopted the apptoxl 
ination of ccnsidenng thi nit ten K t I ylmdr tl and 
Ihqn utilising ordinary cylindr t il ir rln l s During the 
i^iefttigation a good many results w rc bt lined wli li in 
wntf methods by whi h the simple labour jf the work 
'bwjuMfct lightened Scmt of the m re unb retime e\ 
praufens'mold be simplified by dividing the d sluice letween 
tm fdtirH s surf tee and inhmty into two regi ns tli K w th n 
w|e sensible jtfTeot of the itmospheie ind th it w thout 
Many ’rqyplts weie obta ned during the investi 
gation ife the Hi go meteor te it was f iund that for 
all veloeuG# of ipproach (hi ti nptralurt at thi centre 
was a mpjftimnute frt ti n of (1 it it the sirfite lor 
the small imtecrte it wis feund that the tin il velocity was 
alwiys very small and the time of flight correspondingly 
great with the result that thi whole of the mittrial would 
be consumed before reaching the earth s surf ice—this would 
then properly be ter lied a mcltcr nit u meteorite In its 
turn this consideration gives the dtitude at which mean 
dracenee would occur lhe am til lion meteor would burst 
into brilliance at 45 miles up and the stone one at f8 miles 
lo obtain a supenor limit to the point of incandescence I 
assumed a meteor the diameter of which was only 1 
millionth of an inch 1 or iron bi illtancy is obtained at 
106 miles and for stone tl 129 miles These figures are 
obtained by assuming the meteors to have the mtximum 
velocity which the eaith could impc se If however tn 
initial velocity of 250 miles per se n 1 be «su led kuiely 
a superior limit in indescence wculd c cur some 3S or 40 
miles furthei off so that the greatest height for \ s bility 
would lie well within some 170 miles 
An iron meteorite 3 inches in din note falling tr the 
earth from an infinite distince would begin to get warm 
about nine seconds before reaching the earth and < nntinuc 
to inrrease in temperature for about seven sc onds after 
whi h its velocity would be pn ticallv k lit I ind two 
seconds later it would reach the eirth it ibout two thirds 
of a mile per second lhis lepiesents a tv pi il case for 
what might be termed the twelve pound shell size 
In the twelve pound shell size the internal temperatuie 
falls off very rapidly towurcU the interior lhus taking 
the mean temperature in the severest cose as 100 the 
surface temperature was 2 2 and at a depth equal to a 
fifth of the radius (030 inch) the temperature w is about 
03 only whilst at the centre it was oooifi So that for 
the most excessive surface temperatures the c entral tempera 
ture would be well below the temperature of liqu d air 
assuming of course that the initial temperature of the 
meteorite is at the absolute zero 

The steepm ss of the heat gradient it c r nr ir the surface 
is the probublc ciuse of the nodular appeal anre of 
meteorites Great resistance to the inward flow of heat 
would be offered by any internal veimng and as a result 
such surfaces of separation would tend to become the limit 
tng surfaces for any burning which might occur 
The various formula, used to obtain the above results 
were suited to a subsidiary investigation vu that of the 
problems connected with the ejection of rock from terrestrial 
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volcanoes The results of such an investigation may be 
briefly summarised as follows —Had the earth no atmo¬ 
sphere all masses shot off vertically at 7 miles a second 
and over would fail to return Ifcrtb the existing atmo¬ 
sphere the large meteorite would require a velocity of 13 
miles per second and the twelve pound shell ” would 
want a velocity of 78 miles per second These velocities 
are not without interest in view of the theory that 
meteorites onginited from terrestrial volcanoes Smaller 
velocities would suffice were the masses discharged 
from high iltitudes lhus from a height of 5 miles, 
the velocity for the large iron meteorite would be only 
8j miles per second and for the twelve pound shell ’’ 
only iH m In a si and Further calculation shows that 
with an 1111(1 il vd city of 7 miles a second the large 
meteorite would rise to t nly some 120 miles and tne 
twelve pound shell to between 40 and 50 miles and both 
would then fill back to the earth 

In concluson the result of the investigation may be said 
to have crraled a stiong presumption in favour of the 
fill w ng genu I diductions — 

(a) 1 h it the vtl Hies of meteorites are materially changed 
by the resist mcc f tin atmosphere and in general by a 
fraitional part of the velocity which is independent of the 
Vein its cf approa h 

(I) I hat th sc penor 1 mit for incandescence is probably 
ib< ut 150 miles ib u the t irth s suifa e 
(c) That n iron meteor the original weight of which was 
less than t> to 20 lb tcichcs the eirth s surface and that 
when 1 nut rr dm do w the temperature of its centre it 
not in genet il abeve that of liquid air (assuming the 
temperatur of space to be zero) 

I am aware th it the whole structure of the investigation 
rests cn thi evil principle of extrapolation but until man 
is cap ible of experimenting with velocities of 10 or 20 miles 
a se ond ind surviving thereafter to record his results no 
other manner of investigation seems possible 
London November 13 H T Wimperib 

Mount Everest the Story of a Controveray 
I ItAVP read with interest in your columns under this 
title a c irefully compiled and instructive account of the 
discussions that h ive from lime to time during the past 
fifty years broken out with regard to the naming of the 
highest measured point on the earth s surface Peak XV of 
the Indian Survey 

1 have long maintained it to be a matter for regret that the 
monarch of mountains should be called after any individual, 
however eminent and I am still of this opinion which 
is shared by most nicunlaineers and mountain lovers We 
should prefer that Peak W should bear a Nepalese or a 
Tibetan name even had one to be invented for it as twenty 
years igo Alpine Clubmen in accord with Russian surveyors, 
found or invented native names for many of the great peaks 
of the Cuueubuk 

But since your correspondent appeals to me not to prolong 
the conlrovi rsy further 1 must remind him that the opinion 
1 have expressed is an individual and not an official opinion 
For ten years 1 have had no official connection with the 
Roval Geographical Society 

Should the rounril of that body resolve that considering 
the length of time the title Mount Fvcrest has been mora 
or less in use in this country fer Teak XV the absence of 
my evidence that that individual peak is designated as or 
included in the designation of Gaurisankar by the Nepalese, 
and the practical inconvenient e (whether the name be 
authentic or not) of introducing a new libetan name such 
as Chomo or Jamokangkar it is expedient that the title 
Mount Lverest should be generally accepted, I shall 
acquiesce lor 1 attoch greater importance to the general 
principle than to the particular case and I believe the pro¬ 
tracted discussion and many protests summarised in your 
columns have served their purpose tn helping to discourage 
the practice of giving personal names to mountains 
1 should add that foreign geographers are not as your 
correspondent suggests mainly dependent on the Geo¬ 
graphical Journal tor information in this matter Captain 
Wood’s report has been noticed in that well known periodical 
Pefermann t MttUilungcn 

Douglas W Fusbtuld 
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Observation* of the I eonid Meteors, 1904. 

OwMVAtions by, the writer this year go to show that 
the intensity was tnitdt below that of last. Briefly, the 
nights of November w Mid 13 were heavily overcast, but 
the night of November 14 and early morning of November 15 
were fortunately clear. The display lasted about an hi— 
•ay from 13.30 until 1.30 a.m., maximum 1 o'clock a 
(local times), hourly rate, low, ao to 25. Bright meteors, 
however, continued to appear at intervals up to 3 a.m., 
when clouds coming on slopped further observation A 
couple of hours' watch before and after midnight of 
November 15 gave only two Leonids, while another two 
hours' watch on the night of November 16 showed the 
radiant, whith was sharply defined the previous nights, at 
150°+ 23°, near Zcta, to be quite quiescent. Other radiants 
active were — 

R A Dec 

(1) Leonids (No. a) 165 + 25 Strong, bright. 

a Ursids .. . 1551 .. 

Pucscpids 125 + 30 Slow, small, wiry 

(4) Cancnds 150 + 5 Short, bruthl. 

(5) Gemmids 108 + 38 (Onr) short, blight. 


It would be interesting to hear of observations made 
during the hour or so before daybreak on the morning of 
November 15, as it is just possible the increased intensity 
noticed in previous years may not be real, but due rather 
to the fact of the radiant being near the meridian, and the 
smaller meteors coming down more direct nt that time are 
the better able to penetrate to the lower layers of the atmo¬ 
sphere. W. H. Milligan 

Holywood, co Down, November 18. 


The Discovery of Argon. 

In your translation of Prof. Mendeldeff’s interesting paper 
on the chemical element* (November 17, p. 94) I see that 
he attributes the discovery of argon and its congeners to 
Ramsay. Am I not right In believing that it was Lord 
Rayleigh who discovered argon, and that it was he who 
gave that impulso to chemistry which Sir William Ramsay 
has carried forward to such remarkable results? 

November 30 G. H Darwin 


Blue-stained Flint*. 

Some years ago there were many blue-stained flints on a 
road near Cambridge. Lime from gus-woiks was about 
to be mixed with the flints used as road-metal, and the two 
different materials had lain for some time in heaps by the 
roadside ' The blue colour, in some instances very intense, 
was developed wherever a heap of flints and one of lime 
touched eaih other; from whuh I surmised that the calcium 
sulphide of the gas-lime had reacted with an aluminium 
compound present in the flints, producing a substance akin 
to ultramarine. F. J Allen 

Cambridge, November 19 

Inheritance of Acquired Characteristics. 

It may be worth noting that since my letter to you of 
some months back, in which I gave an instance of fox- 
terrier pups being born with short tails, I have heard of 
two similar cases. In one of these cases the dog was owned 
by one of the managers of the Rhodes' Fruit Farms, near 
Cape Town. The other case occurred in the Transvaal at 
Sabi, one out of a litter of four being bom with a lhort 
„ „ D. E. Hutchins. 

Forest Office, Cape Town, October 18 


DR. KOENIG’S METHOD OF COLOUR 
PHOTOGRAPHY. 

T N the methods of three-colour photography hitherto 
practised the colours are used as inks, stains, or 
pigments already prepared, and their distribution is 
effected indirectly by the action of light In the imbi- 
Mtion process three thin gelatin reliefs are prepared 
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(using potassium bichromate to sensitise the gelatin), 
and after each relief is stained with its appropriate 
colour the three films are superposed. The method 
recently described by Dr. Koenig is of the multiple 
film kind, but the colours arc produced by direct ex¬ 
posure to light. 

Many organic colouring matters yield by reduction 
colourless bodies that arc more or loss easily rc-oxidised 
with the production of the original colours. The 
oxidation of these Icuco colouring matters is generally 
if not always quickened by light. If, therefore^ the 
leuco-compound pioduccd from a dye of a suitable 
red colour is caused to impregnate a film, and this is 
exposed beneath tin negative made to give the red 
image in Ihree-colour work, the red image may be 
produced by direct exposure to light. A similar pro¬ 
cedure will of touise give the yellow and blue images, 
and so the complete colour print may be obtained 
Such arc the general principles upon which Dr. 
Koenig’s ptoccss depends, but to elaborate the details 
of a successful process on these lines it was necessary 
to overcome many practical difficulties 

It was necessary, in the first case, to select only those 
dyes (of suitable colours, of course) that Yield leuco- 
derivatives of suffii lent stability to stand the ndcefSarjr' 
manipulations. Then it was found that .th&'fguqA- 
bascs selected .is othcrw isc suitable gave but A fetjri* 
image even after long exposure, but it waS'ob&WWl 
that when collodion was usid 11s the medium wife 
sensitiveness was greatly enhanced, and tha vigour dr 
the image very much improved This improvement 
was traced to the action of the nilroiellulo-tortuid other 
nitric acid ester, were found to have a ttwgr* ater 
effet t. Nitrom.inmle especially U useful for sensitising 
purposes. Dr Koenig emphasises the fact that the 
leuio-bases in an inert film arc useless, as the action 
of aferinl oxygen, when it has reached its maximum, 
gives only a flat and feeble image. 

The fixing of the image was the next difficulty, for 
obviously it is neussury to remove the excess of the 
leuco-body without mtirtering with its coloured 
oxidation produrt It is well known that many dyes 
show a gieat tendetuy to rimain attached to a fabric 
or film in spite of the application of solvents, but the 
leuio-bases employed also have a similar tendency. 
Dilute mineral nrids, though they dissolve the greater 
number of the leui o-bnsi s, would not remove them 
fro' 1 collodion films. A to per mil solution of mono- 
chloraiotic acid was found to bt, the best fixing agent. 

The various solutions required .ire supplied ready for 
use, and the following summary of the instructions 
issued with them will give a general idea of the 
manipulation required. A piece of buryla coaled paper 
rather lnrger than the negative has its edges turned 
up, and is mated with a i$ per cent collodion to which 
has been added the leuco-derivative of the blue dye and 
u solution containing the necessary additions When 
dry it is exposed under the appropriate negative (for, 
say, twenty to forty seconds in bright sunshine), soaked 
in the fixing bath for a few minutes, washed for a few 
minutes, dipped into a gelatin solution that contains 
a little chrome alum, and hung up to dry. The print 
is then turned so that its lower edge shall be upper¬ 
most, again dipped into the gelatin solution, and again 
allowed to dry. The gelatin coating is applied to 
isolate the rollodion film so that it may not be interfered 
with by the application of the second collodion. The 
print is then coated with collodion to which the 
materials for the blue image have been added, exposed 
under the proper negative, fixed, and coated twice with 
gelatin as before. A similar procedure follows for the 
yellow image, and after the final gelatin coating it is 
well to varnish the print. It is claimed for the dyes 
employed that the blue, which is the one most liable 
to change, is more permanent than Prussian blue. 
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THE NEW WHALE FISHERIES.' 

I N the storv of the rite and fall of the whale fisheries 
history has many times repeated herself. The 
Basque fishery, the oldest of all, the fragmentary 
records of which go back beyond the middle ages, 
which extended centuries ago to the other side of the 
Atlantic, which long furnished harpooners to our own 
fleet, and which has left us the harpoon and its name, 
finally passed away during last century with a 
practical extinction of the object of its pursuit Our 
own Greenland, or right whale, fishery, in which for 
one hundred years some 350 vessels were employed, 
halljng from almost every east coast port, has been 
now for nearly another century on the decline, and 
some half dozen whalers from Dundee are nil that is 
left of the once great argosy A few fine old American 
ships, with dark-skinned harpooneers from the Cape 
Verdes, still chase the sperm whale throughout its 
world-wide habitat, in place of the 700 sail that 
followed the business sixty years ago. Zorgdragcr, 
Scoresby, Scammon, and a host of lesser men have left 
us records of these old fisheries, 
of the methods employed, and of 
the marvellous success achieved; 
but, nevertheless, the naturalist 
has much to regret in the passing 
away of these great industries, in 
the near approach to extermin¬ 
ation of the most valuable and 
most interesting species, and in the 
scantiness of the material that has 
us yet been saved. Our chief 
museum contains, I believe, 
neither skeleton nor even skull of 
the Greenland whale, and the 
difficulties in the way of procuring 
one now-a-duys seem to be very 
great indeed Wc have to go to 
Stockholm or St Petersburg to 
see the entire ski leton of such a 
whale, with the huge fringes of 
whale-bone still in place in the 
jaws. Nor, by the way, would 
our knowledge seem to be more 
adequate than our anatomical 
material, for a writer in a standard 
text-book told us only the other 
day that a single whale may yield 
us “ several tons ” of whale-bone 1 
While the fisheries before 
mentioned, and others like to 
them, are passing or have passed away, a new fishery 
has sprung up thnt has for the object of its pursuit 
a class of whales that formerly had been left in 
peace. This is the fishery for the great rorquals, or 
finner whales, first instituted by Captain Svend Foyn 
at Vadso in 1864. The fishery is carried on by means 
of small steamers, cariying ut their bows a harpoon 
gun which discharges a line and explosive bullet. The 
steamer tows the fish home, to be flensed and worked 
up in the factory ashore Twenty years after Svend 
Foyn’s small beginning there were more than thirty 
such factories on the coasts of Finmark, but all of these 
have very recently been disestablished by the Nor¬ 
wegian Government, which, in defereme to temporary 
ana local prejudice, is robbing its country of a profit¬ 
able and ilt-sparcd industry. The great success and 
profit of this fishery has led to its extension to Iceland, 
Fteroe, Newfoundland, and lastly, to Shetland and the 
Hebrides; but it is still almost wholly in Norwegian 

' “ Thi Wh»let>*ii« Whalr. of th» Wml.m North Vlamic " Bjr 
Frederick W 1 mw (Smithmuu Contribution* to Knowledge ) Pp i»+ 
»« ud plstw tyuhington SmithronUn InatltaDoo, 1904 ) 
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hands, and a factory at Tontberg enjoys a practical 
monopoly of the machinery employed. 

One consequence of the growth of this new industry 
has been to impress upon us, or to remind us of, the 
fact that at least certain species of whales exist in 
their native seas in prodigious numbers, seldom though 
the occasional traveller has the luck to see them. 
Once, in the North Pacific, on a calm summer’s day, 
I saw for an hour the ship surrounded on every side 
by great whales to the number of many hundreds, 
and a somewhat similar display is said to have been 
witnessed to the north of Shetland during the past 
summer I)r Hjort calculates that from the be¬ 
ginning until iqoi the finner whale fishery resulted 
in the capture of some 37,000 fish, a vast number in 
itself, though not jjreat in comparison to the yield of 
the Arctic fishery in its palmy days, for the Dutch 
alone are reckoned to have taken no less than about 
575,000 Greenland whales and “ Nordkapers ” or 
Biscayan whales, between i66q and 1778. Probably 
long lived, but certainly slow breeding, the whale 
must in the end give way before a wholesale persecu¬ 
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tion; but meanwhile several species are still immensely 
numerous, and the naturnlist has at least the con¬ 
solation that pursuit tends to cease as scarcity become* 
manifest, and long before actual extermination is 
achieved. 

The m w industry has many attractions nnd oppor¬ 
tunities for the naturalist. The stations arc in many 
cases within reach of easy travel, and the manner in 
which the carcases are drawn up for flensing on the 
shore affords a perfect spectacle of the Pntire creature. 
The volume which has suggested the present article, 
bv Dr. F W. True, of the U.S National Museum, is 
the outcome of a careful use of the opportunities 
afforded by the Newfoundland whaling stations, sup¬ 
plemented by abundant use of literature and study in 
American museums. Dr. True, who is already well 
known as a student of the Cetacea, seems to have 
made it his first object to investigate the specific 
characters of the larger whales, with the exception 
of the Greenland whale, and to determine, once for 
all, whether specimens of the various forms from the 
two sides of the Atlantic be specifically identical. 
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This question is answered, in general, in the affirm, 
ative, with some reservation as to the possible exist¬ 
ence of varietal or subspecific differences in the case 
of the humpback, Megaptera, and the lesser piked 
fcrhale, Balaenobttra rostrata, or acutorostrata, as our 
Author, following Lacdpfede, prefers to call it. 
Furthermore, additional evidence is adduced in sup- 
port of the identity of the North Pacific specips with 
those of the North Atlantic. This conclusion is entirely 
confirmatory of the views of European naturalists, 
and Dr. True’s remarks on the distribution of the 
various forms deserve to be read in connection with 
Dr. Guldberg’s recent very interesting papers on the 
probable course qf the annual migrations of several 
species around the circuit of the North Atlantic. 

But Dr. True has given us other things besides n 
careful account of specific characters. He has given 
us, in the first place, a singularly interesting epitome 
of the early history of whaling in America, downwards 
from the mythical days of the Saga of Thorfinn It 
will be news to the citizens of New York that, in the 
seventeenth and eighteenth centuries, there was ,i not 


Norwegians, which seems to be rare on the other side 
of the Atlantic, but which in certain years has bulked 
very largely in the Finmark catch; lastly, the hump- 
back, Megaptera Besides these a sperm whale is 
caught every now and then, and the Icelanders still 
take an occasional Nordkaper, or Biscayan whale. 
Thus the “ tinner ” industry furnishes not only a large 
nufnber of individuals, but a great variety of species 
to the observation of the naturalist. Several curious 
points crop up in regard to the relative commercial 
value of the several forms. Thus, for instance, 
Rudolphi's whale, a species very similar to the common 
rorqual, long overlooked and afterwards considered 
veiv rare by naturalists, is now a most valuable element 
in the fishery, its whale-bone, though no bigger and 
longer than that of the common species, being worth, 
from its intrinsic quality, just about ten times as much 
Dr True’s photographs show us, with a wealth of 
illustration, Sibbald's whale, the common rorqual, the 
humpback, and the Nordkaper as they lie upon the 
beach Many interesting points are excellently well 
shown—the distribution of colour, the curious pleat- 
ings of the ventral skin, tile con¬ 
form between the long, 
slender, lanky Sibbald’s whale 
and the shorter, stouter body of 
the common species, the tubercles 
on the head of Megaptera, tin- 
huge flippers with their garmtuic 
of barnacles in the same species 
It is it common practice of 
American naturalists, and Di 
True is no exception, to deal 
somewhat harshly with received 
nomenclatuie in the quest after 
“ priority ” Rightly or wrongly, 
the common lorqual is invariable 
known to us as B must ulus, hut 
that name is hire transferred to 
what we call B. vbbuldu; the 
former is here designated B. f>hv- 
snlin, L , and Ji. bisrciveiivu 
figuris as R. plaudits, Bon oa¬ 
ten n ihe work as a whole does 
not lend itself to c-pitomisation, 
and the foiegoing brief an mint 
does not do justice to its sen ntific 



unimportant whale fishery on Long Island and in 
Delaware Bay, and that so late as 1823 (?) there was 
a family on Long Beach, N.J., who every winter 
sought for and “ sometimes captured ” whales, in 
which business they had been engaged, father and 
sons, ever since the Revolution. In the next place, 
and of still more popular interest, Dr. True has 
enriched his book with fifty large plates, for the most 
part taken directly from photographs, of whales as 
they lay on the beach nt tne Newfoundland factories 
A few similar photographs have recently appeared 
from Norwegian and Scottish sources, but no such 
excellent and comprehensive series as Dr. True’s has 
vet been made, though, by the way, one series of 
B, musculus, published about twenty years ago by 
M. Yves Detagc, could scarcely be surpassed. 

Five or six species of whales are obtained, more or 
less abundantly, at the various whaling stations. These 
are the great u sulphur-bottom,” or Sibbald’s rorqual, 
the blue whale of the Norwegians, which, rare on our 
own coasts, is the chief source of profit to the Icelandic 
and Newfoundland whalers; secondly, the common 
rorqual; thirdly, Rudolphi’s rorqual, tnp Seihval of the 
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Till directors of the Ben Nevis Observatories, whuh were 
closed on October 1, have just issued a circular describing 
the circumstances in whnh Ihese observatories have at last 
been discontinued The maintenance of the two stations 
at Fort William and on the summit of Ben Nevis has in¬ 
volved an avirage veailv expenditure of moo/ O! this 
sum, 3^0 1 has been supplied 1>\ ihe Meleorological Council, 
and the remainder has been obtained from various priv ite 
sources It was hoped that the Treasury t mum ttee whuh 
was appointed to consider Ihe questimi of the annual grant 
to the Meteorological Council would deal adequately with 
Ihe position of the Ben Nevis OhsirvaCories In its report, 
but in their cinular the dire, tors expiess disappointment 
that this was not done. I he directors remark Some 
of their number, Inrludlng the two secretaries, were ex¬ 
amined, und fully stated their case, besides handing in de¬ 
tailed memoranda regarding the history, work, and cost 
of maintenance of the observatories. Yet, with all this 
information befoie them, the committee state in their re¬ 
port that ' It appears that only 350 1 per annum is required 
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to ensure the continued maintenance of the observatories ’ 
The directors lost no time in tailing the attention of the 
I irst I ord of the 1 reasury to this inexplicably erroneous ’ 
statement and in appealing to him that means should be 
found to prevent the ibandonment of the observatories 
1 he I reasury howivtr could not see its way to any further 
increase of the contribution from the Parliamentary Grant 
but offered to continue the allowance of ^o! a year hitherto 
received fnm the Meteorologi al Counc 1 As th s arrange 
ment would have left the directors exittly where they were 
before f ue to fire with the impossibility of c intinuing to 
ruse 6soJ every yeai >nd with the obvious hopelessness 
of obtaining adequate pecuniary support from the Govern 
ment there was no alternative but to close the observ 
stories 

It is anneunced in the Timet that a donor who desires 
to remain anonymous has placed i sum of ioooI in the 
hinds of the Irecsurtr of the Royal Society to be devoted 
to the advancement of science lly his wish 500I of this gift 
is to be placed to the credit of the C ttalcgue of Scientific. 
Pipers Acccunt of the Royal Society and the remainder 
to the credit of the National Phisiral I aboratory 
Account of thit body with the request that the executive 
committee of the laboratcry will accede to cny personal 
wish of the director us to Its expenditure 

\ STRONt detailed indictment of the department of the 
War Office whith should b* responsible for the production 
of necessary maps appeared in Saturday a Timet from the 
military correspondent of that journal The war in the 
Far East has lasted now for nearly nine months and not 
a single m ip of the seat of war has been issued bv the 
Government department which is the chief recipient of the 
results of our geogmphical research The vexatious thing 
is that the information even the maps exist but that no 
endeavour has been made to util se them for the public 
benefit I he Russun and Japanese Staff maps of Man 
chuna exist in I ondon but neither map can be purchased 
by the public thre ugh the trade though ns both are in the 
hands of individuals in I ondon and whole sheets of the 
Jnpaneae map h ive been reproduc e I by the Japanese Press 
the presumption is that the mapping s ct cn tf the director 
of military operations dso stands possessed of them A 
map intended to be of use to the public must be a compilation 
of these and other materials but no such map his been 
issued officially at all The only excuse for this deplorable 
want of sense is the lack of staff and of time to produce the 
map for which there is « public dimand In this case 
nothing could be simpler than to provide some house in the 
tride with the information avedible and allow suitable 
maps to be produced by private enterpr se Our official 
maps are the article affirms nothing less than a national 
disgrace Not only all the Greet Powers but even those 
of the second and third rank arc infinitely superior in 
cartography these facts are then employed to direct 
attention to the whole question of the teaching of geo 
graphy and to warn us of a serious defect in our system 
of national education We have suffered in the conduct of 
military operations because the teaching of geography has 
not assumed its proper place in the education of our army 
officers 

Tit* death is announced of Dr Karl H Huppert emeritus 
professor of physiological chemistry in the University of 
Prague at seventy two year* of age 

Th* scientific committee of the Rojal Horticultural 
Society met recently and received with regret the resig¬ 
nation of Trof Henslow who for more than a quarter of 
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a century hat acted at its secretary Mr 1 J Chittenden, 
who has been for some time a member of the scientific com¬ 
mittee of the society has xindertaken to discharge the duties 
of secretary until the end of the lurrent session 

It is stated by the Pioneer Mail that the Burma Govern¬ 
ment has decided to discontinue the experiments for the 
improvement of the indigenous silk industry in the more 
1 nportant s Ik centres of the Province by the importation 
of silk worn eggs from Trance Owing to climatic and 
other causes rearing has f tiled with foreign imported eggs 
and it is not considered woith while pursuing the experi¬ 
ments without the aid of an expert 

Mr J N Hai Biter has been appointed assistant in the 
Dublin Museum in succession to Mr G H Carpenter who 
held the post for many yeirs Mr Halbert is known as 
the author in tdlaboralion with the Rev W F Johnson 
of a list of thi beetles of Ireland (Proe R I Acad ) He 
has also pul lishcd some papers in the /oolugucher Aneeiger 
ind the Annals and Magaetne <] Natural History on fresh- 

iitc appli at ions for space in the foithcoming automobile 
exhibition it Paris on December 4 fir exceed the space 
ivail«ible in the Grand Palace of 1 me Arts so it may be 
necessary to hold the exhibition at the Galene dta Machines 
One of the curiosities of thi exhibition will be the 
1 ebaudy 11 exhibited in a reduced model lo November 18 
the I ebaudy dirigible balloon had executed not less than 
fifty four as ents and on the fifty first the return to the 
Moisson Aerodrome the starting point was accomplished 
Trom the last day of October to November 18 ten ascents 
were successfully executed 

IHF first meeting of the cnnual sess on of the German 
Society of Naval Architects was held at the Je hmcal High 
School at Chnrlottenburg on November 17 The Emperor 
William the honorary president of the society the Grand 
Duke of Oldenburg the Secretary of State for the Imperial 
Navy Adminl von Tirpitz ind the secretary of the British 
Institution of Naval Architects wrre present Prof 
Ahlborn of Hamburg read a paper on the spiral formation 
of water under the action of a ship s screw and on the 
movements produced in the water ly the revolution of the 
screw and Prof Braun of Strassburg dealt with the 
methods and aims of wireless telegraphy 

lit* Journal of the Society of Arts stues that among the 
congresses arranged in connection with the Liige Inter¬ 
national Exhibition of next year and with which the co¬ 
operation of the Belgian Government is ensured one on 
chemistry and pharmacy convoked by the Belgian Chemical 
Soc ety and the 1 lige Pharmaceutic il Association will be 
held at the end of July The congress is to be divided into 
the following sections —(1) general chemistry physico- 
chemistry (a) analytical chemistry apparatus and instru¬ 
ments (3) industrial mineral chemistry including metal¬ 
lurgy (4) industrial organic chemistry (sugar boiling, 
fermentation tanning dyeing Ac) (5) pharmaceutical 
chemistry (6) the chemistry of food substances (7) agri¬ 
cultural chemistry manures (8) biological and physiological 
chemistry (application to hygiene and bacteriology) (9) 
toxicology (to) practical pharmacy and (it) legislation 
and professional interests deonthology I he preaidant of 
the organising committee is Prof A Gilkinet, of I lkge 

A confkrfncx on physical education was held on 
November 16 at the Education Offices of the London County 
Council the Bishop of Bristol presiding Miss Johnson 
of the Swedish Institute Clifton advocated the organ- 
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nation of physical education on tha line* of the Royal 
Central Institute of Sweden which the described Sir W 
Church president of the Royal College of Physicians moved 
a resolution to the effect that it is desirable that a national 
system of physical education should be established in the 
United Kingdom This was seconded by Sir Lauder 
Brunton and supported by orher speakers including I ord 
I ondonderrv and Sir W Broidbent lhe Times of 
November 17 in a leading article on the subjcc t of the 
conference while acknowledging our supineness in ih s re 
spect in the past rightly deprecates any hasty action in 
the matter and remarks that while Swedish and other 
systems have their merits what we want here is not 1 
system borrowed from Sweden Denmark or Japan but 1 
British system growing out of the British ih trailer and 
suited as no borrowed system can ever be to Rritish needs 
and considers that we must beg n with the children in our 
elementary schools 

In the Timet of November 17 appeared a letter stating 
that skulls and limb bones of hoises of known pedigree no 
matter what their breed tre required by the natural history 
branch of (he British Museum and the cooperation of 
horse owners is invited in the endeivour to bring together 
a large series of such specimens No mention is made in 
the letter of the spe nl purpose for which a collection of 
this nature is required those who have kept abreast of 
zoological literature for the last year or two will however 
have scarcely filled to notice how miiih cttention has been 
directed by natur il sis to the problem of the origin of the 
various breeds of domestic ated horses and espec tally to the 
idea that tl oroughbreds anil Artbs have a different 
parentige from the coldblooded horses of western 
Turope The circunstance that some horses of eastern 
origin show a vest ge of the cavity for the tear gland 
of the hipp iru ns has be en recently brought to notice 
as on important factor ill the. problem To ascer 

tain the frequency e f this f lture is probably one of the 
objects of 111 iking thi lie tion wh le a second may be 
to ascertain the constan y of cert un propc rdonate relations 
between the limb be nrs of raceis and cart hoises lhe 
museum already pc ssesscs th skeleton of htockwell 
from whom are des ended most of ur best thoroughbieds 
and likewise the skull of Bend Or presented by the 
Duke of Westm nst r end Mr W S Blunt has promised 
a skull of one of his famous Ai abs 

IAf have received from Messrs I riedlander Berlin a 
catalogue of books on comparitivc anatomy which is 
divided into three sections the first dealing with verte 
brates ind the second with invertebrates while the third 
is devoted to comparative embryology and morphology 

No ) of vol xxxi of the Pnc dings of the Boston 
Natural History So cety is devoted to the North American 
parasitic funguses of the group Ustilagtnexe These 
organisms which have been hitherto very imperfectly 
known infest various parts of herbaceous flowering plants 
and are represented by twenty four genera included in two 
families Much still remains to be done in determining 
their distribution and some cW-the hosts of certain species 
are given on the authority of observers other than the 
author of this paper Mr G P Clinton 

An account of the method of preparing clayed cocoa 
appear* in the Bulletin of the Trinidad Botanical Depart 
ment for July The cocoa bean* after being fermented and 
dried are collected in heaps upon which men are set to 
dance while others replace the beans as they scatter 
Meantime the heaps are dusted over with powdered clay 
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which adheres to the gummy surface of the beans and act* 
as a polish so that finally the beans assume the appearance 
and colour of polished mahegany careful drying completes 
the process which results m the beans carrying and keep¬ 
ing better on account of the protective covering formed 

Tiif Cosmo Melvill herbarium now the property of 
Owens College M cnchester is estimated bv the donor to 
contain live thousind genera tr two thirds of the total 
nu nber recorded in the Genera Plantarum exclusive of 
thers since instituted and the phanerogams alone amount 
to j6 000 different species 1 rom a geographical point cf 
vi nearly every country ippe ers to have furnished a que ta 
Aim ng lhe more important colle tions mention should 
be made cf Sir Joseph Hooker and Dr Ihomsons Indian 
plants Dr Henry s C hinese collections Mr C G Pringle s 
Mexican plunls and the specimens collected by Dr Nuttall 
in North America 

1 he Deutsche Secwarte has added another to its many 
useful publications Tabtllanxch I i» ben lilt a collec 
lion of tabular reports cf the mete rological logs received 
during the sear 1903 from observers cn sh ps It has several 
times be en suggested th it observations made at sea should 
I e published in a tabular form similarly to those made at 
land stall ins the late Adminl Makaioff wis the last to 
uige the importance of doing so but the question of expense 
has alwtys stood in the wly lhe work in question does 
not attempt such a regular tabulation of observations but 
gives a useful summary f s line of the principal phenomena 
recorded on each vovage e g lhe limits of the tride winds 
ind monsoons the force of w nd the sterms experienced 
and the behaviour of the barometer during their occurrence 
noteworthy currents sudden changes of sea temperature 
Ac Tach report clso gives the length and nature of 
the voyage, so lhat any person interested in the meteorology 
of any particular part of th o in c in determine approxi 
mately the amount of mater als available It n> proposed 
tr ssu t sim 1 ir v» 1 in c f* r e » h ve ir 

Dr H HrKcisMi president of the International Aero 
nauti al L >tn nitlcc h is onlriluttd ti Bn Iruge cur Phystk 
der freicn Atmosphm an nlcresting a count of his kite 
observations on the I eke of Lcnstance The ascents were 
first made in the ye 11 1900 end subsequently tn the years 
ijjj and ijoi on b Ih re isicns w th the assistance of 
Count Zeppelin who I nt hn moterboat for the purpose 
It is understood that such observations are somewhat difficult 
at an inland staton as the wind velocity nee ess cry fir 
raising the kite (abcut 8 metres per second or 18 miles 
per hour) i» not always iv ill ible withrut the artificial wind 
produced bv the nut n of a loct Dr Merge sell s expert 
ments dearly show th it frequently invc rs ns of tempera¬ 
ture and humidity o ur at certain levels whi h ere not 
exhibited by observations made on mcuntim | iks and the 
opinion is expressed both bv Prof Mascart (president of the 
Inlernalionol Meteordogi il C imm ttee) in I l v hi nsdf that 
however useful in varuus w ivs disc rvations on mountain 
Stations have not led to the results lhat were expected from 
them He is of cpint >n that if any mpr ve 1 ent is to be 
made in what he terms the present siignant ondition of 
meteorological sc lent e it will be by the investigation of the 
upper stnta of free an r tiler than by piling up obsetv- 
ations made at or din cry mtteorologir il at itie ns—in other 
words by making meteorology a study of the physics of the 
atmosphere 

In a communication to the Institution of Mechanical 
Fngmeers Mr R M Neilson discusses the possibilities 
of gas turbines from a scientific standpoint a region of 
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■tudy to which up to the prevnt little systematic attention 
has been given The author considers that the « irn ftir 
different cycles which could be applieo with advintagr to 
a gas turbine giving efficiencies of from 025 to o 84 and 
two of them admitting of several different cases The 
necessity of keeping the tenperalure of th< Hades of the 
turbine down to about 700° C to a certain extent limits 
the efficiency but as the author points out a decrease in 
the temper'llure of the vnne in a ( arnot s cycle affects 
the efficiency less thin an inrreise in the temper it are of 
the refrigerator of the same aim unt 

Wf have moved from the Stanley I lectrir Manufactur 
mg Co of Pittsfield Mass in interesting wall map show 
mg the long distance powci transmission lines in Cali 
forma there are sit potter he uses situated on the western 
slopes of Surra Nevada from which power is transmitted 
electrically to San Francisco and Ihi surrounding district 
I he longest transmission is frim the De Sihla power house 
to Sansiulito which is to the north c f San 1 rancisco on the 
opposite s de of the (, Iden U He the length of this line is 
232 miles More than m o o h p is being supplied to San 
hiancisco itself from the electric power house which is 
147 nulc s aw iv An addi ion ll power house is pre posed 
and also seseril sdditu nal lines 

At a recent meet ng of the 1 iraday Souetj an ng other 
papers was one bv Miss 13 Pool on 1 suggested new scurce 
of aluminium Ihis consists of the v tst deposits of latcrite 
which occur in sivei il parts of India these laterites ore 
closely analogous to biuxite from which aluminium is at 
present manufutuied The paper gives in discs < f seven! 
of the laterites in different districts and the author con 
eludes that this raw material on iccount of its purity 
reidv ucessihilitv and assoc mticn with flowing water 
should be ilmeist an ids d aourre c f ilummtum Mr W M 
Morrison in the discussion questioned whether it was piob 
il le that the Indian laterites would be used in this country 
is the supply of bauxite near it hand wis plentiful theugh 
it was not unlikely that it some future date the) might be 
iv irked 1*1 situ 

Wr have receud from Messrs Christy and Co tf Old 
Swan lane I iwcr Thames Street T C i few samples of 
the scleral varieties of Dr Schleussner s dry plates and have 
found them to 1 indicate practically the commendations 
bestowed upon them by manv ( ontinental men cf scien e in 
eluding several well known astronomers lhe ordinary 
plates ire character sed by their greit sensitueness md the 
evenness of their emulsion The special rapid plates 
intended chiefly fir stellar photography and general scien 
title work wue frund ex client es ( eciaU) n stellar work 
even faint stars giving fairly dense trails when the plates 
were exposed in a stationary camera The results in this 
direction especially arc enhanced by the very smooth grnm 
of the finished negative On testing the orthochromatic 
pi ites in terrestrial and stellar spectroscopic work they 
were found to be extremely sensitive and with reUtively 
short exposures gave spectra extending well up into lhe 
oringe with only a short break on the less refrangible 
side of the I line The Viridm are especially 
sensitive in the green with reduced sensitiveness in the blue 
and violet and should be found verv useful in landscape 
work where the use of a screen it inconvenient or likely 
to lengthen the exposure unduly All the plates were easy 
to develop with normal pyro soda and gave excellent fine 
grained n g Hives free from any trace of fog Messrs 
Christy are the sole agents for these plates in Ureat Britain 
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No 9 of vol cvf of the Bulletin de la SociiU i Fncourage- 
men t contains several papers of metallurgical interest 
M H I e Chatelier describes a photographic method of 
recording the temperature of pieces of steel at every instant 
during the ripid cooling which lccompnnies hardening and 
investigates the law of this ccoling in the rase of the 
nmmoner baths such as water oil and mercurv which are 
employed in industry Contrary to the usu illy accepted 
view the rate of cooling by means of mercury it much 
smaller than that due to water the specific heat of the 
quenching material and not its thermal conductivity is 
obvicuslv the pr ncipil factor to be considered in such cases 
lhe cooling by oil is relatively very slow owing to its low 
spentc heat and to its viscosity which prevents loss of 
heat by convection M I (millet describes in the same 
pirt the properties of tin and titanium steels and M P 
Mihler discusses lhe reversible actions ocduring in the 
blast furn ice 

Wb have rcce ltd a copy of the British Standard Speofi 
cation and Sections f r bull Headed Rulwray Rails issued 
bv the 1 ngincci ing Standards Committee It has been re 
s Ived that the sit el used in these rails shall be of the best 
quality the const tuents conforming to the following 
limits car! n from 033 to o 4 per cent manganese from 
o 7 to 1 o per cent silicon not to exceed o 1 per cent phos- 
phirus per cent and sulphur 008 per tent The 

11 imifacturcr shill mike and furnish to the purchaser a 
c 11 bon dcterminition cf tath 11st and a crmplete chemical 
analysis representing the lunge of the olhcr element* 
pirsent shill be given fer earh r lling A table of the 
general dimensions of thi B S nils is given with illus 
trative sections I or straight lines the committee recoin 
mends the adoption of the following is the normal lengths 
<f the rails namely 30 feet 36 fut 4s feet and 00 feet 
lhe tensile strength must n t be liss thin 38 tons per 
square inch nor more thin 44 Ions pei squirt inch and i 
4 feet length of rail shall respond satmf ictorily to the blows 
<f a filling weight of 224> 11 lhe mspecticn and testing 
of the mis by the puuh iser dc ring th course of then 
manufacture ire suitably proud d for 

An interesting paper Iv Mr I (,i! hrist on the ele tro 
lysis of acid soluti ns of aniline ippears in the N Hembei 
number of the J urtta! if Physical ( honutry On electro 
1'sing a hydrochloric and solution mil ne black is formed 
the depolarising effect amcunting to about 03 vclt Sub 
stituted thlor inilmes are not formed to any apprefi cble ex 
tent Electrons s of a hydrobromic acid sclution which 
his a considerably smaller decomposition voltage leads on 
the other h ind to bromanilines and no imline black is 
produced 

Iiie Proceedings of the Koval Dublin Society (vcl x 
No 23) contain a report by Dr I ] MiAkeenev tn the- 
rases of carbon monoxide asph)xi iticn which have occurred 
in Dublin s nee the idditi n of carburetted water gas to 
the ordinary roil gis It appears that from 1880 to 1900. 
before the addition cf cirbureited water gas was practised 
there w is no recorded case of decth from coal gas poison 
mg whilst during the four years that have elapsed sine* 
the addition was made there hive been ten cases with 
seven deaths due to that cause 

IN a paper published in the Manchester Memoirs (vol 
xlix 1904) Mr W lhomson describes experiments which 
show that arsenic it rapidly eliminated from the system by 
kidney secretion After the administration of one fiftieth 
of a gram of arsenious oxide about 16 per cent was found 
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to be eliminated In this way within twenty four hours 
The amount of arsenic in the secretions of people in towns 
where large metallurgical operations are earned on in found 
in some cases to be as high as one thirtieth of a gram per 
gallon 

A second edition of Prof Hantrsch s Grundnss der 
Stereochemie has just been published by J A Barth in 
Leipzig The rapid advances which have t iken place in this 
branch of chemistry during the last ten years have rendered 
considerable additions necessary Sections are now included 
dealing with the stereochemistry of diazo compounds and 
complex inorganic bodies and with the molecular asym 
snetry of nitrogen sulphur selenium and tin compounds 
The connection between configuration and biological 
activity the reciprocal transformation of optical antipodes 
and the phenomenon of stenc hindrance are also treated in 
the new edition which should be welcomed by all classes 
of chemists 

A hiihd edition of the Llemrnts of the Mathem itical 
Theory of Flictricity and Mtgnetism ’ by Prof J J 
Thomson FRS has been published by the Cambridge 
University Press A new chapter on the propirties if 
snowing electrified bodies has been added and other minor 
changes have been made 

Messrs Bull and Sons have published separately under 
the title 1 xamples in Algebra a selection of the ex 
amples in the recently published Flementarv Algebri 
by Messrs W M Baker and A A Bourne The price is 
3S and the new volume may also be had in two parts at 
as eaih 

TllE yearly volume for 1904 of the Reliquary and lllui 
tratrd Archaiologut has now been published The four 
■separate issues whith have been reftrred to from time to 
time in these columns togethtr form a handsome volume 
borne irtirles in the volume will appeal to students of science 
who are not arihnologists Among these may be mentioned 
a well illustrated article bv Mr W If Legge About 
Alman ics and Mr F \V Calpin s Notes on a Roman 
Hydraulus ’ 

In order to meet the requirements of the new syllabus in 
chemistry of the matriculation esamin ition of the University 
of London Dr G II Bailiv has taken advantage of the 
demand for a second edition cf his book on chemistry to re 
write and enlarge it In its present form Ihe New 
Matriculation Chemistry contains everything that a 
candidate at the matriculation examination is likely to re 
quire An introductory course of experimental work has 
been inserted in addition to other new matter The volume 
is published bv Mr W B Clive and edited by Dr Willi «m 
Briggs 

OUR ASTRONOMICAL COLUMN 

Fncke s Comet (1904 6) —On a photograph obt lined on 
October 28 with two hours exposure using the Bruce tele 
•cope Prof Max Wolf discovered a faint image of Fmke s 
comet the apparent position (f wbuh it ->8d 7h 13m 48s 
(Komgstuhl M r ) waa 

«-ajh 37m 5141s 8 =+ 26° 0 38*0 

A faint tad extending in a northerly direction was 
suspected 

On the same night Prof Millosevich at Rome was able 
to find the comet with the 39 cm equatorial of the Roman 
College Observatory Ihe object was extremely faint and 
had the following position at 6h 30111 (October a8 Rome 
MT| «-a3h 37m 38s 1 4 

Prof F Hartwig also observed the comet visually using 
the large refractor of the B imberg Observatory at 
NO 183O, VOL 7 ll 


9h 18m us (Bamberg M T ) on October 30 and deter¬ 
mined the following as its position — 

a(app)=a3h 28m 1 01s 8 (app )- + a s ° 23 23*1 
The comet was very diffuse with a faint untral condensa 
tion and a diameter of more than 10 (Utrommtschi. 
Naehnchten No 3977) 

Observations or Pkrsfids —The results of a Urge 
number of independent observations of the Pcrseid shower 
of last August together with a detailed exposition by M 
Chrdticn of the process by which the positions of meteor 
radiants may be determined fiom the observed data by the 
methxl of least lquares are published in the November 
number of the Bulletin do la Sociitt astronomique de ■ 

Among other results those obtained by M Perrotin at 
Nice ind by M G A Quignon at Mons are given The 
former have already been summarised m these columns the 
latter are as follows — 

During a total watch of 7I1 15m between August 7 
and 12 M Quignon observed no meteors chiefly Perseids 
ind determined the position R A =44° dec ±3 + 59° as 
the mean radiant point of the shower Ihe maximum dis 
play took place between 2ah 40m and 23I1 10m on 

August 11 when 2t meteors or 42 per hour were seen 

H rich is of Meteors —In a letter to the November 
nuinbei of the Obsirvatory Mr Denning publishes some 
data regarding the observed heights of the appearances and 
disappeirantes of several different classes of meteors 

He slates that generally speaking the swift meteors 
become visible at t greater height th in the slower ones and 
do not approach so ncir to the eirth s surface before dis 
appearing Ihus for the Leonids and Perseids both of 
which are characterised by their comparative swiftness It 
has been determined that the former are generally more 
lofty than the latter the avenge heights being as follows — 
Height ml Haight at No of 

beginning coding meteor* 

Leonids 84 miles 56 miles 2$ 

Perseids 80 „ 54 „ 40 

On the other hand the mean heights of the very slow 
meteors appear to average about 65 miles at the beginning 
to 38 miles at the end of their appearance These how 
ever appear to form two distinct classes —(1) those having 
very low radiants extending from 64 miles to 48 miles 
and (2) those having fairly nigh radiants extending ftom 
Mi miles to 28 miles 

The swiftest meteors apparently become visible when 
nearly 20 miles higher than the very slow meteors whilst 
those of the latter which have high radiants come 20 miles 
nearer the earth than those having very low radiants 

Seven Quidrantids and four Lynds gave mean heights 
of C7 miles to 52 miles and 84 miles to 50 miles respectively 

The PtiorocRAPHic Spec1rum of Juiitfr— Using the 
Urge refraitor of the Meudon Observatory in conjunction 
with 1 spectrograph containing age 60° prism and having 
j focal length of 292 mm MajXf Millochau obtained a 
number of photographs of “the Shptrum of Jupiter during 
l)ecember and Januarj 

A study of the resulting spectra which were obt lined on 
I umiire panchromatic plates and extind from F to C 
showed a number of binds at AA 618 607 600 578 and 
414 which are apparently the same as those observed by 
Keeler in the spectrum of Uranus It further disclosed the 
fi ts that the water vapour and • bands were greatlv 
stiengtl sned 113 the planetary spectrum and that all the 
bands were relatively more intense in that part which wav 
pr xluced by (he light from the south equatorial band of the 
planets appirent disc 

1 he appearance of the bond at A (ii8 which has been 
previously observed in the spectra of the superior planets, 
ind of several new faint bands in the Jovian spectrum 
indicates the existence of a gas in the atmospheres of Ihe 
outer planets which doe* not exist at all or only in much 
feebler proportions in the atmospheres of the inferior 
planets 

M Millochau intends to prosecute this research further 
at the Afont Blanc Observatory where the clearer ahno 
sphere should permit of better results being obta ned 
(Hulk tin dt fa Sortiti astronomique do t ranee November) 
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SC1ENCI AND THE ST ATI * 

T HAVL long h«ld that there l* a certain class of worlt 
* performed by Institutions which should undoubtedly be 
carried on by some department of the blate specially de 
voted to such work 

The work to whuh I refer is such as is not suitable or 
to be expected from societies or individuals It is work 
which is continuous and must expand in the flux of time 
which Is rerogmsid by the public as useful which Is not 
and cannot be reinunerat ve which requires a staff largir 
than is required by the ordinary demands of a society and 
cannot be diopped without serious detriment to the 
public 

When there is some pressing need Government does 
administer bi inches of a department wliih his to cany 
out scientific investigation thus the medical brrnch of 
the Iccal Government Board has been labouously and 
gradually built up It is far otherwise however with that 
snontiflc work which has no department specially interested 
in or needing it though it is for the public weal as the 
State depertments only exist for ministering to that weal 
it appears that sjitie department should be created or en 
larged to tike charge of such work 1 his view which 1 have 
long held has been more than confirmed by the evidence 
given before a recent committee which the Treasury 
practically appointed to c insider the present pos (ion of the 
Meteorological Office but limiting the recommendation to 
be made so far ts the grant made to it is com erned 

Meteorological scienic has been greatly retarded in Great 
Britain by wint of funds Perhaps the latest example 
oeeurred in iqoa when there was a proposal tc obtain further 
information about atmosphcrie currents and conditions by 
the use of balloon and kite observations an international 
scheme of work being ccntemplated Ihe small sum of 
jool a yecr would have been necessary to carrv out this 
research but the Royal Society was obliged on behalf of 
the Ml teorologica! Oflue to reply that they had no funds 
a reply which it would have been difficult to make had the 
Meteorological Oflice been part of a Government depart 
ment I et us look tcross the water at our American cousins 
and see how they rtgird the science of neleorology and 
whether or not it is important inough to attach it to the 
State According to evidence given to the committee the 
Weather Bureau in America corresponding to our Meteor 
ological Office and forming part of the Department of Agri 
c ulture was spending 23 1 000J a year on the same work is 
that of the Meteorological Committee whose funds at the 
maximum were confined to 15 toof In Germany where 
viry large sums are spent on the oceanic part of meteor 
ology it is a part of the Navy Department We with our 
splendid navy and mercantile marine surely ought to see 
that this pert of meteorology is as well cared for as it is 
in Germany and thit there is no lack of funds Ihe 
evidence given before the committee showed that without 
the help of the hydrographic brrnch of the Navy the work 
could not have been carried on with anything like success 
I am not intending tranter mto 1 discussion of meteor 
ological science but IT his been pointed out that if fore 
casts are any good (ai*;wc have it on record that from 
68 per rent to 75 per Twit of them are successful) they 
ought to be nude as gi od as possible lhere is no doubt 
that kite and balloon observations and the use of wireless 
telegraphy in mid ocean would give a still higher per 
rentage of successful forecasts But the additions must 
remain in abeyance owing to the money limit which has 
been fixed at tiu same standard for so many ye irs 

Again we find th it a very large item of expenditure by 
ihe teorologi al Ofhce is the cost of telegrams It has 
to pay the same price for the use of the Post Ofhce tele 
graphs as xnv private individual whereas eviry Govern 
ment olrue has the free use of the wires and his not to 
consider whether a telegram runs to is or tao words or 
whether it sends 1 or 100 The main object of the Meteor 
ological Office is to assist the public and this is the same 
as that of Government departments yet the one is hampered 
by the cost of publishing information (which to be of the 
1 A bridled fr >m the msog md sddrsss delivered it the Soc «ty of Arts 
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greatest use must be transmitted at once) whilst the other 
is not The view of the committee whuh sat was strongly 
that this disability ought to be removed so that wide pub¬ 
licity to weather reports especially in harvest time should 
be given I molly the committee almost unanimously re 
ported in favour of the ofhre being attached to some Govern 
ment department and proposed that this should be the Board 
of Agriculture a department whuh at present ts not over 
weighted 

I must remind you that our great Indian dependency 
has been more alive to the question of meteorology than we 
have at home but I trust th it backward os we are we 
may before long attain that excellence of administration 
wh ch the Indni Meteorological Department has exhibited 
under its piesent and p 1st able adnunistr itors 

What the Govern nent intends to do with the committee s 
report I do net know Judging from previous history there 
seems to be 1 dread at the Ireisurv of any of the present 
depirtments hiving more to do with science than is abso¬ 
lutely forud upon then Perhaps this is natural The 
liy ofluiil mud has with sone few exceptions never fully 
gnsped the importance of orderly and continued scientific 
investigilicn in order tc in lease national prosperity It 
recognises this in a way fir the need is continually brought 
into pr >mi lence by the Press but to it the easiest plan is to 
leave all such mvcstigition to societies In Great Britain 
it has never been realised that to foster such work is a 
duty of the nation We have ignored the very patent fact 
that in fiee Amir ca and in other countries the necessity of 
annexing to the State all ulilitinan research (when such 
research is arried out with the definite object of public 
usefulness) is fully re ogmsed I am not proposing for an 
inst int that the work wh ch is tinted out by individuals 
or sccieties should be 1 urtailed but there are questions which 
are too large too rxpansivc and beanng too much on the 
public wed which should be dealt with in Great Bntain as 
they ore in (say) Ameria 

1 have only so far refeired to the Meteorological Com 
mittee but at all events there is another institution the 
National Physical Laboratory which should come into the 
seme category of quasi public departments 
1 he Government has given the \ dionil Physical I abac 
ttory buildings and a sum of 19 oool to make the additions 
to them which were absolutely ne cxsuy to commence with 
It granlid 4000I a yeai fer four viarx and afforded assist 
ancr to it through the Olhie of Works Ihe term of years 
for which the grent wix mode runs out in Vanh next and 
its financial p< sit on has to be reviewed by the St ite through 
the I reisurv Its existence and development has become 
a ne ew.ity threugh the excellent v, rk that it has already 
done But there is work of first class import cnee to thr 
public which the Hbcratory has been fer ed to refuse owing 
lack of funds Standardising is net 1 luxury in the pre 
sent dav md Fngland lias suffered much in its trade owing 
to the want of it * 

Ihe tabje on p qi will show the xmeunts granted by the 
different States in reg ird to these laboratories 

Here we have a direct comparison of grants and turn out 
of work Great Britain I think I may say has no reason 
to be ashamed of the work though it has of the grants 
In connection with the results given in the table I may 
point out that France and the United States started their 
institutions after the inaugur itinn of our own laboratory 
l he idea of making any such institution a State institu 
tion it may be supposed was nevir entertained by the 
Government such a notion being fore gn to existing pre 
cedent The precedent- bad pncedent too—had to govern 
the situation We have only to look across the Atlantic 
to see how our Anglo Saxon cousins treat such matters 
There institutions such as I have here described are part 
and parrel of a State department and have a handsome 
iK a "° ttPd to ' h ' m The Government of the 

United States recognised the public need and ao did 
l ongre** with the result that the public need u catered 
for by a public department as it should be 
In regard to the National Physical Laboratory it 11 no 
secirt that at the present moment it is hampered by want 
of funds for equipment and staff It, refusal of work has 
fr ° m *5 W < ’ au r The re PO rt which it issued 
showed that its expenditure had been larger than its income 
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of 90001., on Income which ti derived from • variety of 
aource*Treasury grant, 4000; Gaeaiot Fund, 400I. 
(about); from Meteorological Committee, sool.; feea, 4c., 

^ (about). In addition to this there ha* been taoo l 
tatlons. 

Whether the laboratory can become self-supporting i* a 
matter of doubt to my mind. Even if it should be *0, that 
ia no reaeon for taking It away from State control, which 
alwayi give* an Impress to decisions, and it is a pledge that 
gain it not its only object. Certainly it would never arrive 
at the proportion* that the huge, more than self-supporting 
department, the Post Office, has arrived at. The example 
of Germany, where the State takes the fees, and supports 
the institution, is worth following. 


THE BEN BULBEN DISTRICT. 

'THE region lying north of Sligo, which was visited by 
1 a large party of naturalists last July on the occasion 
of the fourth triennial conference of the Naturalists' Field 
Clubs of Ireland, is one of much beauty and interest. In 
its general aspect It recalls the best features of the York¬ 
shire Carboniferous Limestone area, its setting, with the 
great limestone plain of Ireland stretching away on one 
hand, and the Atlantic Ocean on another, adds a dignity 
and Impressiveness to this group of cliff-rimmed, flat-topped 
hills which might not be bestowed by their height alone, 
though they are of no mean elevation (Truskmore, the 
highest point, rises to 1113 feet). The Ben Bulben range, 


Com try 

Name 

Com 

Building Equipment 


R rr 

No of^ 

t Suit 

Germany | 

Reichsanstalt 

Aichungs koenmission 
Versuchsanstalt 

/ 200,000 
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wu 1 tar ted, and any balance left after paying 
* For the first year. 


salaries I believe wu availab c for apparatus 
* Includes the Observatory Department 


I might refer to researches in solar physics also, which 
are carried out in the iron shanties at South Kensington, 
under the control of the Board of Education. 'I he sum of 
700I. is allotted as a grant in aid for the work that is carried 
out there, and some of the staff are borne on the estimates; 
but if, as is to be believed, some of the tremendous problems 
of the causes of famine and plenty are dependent on the 
solar phenomena, then this work should be enlarged and 
encouraged. 'Ihe expenditure of ten times the sum in one 
year may enable millions of pounds and lives to be saved 
which may be lost from the scant supply of needful means. 
It is true that the Solar Physics Observatory is under the 
Board of Education, but if its history were written, I doubt 
not that it would be found that from its very first inception 
(due to tha repeated recommendation of a host of scientific 
men who foresaw something of what might be expected 
from it) the State wanted none of it. It may be said that 
if the Meteorological Office and the National Physical 
Laboratory were attaihrd to a Government department, 
they might be starved in the same way. I do not believe it 
possible that such would be the rase, for these two are of 
ostensible use to the ordinary publu, and appeal to that 
most sagacious and popular person the man in the street, 
in a way that solar physics does not. The last deals with 
problems which are for future use, but it is Intimately, most 
intimately, connected with meteorology If the Meteor¬ 
ological Office becomes attached, as it eventually must be, 
to a Government department, the Solar Physics Observatory 
and staff should be attac hed to the same department. 

If the Government will recognise the two institutions as 
doing essentially public service, and ask for the necessary 
funds, I believe Parliament would vote the supplies in the 
same ungrudging manner that 'Oongress has done, as they 
would look upon them as a paying investment. Parliament 
realises most frequently before Government does the im¬ 
portance of any public work T he most happy solution of 
tha problem svould be (1) to have some department of State 
to which these and other kindred scientific institutions should 
be attached, (2) to have a scientific advisory board , (3) to 
dlatinguish clearly between grants for research, equipment, 
and material, and those for staff. 
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which derives its name from that of one of it* spurs which 
projects boldly towards the Atlantic, represents the wreck 
of the Upper Limestone of this district The fertile un¬ 
dulating low grounds all around are occupied by a lower 
and more argillaceous serirg, through which one of the old 
Caledonian folds of Ireland projects as a knobby ridge, its 
rugged outlines forming a charming contrast with the green 
and grey tabular forms of the limestone. The Upper 
Limestone, 700 feet or 800 feet thick, massive and strongly 
jointed vertically, rests on the lower series as a cliff-bound 
plateau, intersected by several grand glens, which are cut 
through the limestone deep into the lest resisting rock* 
underneath. The mural precipices are the result of the 
characteristic weathering of the massive limestones. Below 
them, where not obscured by talus, the Middle I.imestones 
und shales fall away in steep concave slopes Into the plain. 
The exquisite valleys of Glencar and Glenade cut right 
through the plateau, the first In an east and west direction, 
the other north and south. Each is from one to two mile* 
wide from cliff-top to iliff-top, and about a thousand feet 
deep (Fig 1). The floors of these valleys are undulating, 
and the scenery is much enhanced by the fact that each 
embosoms a lake at the point where the cliff scenery reaches 
its best. 

On some parts of the plateau-edge denudation has been 
more severe, as In the beautiful wedge of Ben Whlskin 
(1666 feet), the western side of which displays a character¬ 
istic precipitous front, while th* eastern side has been worn 
down tu a uniform sleep slope which drops into Glrniff. 

The uniformity of the post-Caibomferous uplift is shown 
by the almost absolute hori7ontaiity of the beds of lime¬ 
stone throughout the region. 'J he surface of the plateau, 
white reluming in a general wav this horuuntalitv, is seen 
on a nearer approach to be undulating, a feature chiefly 
due to the fact that patches of the Yorednle sandstone st^I 
remain here and there isolated on the suifate of the llrfjei 
stone The whole plateau, limestone as well as anndtUne, 
has in general a thick covering of peat T 

To the botanist the Ben Bulben range Is wet] known ns 
the only British habitat of Arenana eiliala, a species with 
a high northern and alpine distribution, which is locally 



92 NATURE [November 24 , 1 yo4 


abundant on then hills rhu plant strike* the key note of 
the flora of the district which is essentially northern and 
alpine in Its characters Adjoining on the south m Mayo 
the Lusitaman heaths irtca medtterranea and Dabeocta 
poltfoha and other plants fullv represent the remarkable 
southern flora which i haractcrises the western sea board 
of Ireland and a few miles on the northern side the same 
features are repented in Donegal in the ocrurrtnre of 
Saxifrage umbras i fuphorh i luberna and Tnchomancs 
radtcans But in the Sligo (lorn the soulhern element is 
absent saving the occurrence of 4diantum Captllus I encru 
which may be found growing it sea levil in company with 
Draba i ncana ind S ivt/raga ai oid s 
As it is with the plaots so w th the animnls I he 
characteristic si uthern f rins < f western Irtl ind ire scar 11\ 
represented while northtrn inimils ire tonspicuous 1 hr 
1 leld C luh entomologists fi und 1 ilophilt loreahs literally to 
swarm on the shorts of I nigh G II which is onlv c ii w 
feet above sea level \ inf/i breiteattda in Apteron new 


fined to the erosion taking place on the Yorkshire cm* 
between Bridlington and Spurn and the works that have 
been carried out in constructing promenades sea walls, and 
groynes at Bridlington 

i here is no novelty in the descriptive parts of these paper* 
It is a well known and recognised fact that on certain part* 
of the coast of this country considerable loss of land is 
taking plate by the eiosion of the sea I he subject occupied 
the mention of the geological section of the British 
\ssociation in i88» when a committee was appointed to 
investigate the subject of coast erosion and reports of 
r \perts having local knowledge were obtained from all part* 
of the coiBt and printed in the reports issued from time to 
r me the list whi h was confined to recent evidence 
■ btained It 'h* const guards being published in the 
rep< rt of the meeting held it Southport in 1903 We hate 
curvelves desit with the subject in articles in Natt Rb in 
1 ur number for June i8qq and on set toast and destruction 
in \ugust rt 1900 lhe destruction of the Holderness 



to the British Isles whi Ii itcoinpanied it h le is likewise 
northern and other enst n es might be quoted \mong 
other results of the lull Club vis t (which are fully de 
scribed in the September number of the Irish Xaluraltst) 
may be mentioned the discovery cf thiee witi routes cm 
of which bylus bicornuta is new to s unci and the twe 
others 11 w to Britain 


CO ISJ ] hOS/ON AND l hOTLCHON 
T"(l papers on this subject weri le ently read it the. 

I istitutu n of < ml T nguicers ne b> Mr \ f 
tarty in eoest erosion and the other by Mr E R 
Matthews the borough engineer of Bridlington on the 
erosion of the llolderncss coast of Yorkshire 
The first piper deals generally with the whole erost of 
Lngland ind briefly enumerates the salient geologicil 
features of the coast line and points out their connection 
with Ite relative retes cf erosion lhe second paper is con 
NO 1830, VOI 71] 


eoast and the protective works put up to stop the erosion 
at Hornst e Withernsea and Spurn were dealt with in a 
paper by Mr l’ukwell on the encroachments of the sea 
from bpurn Point to H unborough Head printed in the 
1/mutes 0/ Prociedtngs of the Institution of Civil Engineers 

lhe whole subject both is descriptive of the coast of 
I nglnnd the losses that have taken place and the works 
that have been rimed out to prevent erosirn is also very 
fullv dealt with in the work on lhe Sea Coast pub 
I shed by Messrs I ongmans in 190a 
, Mr Matthews in.hi* paper makes a statement that has 
frequently been made before but for which there does not 
eppear to be any warrant to the effect that the material 
eroded from the Holderness coast is carried into the estuary 
of the Humber This subject was very fully dealt with in 
a paper read at lhe British Assoc wtion at Glasgow in 1901 
on the source of warp in the Humber in which it was con 
clusively shown that it is physically impossible for this 
material to be carried into the Humber and that as a 
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matter of fact no warp ta earned into the river from the 
•ea, but that the warp in suspension derived entirely from 
the solid matter brought down by the vanoua tributaries 
of the river The paper describes this matter as oscillating 
backwards and forwards with the tides in a zone confined 
to the lower readies of the Ouse and the Trent except that 
when heavy freshets are running it extends into the Humber I 
and is then partly carried out to sea Ihis peculiar action 
is made use of to improve the value of the land adjacent to 
the rivers by the process of warping 1 Any solid matter 
brought into the Humber on the flood tide consists entirely | 
of clean sand and has no relation to the wuste of the Holder | 


suggestion of Mr Carey that the matter should be taken 
up by Parliament and that a body of commissioners should 
be created with the special function of dealing with the 
foreshores of Fngland and Wales He pioposes that the 
coast should be divided into districts placed under com 
missioners each having in engineer to act as coast warden 
with power to deal with the material on the beach and the 
general control and management of all foreshore lands the 
costs incurred by this commission to be divided between 
the 1 reasury the local authorities and the landowners 

Mr Matthews confines his ideas of Gc vemment inter 
ference to the coast of Yorkshire and suggests that this 
ought to be protect)d against the inri ids of the set by the 
Government quoting as a precedent for this that the Board 
of Trade protects the Spurn Peninsula He loses sight 
however of the fact that this is done for the protection of 
the lighthouses which stand on the peninsula and for the 
preservation of the entrance to the Humber Mr Matthews 
gives an estimate for protecting this reach of coast by sec 
walls and groynes and shows a9 has been done by others 
on previous oct asions that the value of the 1 ind swallowed 
up by the sea within a reasonable period would not amount 
to one third of the first cost of the protective works apart 
from their maintenance 

It will be remembered that recently owing to the great di 
struction of sea protective works that occurred at 1 owrstoft 
and JSouthwold the representatives of the sea coast towns 
on the east of England held a conference at Norwich and 
appointed delegates to interview the Prime Minister 
end the officials of the Government departments more per 
ticularly concerned in this matter urging that the pre 
servation of the coast and the sea defence works ought to 
be a national charge So far however they do not appear 
to have justified their claims for such aid It has been 
pointed out that most of these towns have gradually 
emerged from mcro fishing villages into sea side resorts and 
have erected promen ides ind other similar works for the 
purpose of making their places popular and have by this 
means increased the value of the land in the neighbourhood 
from a mere agricultural price to that of building land very 
greatly to the profit of the owners of such land It appears 
therefore manifestly unfair to ask the owners of the agri 
cultural land at the back whose rents have already been 
greatly depleted by the f ill in value of agricultural produce 
during the last few years to contribute towards works for 
the improvement of their neighbours land on the coast 
which they would have to do if these works were made a 
charge on the national revenue and it would be equally 
unjust to levy contributions on inland towns which have 
borne the costs of large improvements for sanitary and 
health purposes out of their own rates 

Mr Carey describes in his paper the evolution of a 
seiside village subject to intermittent inundation into a 
watering place in front of which the local authority charged 
with the works not only encloses within the sea wall nearly 
the whole of the shingle beach which afforded a nature! 
protection to the shore but alkeby groynes traps the whole 
of the travelling shingle with disastrous results to the 
owner of the land to leeward It may also be pointed out 
as stated in the British Association report for 1895 that 
many of the disasters that occur to the sea walls and 
promenades of these sea side towns are due to defective 
engineering and a complete disregard of the laws of 
nature 

It is obvious that it would be very desirable to set up 
some better control over the works now carried on along 
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the sea shore either by increasing the powers of the Board 
of Trade or by the appointment of a special commission as 
[ suggested by the author of the paper The great difficulty 
will be in dealing with the rights of the persons claiming the 
ownership of the beach material which in manv cases Is 
sold and removed In very large quantities for concrete 
making road repairs or other jxirposea I he Board of 
I rude occasionally on being applied to intervenes and 
issues notices prohibiting the removal of sand and shingle 
but its power to do so is not so well debited as it ought to 
be and the whole subject requires investigation and legis 
lative action for regulating and controlling works carried 
uut on the sea shore and the nmrval of beach matend 
but the preservation of the pre perty of landowners and urban 
Huth nties out r f funds provided from the national exchequer 
would be entirely contruy to the methods of administration 
hitherto pursued in this countrv 


1 Hh \Oll-\IBrR MnFOR's OF 1904 
T'HOUGH there was no prospect of a brilliant display 
* this >enr there seemed the probability of a pretty con 
spicuous showei In 1838-five years after the great 
meteor sterm of 1833—Mr Woods of London reported in 
th limes Lhit on the night of November 12 between 
15I1 24m and ijh 55m nothing could cxreed the 

grandeur of the heavens Meteors fell liki a shower of 
bombshells in a bombardment and in such npid succession 
s to defy every attempt to watch their particular directions 
cr to lscertain their numbers Mr Woods estimated 
that he saw 400 or 500 meteors during the half hour 
mentioned 

In 1872 also about five years after the brilliant displays 
in 18O6 1807 and 1868 the Leonids returned pretty 

abund tnlly for on November 13 iah to i8h several 
observers at Matera Italy counted 638 meteors and the 
display was regarded as having been much brighter than 
usual 

In these circumstances it was expected that the return 
of 1904 would be deserving of careful ol servation and so 
it has proved though the shower was perh ips not quite so 
rich as expected I he eirth however probably passed 
through the denser part of the stream at about Greenwich 
noon on November 14 and thus it must h ivc escaped observ 
ation in I ngland Reports from Amrrican stations are 
awaited with interest In this country fogs were very pre 
valent at the important time and at some places appear to 
have obliterated the phenomenon 

At Bristol during the night of November 13 there were 
very few meteors visible with only occasional 1 eomds but 
the stars were dim in the fog 
On November 14 the conditions were more favourable 
Between I3h 30m and 15b 45m about 44 meteors were 
seen (including 33 Leonids) by the writer during a watih 
extending over tjh of the period named It was considered 
that Leonids were appearing at the horary rate of 25 for 
one observer After i6h increasing fog interfered with 
observation 1 he Rev b J Johnson ot Bridport h id how 
ever a very dear sky after i6h and noted a fairly numerous 
display of I eomds including one as brilliant as Venus and 
several equal to Jupiter lie does not mention the exact 
number seen 

Mr C I Brook at Mcltham near Huddersfield watched 
n November 14 between ifth and i8h and counted 69 
Leonids of which number 17 were observed in the first 
qu trter of ui hour Other results have tonu to hand which 
corroborate Mr Brook a figures and show that the 
maximum was attained between 1 sh 50m and i6h aom 
when the rate of apparition was 1 Leonid per minute In the 
sphere of vision comm inded by one observer 

lhere appear to have been very few Leonids seen either 
on the nights of November 1) or 15 
As observed at Bristol the radiant seemed to be an area 
4 or 5 degrees in diameter with its centre slightly Mat 
of y and 1 Leonn or at 141'+23° There were seVSra! 
minor showers visible and two of these were well pro 
nounced at 43°+ai° and i44 <, +37° 

W F Denning 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —The Rhode* trustee* have decided to add tool 
a year for the next five year* to the itlpend of the reader 
in pathology Mr Alfred Beit and Mr Wemher have 
supplied sufficient money lo endow a professorship of 
colonial history and to appoint an assistant professor in 
the same subject They have also made a gift to the 
Bodleian Library 

Magdalen College has made a grant to the delegates of 
the university museum of 150! a year for the next two 
years for the purpose of the payment of scientific assistants 

The following examiners have been appointed —in 
chemistry W H Perkin jun in preliminary physics 
E S Craig in preliminary chemistry J E Marsh m 
preliminary animal physiology W Ramsden in pre 
iiminary zoology F S Goodrich in medicine organic 
chemistry N V Sidgwlck in human anatomy A I horn 
son in matem medtia R Stockman in midwifery J S 
Falrbairn in pathology G Sims NVoodhead in forensic 
medicine and public health J D Mann and A I Ormerod 
end In human physiology L h Hill 

The Ireasury at the instance of the Colonial Office has 
made a grant of 5001 a year to the Liverpool Sihool of 
Tropical Medicine 

Ihi prizes and certihe ites gamed by students at the 
Sir John Cass lechmrd Institute dur ng the past season 
will be distributed by Sir William H White KtB 
F R S on 1 hursday Herein! er 1 I he laboratories and 
workshops of the institute will lie on view and there will 
be exhibitions of students work 

At Bedford College for Women two occasional lectures 
open to the public without fee will be delivered on 
November at, and December 8 lhe first le lure will be by 
Prof Karl Pearson IRS on Recent Work and some 
Unsolved Problems in Heredity and the second by Miss 
C A Raisin on I ondon its Larly I oundation and Later 
Growth a Geologic hi Study 

The alumni of the Massachusetts Institute of Technology 
are collecting says Science a fund for current expenses 
which now amounts to more than zu 0001 to be used in the 
course of the next five years Wc learn from the same 
source that Harvard University has received from Miss 
Whitney a gift of looof the income of which is lo le 
applied as a scholarship to aid meritorious students in the 
study of field geology or geography in the summer months 
preferably in the mountain region of the western United 
States 

Application will be made to Parliament in the ensuing 
session for an Act to transfer University Collige I ondon 
exclusive of the North I ondon or l mversity College 
Hospital the medical school and the bojs school to the 
University of I ondon and 'to dissolve or provide for the 
dissolution of the college itself The Bill will contain a 
clause authorising and prtv ling for the making by the 
Senate of the university or by such other body or persons 
as the Act may prescribe of statutes and regulations for the 
management of the college and | revision will also be made 
for carrying on the work of the hospital the medical school 
and the boys school 

The new buildings of the Rcrcugh Polytechnic Institute 
were opened by Mr Benn chairman of the I ondon Gounly 
Council on November 16 The buildings which were 
urgently needed for the large number of students have cost 
with equipment more than 24 000I toward this amount 
the central governing body of the City of I ondon Parochial 
Charities contributed 1000I the 1 ondon County Council 
16 000I with a proi use of a further sun The council 
dso meets the cost of installation of the electric light and 
caiypment amounting to 29501 The total cost of the land 
ibotit ij acres buildings and equipment bv the end of the 
Year will be not less than 96 00of 

Wi~it the object of giving to the school children of the 
l nited Kingdom betti r kn< wledge of the colonies and of 
giving to the school children cf e ich colonv better know 
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ledge of the United Kingdom and of other parte of the 
Empire, a syllabus of seven lectures on the United Kingdom, 
each to be illustrated by about forty lantern slides has been 
drawn up by a committee connected with the Colonial Office 
The subjects of the lectures are —{1) the journey from the 
East to London (s) London the Imperial city (3) acenery 
of the United Kingdom (4) historic centres and their In¬ 
fluence on national life (5) country life and the amaller 
towns (6) great towns the industries and commerce, 
(7) defences of the Empire Mr H J Mackinder will give 
an account of the scheme and exhibit some of the tildes 
w hich have been prepared to illuatrate it at the Whitehall 
Rooms Hfitel Metropole on Wednesday December 7, at 
5 p m lhe Colonial Secretary has consented to preaide 


At the inaugural meeting of the new session of the Royal 
Statisticd Society on November 15 the new president, Sir 
Francis Sharp Powell Bart M P delivered an address on 
education in which he piesented specially impressive figures 
to illustrate prominent educational features of various coun 
tries I he a tivity in educational matters of to-day was 
commended and attention directed to the growing convic¬ 
tion that a mi re liberal education than that provided by 
purely te hm cl nslru lion is necessary in this country 
Among other ml rtst ng comparisons instituted in the 
address was i ne dealing with lhe average expenditure on 
education per child 111 Prussia and in Lngland Exclusive 
of centrd and local adm mstrat on it appears that the 
average extend ture per child on the register is in Prussia 
if 1 qz 6 d if bu Idings are in lulled and il 10s 8d ex 
1 His ve of bu Id ngs I he corresponding figures in England 
areal ia» jf ind if 17* Further the number of scholar* 
per teacher is 66 in Prussia and 47 in Fngland excluding 
pupil teachers It see ns clc ir from these figures that 
Gernany w th a smaller expend ture per child than our 
own suet reds in se uring better results and it is to be 
hoped that Fnglish edu ilion soon may be conducted more 
sc lentific dlv so that the value of our education may be 
mere in ac 1 rdance with cur expenditure lhe address also 
pointed out that in seiondary education German activity is 
shown in the pros is on of te hm at schools for special 
branches of metal ndustres for weed working engineer 
■ng and textile industries and for agriculture 


SOCIETIES AND ACADEMIES 

London 

Royal Society June 16 Hydrolysis of Cane Sugar 
by d and l Camphor 0 Sulphonic Acids By R J 


ane sugar by two stercoisomeric 
acids were deter nine d in order to compare the results with 
the case of inversion by enzymes which are apparently all 
asymmetric substances Wilhelmj s law holds accurately 
fer hilf normal solutions of both dextro and ljevo camphor 
0 sulphonic acids lhe velocity constant « (equal to 
io 4 /t log , 0/0 x where a is the initial cane sugar concen 
(ration ind x the romentrction of the inverted sugar at 
the end of I m nutrs) was found to be 1007 and 1013 in 
two experiments w th the dextro acid and 1005 and 10 08 
for the la.vo a id lhe author concludes that there la no 
difference in the inverting power of the two acids attribu 
table to their asy n nelr c stru lure This result 1$ in accord 
with the omlusion arrived it bv Finil I is her regarding 
the d and /1 1 1 phoric i ids (Aifi Physiol them 1898 
vol xxvi p 8j) I hi relitive 1 nvities of hydrochloric acid 
and c unphor 0 sulphonn and tc wards cane sugar are 
100 90- whereas for milk sugar the ratio is 100 70 

November 17— r nhanced Lines of Titanium, Iron 
*111(1 t nrrimium in the h r mnhoferic Spectrum u Bv 
Sir J Norman Loekyar, KCU LID FRS and F E 
Sasandall, ARCS 

In this paper the authors give the results of a detailed 
studv .f the enhanced lines of li Fe and Cr in relation to 
the lines of the Truunhrferic spectrum In previous 
Kensington publications it hid been shown that the enhanced 
lines of s> ne of the metals tie prominent in the spectra of 
a Cjgni ind the sun s chromosphere whilst it has been 
gcnerillv iccogmsed that the lines in the Fraunhoferlc spec¬ 
trum are mainly the equivalents of lines in the arc apectra 
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of metals In connection with the work on enhanced linee the efficiency in this manner involves the determination of 


it hat been noted that tome of them at least appear to 
correspond with comparatively weak solar lines to which 
Rowland has attached no origin With the object of 
possibly tracing 1 some of the unorigined solar tines to their 
source a careful comparison has been rrnde between the 
enhanced lines shown in the photographic spark spectra of 
Ti he and Cr and the solar lines 1 he photographs used 
for this purpose were all taken with a Rowland grating and 
on such a scale that the length of spectrum between K 
and F is about 14 inches (35 cm) The chemical element* 
naiped were first selected for investigation because they 
furnish by far the greater number of enhanced lines which 
have been ahown to occur in the spectrum of a Cygni 

It was found that many of the enhanced lines felt exactly 
on isolated lines of the solar spectrum end in thtse rases 
the solar wave lengths were adopted and the identification 
considered established If however for any of these tolar 
lines Rowland had given alternative origins special com 
parttons were made of the enhanced line photograph with 
those of the metals given by Rowland Notes (given at 
the end of the tables) were made as to the agreement or 
non agreement of the metallic Unis involved and also of 
the relative intensities in their individual spectra so that 
due weights could be given to the respective metallic lines 
which were thought conjointly to produce compound solar 

Where there was any doubt as to the exact coincidence 
of a metallic end solar line or where by the close grouping 
of several solar line* it was not possible to say by direct 
comparison to which solar line the metallic line corre 
sponded careful measures were made of the metallic line | 
and ita wave length found by interpolation between closely 
adjacent lines of known wave length 1 he resulting wave 
lengths were then compered with Rowland s solar wave I 
lengths and in roses of close agi cement with sclar lines it 1 
was deemed probable that the two lines were really identical 

A final table is giv< n of the enhanced lines of the three 
elements which are considered as a lesult of the analysis 
to be identical with lines in the Fraunhofcrir spectrum 
Forty two of these agree with solar lines unorigined by 
Rowland and as the majority of them arc conspicuous 
line* in stellar spectra of certain types it his been thought 
that these results will be of importance in standardising 
the wave lengths of many stellar lines 

Phyaleal 8oclety, November It— Dr R T Ghiebrook 
1 RS president in the chair —Investigation of the varia 
tions of magnetic hysteiesis with frequency Prof 1 K 
Lyl* The experiments were made on two rings of lamin 
ated annealed iron in one of which the raduu breadth of 
the Iron was considerable relative to its mean radius 
These rings were magnetised by alternating currents of 
different strengths and periods both the magnetising 
current wave and the magnetic flux wave were quantitatively 
determined by a wave (racer (described by the author in 
the Phtl Mag November 1903) and the wave forms so 
obtained subjected to harmonic analysis The experiments 
were divided into serial in which tho period and wave form 
of the magnetising current were kept as nearly constant 
a* possible throughout any one senes while its strength 
was varied 1 he analytic expressions for the associated 
current and flux waves for a few series are given in tabular 
form I rom the analytic exptessions for each pair of 
associated waves it was found that when the magnetising 
current was approximately sinusoidal the total iron loss 
(I) was within certain limits of the induction given by a 
formula I—(o+6n)® IW where » is the number of periods 
per sec © the effective induction and a and 6 are 
constants When from the total iron loss per c c per cycle 
the sum of the statical hysteresis and the value that 
theory assigns to eddy current loss was subtracted a con¬ 
siderable quantity remained which increased both when 
the frequency and the flux density increased This quantity 
called by 1 leming the kinetic hysteresis has been obtained 
for uch experiment —On the practical determination of the 
mean spherical candle power of incandescent and arc lamps 
G B Dyks Mr Dyke points out the need of an improved 
method of expressing the efficiency of glow-lamps and 
adopts the suggestion of Dr Fleming of expressing the 
whole flux of light in lumens per watt The expression of 
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the mean spherical candle-power (M S C P ) and the paper 
describes a method of doing this The objects of the paper 
are —(1) to obtain curves showing the variations of candle- 
power of glow lamps in a horizontal plane (2) to obtain 
reduction factors by whuh the mean horizontal candle- 
power (M H C P ) may be call ulatcd from the maximum 
horizontal candle power (CP) and (3) to obtain reduction 
factors for deducing the M S C P from the M H C P and 
from the C P—Fxhibition of apparatus R W Saul Ihe 
construction of highli sensitive pivoted electrical instru 
ments has been rendered difficult by the fact that delicate 
pivots will not admit of transporting without injury A 
number of galvanometers were shown in which the design 
was based upon the use of a moving coil supimrted on one 
pivot in a powerful and uniform magnetic held and con 
trolled by a spring A simple non reflecting suspended-coil 
galvanometer for the student s use with a sensibility of 
1 division per micro ampere was also exhibited A new 
design of lantern adapted for scienre lectures and for use 
with three Nernst filaments arranged closely together was 
shown in action It is capable of being instantly changed 
ficm horizontal to vertical projet tion can be fitted with a 
leversing prism and has a wide adjustment for focusing 
Another exhibit was an Ayrton Mather reflecting electro¬ 
static voltmeter with a magnetic damping device The 
instrument shown had a sensibility of 500 mm at 1 m fex 
30 volta but similar instruments are made to give this 
deflection with pressures as low is 8 volts 

Paris 

Academy of Sciences N ivcmlier 14 —M Mascart m the 
chair —Researches on the desiccation of plants the period 
rf vilility Mcistemng by liquid water imperfect reversi 
bility M Barttielot —New researches on the CaAon 
Diablo meteorite Ilenri MolMan A very careful and 
complete examination was made or c block of this meteorite 
weighing 183 kilograms It was found to be distinctly 
heterogeneous in structure containing iron nickel sulphur 
phosphorus silicon and carbon The latter element was 
pirsent in several forms amorphous earbon graphite and 
diamonds both the black and transparent variety of the 
diamond being separated Characteristic green hexagonal 
crystals of silicon carbide were also isolated the author re¬ 
marking that this is the first time that this compound has 
been met with in nature —1 he measurements of the velocity 
c f propagation of earthquakes G Lippmann An instru 
ment is described capable of determining to 1/5 of a second 
the exact time of the commencement of a seismic shock at 
any given point Ihe author tlso discusses the following 
profile n to find the direction of the seismic wave front at 
Ihe surface of the e irth in a given region and to measure 
the velocity of its horizontal propagition—On the inscrip 
tion of seismic movements (» Lippmann In the photo 
graphic self recording apparatus in common use for earth 
quake phenomena owing to the consider cble expense of the 
strip of sensitised paper its velocity through the apparatus 
is very slow about iz cm per hour In the modification 
now proposed the slit through which the ray of light falls 
on the paper is closed by a shutter and this is operated 
electrically by the seismic shock By this medns the speed 
may be greatly increased since the paper is only used up 
during the period of the earthquake shocks —On the seeds 
of the Neuropteride^e M Qrmnd'Iury As the result of 
the examination of more than 1000 specimens of fossil 
seeds usually attributed to ferns the author distinguishes 
*5 generi or subgenera of Neuropteridex and 25 specific 
types—Remarks on Hugoniot s adubatic law M 
Jouguwt —On the use of helium as a thcrmometric sub¬ 
stance and on its diffusion through silica Adrien 
>1 aqua rod and F I nuts Parrot An attempt to deter¬ 
mine the melting point of gold with a thermometer of fused 
silica and containing helium failed owing to the rapid 
diffusion of the gas through the sil cx at the high tempera 
turc The velocity of diffusion appears to be proportional 
to the pressure of the gas and is very considerable s|ace 
after six hours’ heating at noo° C the pressure of the 
helium had fallen to about one seventh of the initial pressure 
Below a red heat at about 510° C the diffusion is still 
fairly rapid and a very slow effect could even be traced 
at 320* C Tor practical purposes therefore the nitrogen 
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thermometer remains the belt instrument {or high tempera¬ 
tures—Researches on dielectric solids V Ortfmiou and 
I Mslols* In the course of his researches on electric 
convection Crdmieu observed some anomalies of electrical 
influence through solid dielectrics The authors have tom 
menced a »j sterna tic study of these phenomena and give 
an account in the present paper of the apparatus used re 
serving the results for a future communication —On the 
conductivity of gases from a flame Paul Uuissvln and 
hugfene ■Ieoh lhe torflUient of re tombmation of the 
10ns from a flame has been measured and found to be equal 
to about 07 1 his valui is less than one as the theory 

requires and is much greater than in the i ise of the 
Rontgen rays — On the absorption of hydrogen by rhodium 
T Qimnimn t ontrary to the statement given in the 
teat books the absorptive power < f rhodium for hydrogen 
is ml Rhodium is not analogous with palladium in this 
respect — 1 he action of boric acid on the alkaline peroxides 
and the formation of perborates George F Jsvwbart By 
the action of boric acid upon sodium peroxide a perborate 
of sodium is formed the analysis of which leads to the 
composition Na,B,O t ioll ,0 On re crystallising this a 
substance possessing more oxygen NaBO, 4H,0 is formed 
md this is very stable at the ordinary temperature although 
decomposed rapidly at ioo° C The latter subst ince treated 
with 50 per cent sulphuric acid gives after filtration 
through guncotton a solution of hydrogen peroxide of a 
strength of 140 to aoo volumes —On thmformu arid V 
Su(«r> The author has shown in a previous paper that 
the substance regarded by Wohler and I impmht as thio 
formic acid is in reality trithioformaldehvde lhe method 
which was found to give the best yield of sodium this 
formate was the interaction of sodium hydrogen sulphide 
with phcnvl formats. The latter substance was incidentally 
obtained in the pwe state for the first time and details of 
its preparation are given The synthesis of flfl dimethyl 
adipic acid (t Blsuvo—On a new sugar from the berries 
of the mountain ash Gabriel Bsrtrwsid lhe sugar is 
isomeric with but distinct from sorbite and mannitc and 
is prrvisionally named sorbierite Its physual properties 
are given and its composition as a hexahydric alcohol 
determined by the production of a hexacet itr —The de 
yelopment of the organic material in seeds during their 
ripening G Andrff — On the detectirn of cotton seed oil 
In 0I1 vs oil T Mliiiau The test proposed is a modifi 
nation of the reduction test with silver nitrate—Anhydro 
fdoqis ond tmpisms Georges Bohn On the growth of 
man. and of living beings in general Charles Haney and 
Louis bastion —The evolution of the weight and organic 
mnryrcal of the leaf during necrobiosis in white light I 
fesufayffus —On heterogeneity in the Stuhodactylme 
group Armand Krampf—The comparative influence of 
some organic compounds of phosphorus on the nutrition and 
development of animals A Dttfrss nnd A Zmkl —On the 
inoculation of cancer M Msyst —On the bleaching of 
flour by electricity M BslUind rhe treatment of flour 
by electrified air has a bleaching action and produces 
chenm il changes corresponding to the effect of age 
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DAI NIPPON. 

Dai Nippon, the Britatn of the East, a Study in 
National Evolution. By Henry Dyer, D Sr , &c. 
Pp. xvi + 450. (London : Blackle and Son, Ltd., 
1904.) 

HE story of how Japan jumped from what she 
was to what she now’ is will always form one of 
the most remarkable episodes in the history of material 
civilisation Not only is it this, but it is also a remnik- 
able illustiation of the results that can be achieved by 
occidental education fostered by and implanted on a 
system of oriental ethics 

This story, under the title of “ Dai Nippon,” or 
“ Great Japan,” is told by Dr Ileniy Dyer, who for 
about ten years was pnnupal of the College of 
Engineering in Tokyo From it we learn th it Japan 
has taken from Europe and \merira every concrete 
aid to progress on which she could lay her hands, and 
in return for this she now offers a code of morals 
When we realise that it is Japancsi ethics which aie 
at the base of Japanese character, and that these ethit s 
led to the desire to acquire European knowledge, they 
commend tlmnselves for close consideiation. 

Wc may give wntci to a horse, but to make him 
drink is another matter. In a similar manner wc may 
cover a rountty with schools, but to induce people 
who have neither the ability nor desire to learn to take 
advantage of such schools is n formidable task The 
Japanese had ability in a marked degree Their e\tra- 
ordin.it) powei of tmmorising, which the fiw Euro¬ 
peans who have noticed the same have only tegatded 
as an abnormal curiosity, may possibly be the resultant 
of committing to heart the sayings of eastern sages 
and endless idiographs. A philosophy which hdd sunk 
into the hearts of the people while many Europeans 
still rev< lied in a feral state no doubt played its part in 
the suggestion that it was advisable to fall in line with 
western progiess The main lever, however, which 
forced Japan from its insular Utopia into the never- 
ending struggle amongst the comity of nations was 
the feeling that national and personal honour had been 
affronted A civil war was ended, the Tokugawj 
party had been defeated, and the feudal barons had 
been united under the- Emperor who still reigns 
Internal dissensions had ceased, but western demands 
had settled like a cloud upon the nation. Treaties had 
been made with thirteen States, each of which had its 
courts of justice; Japan was powerless to fix its tariffs; 
Yokohama was policed by a British regiment, and 
legations kept their guards In thisc and other direc¬ 
tions Japan felt that, notwithstanding she jxissesscd 
a culture about which the man m the street is yet ptn- 
foundly ignorant, she was humiliate d and looked dow n 
upon ns an inferior Buddhism and Shintoism had re¬ 
sulted in an extraordinary patriotism and loyalty, while 
the “ Bushido ” of the “ Samurai ” gave a system of 
moral principles “ which entered more deeply into the 
nutional life of Japan than do those of the religion we 
profess into Western civilisation." 

Among these ethical teachings those bearing upon 
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wisdom, benevolence, and courage were preeminent. 
Wisdom meant intellect^tf(ify rather than mere know¬ 
ledge. Benevolence resmtQd in sorial relationships, so 
that beggars are practically unknown, whilst State 
aid for the poor is seldom sought Courage 
embodied the idea that It is better to die for one’s 
country rather than yield. Commerce had always 
been looked down upon as a low pursuit \ nation 
saturated with such ethical teachings was naturally 
proud of her autonomy, and sought to escape from 
occidental restrictions. The escape she (hose was bv 
an education in weslctn utilitarian knowledge, wisely 
backed by an army and a navy 

In 1868, when the present Empeior ascended the 
throne, he took an 0.1th embodying five principles, the 
objects of which were to act as beacons in the ocean 
of international struggles of the world. In the fourth 
of these we read that “ all purposeless principles and 
useless customs” were to be discarded, whilst the 
fifth directs that “ knowledge and learning shall be 
sought after thioughout the whole world, in order that 
the status of the Empire of Japan may be raistd e\er 
higher and higher” When this announcement was 
made the education of Japan chiefly consisted in 
memorising Chinese classics and i hai actors, learning 
to reckon on the abac us, and >tudying history and 
edids. Knowledge relating to scicnca find its appli¬ 
cations was almost non-existent, nnd we can well 
miagip*’ the doubts of those who weie entiusted with 
the administration of the imperial command as to the 
iourses they should follow. In 1871 a department of 
education was created, nnd with it schools of various 
grades were established throughout the eountry The 
children of the lower tlasses, including females, were 
admitted, while the schedules of study of piee\istl»g 
schools were re-modelled. At the present time it mdy 
be said that Japan bristles with srhools, and that there 
is not an ignorant familv m the country 

A child, possibly commencing at a kindergarten, is 
admitted to a common school at the age of sis Vfter 
fout years he passes to a higher grade si hoot, w here 
there is also a four years’ term Above this theie is .1 
middle school wiLh a five years’ term Graduates 
from this school can by competitive examination pass 
to one of six higher middle samols, above which stand 
two imperial universities, in connection with which 
there are colleges of literature, science, medicine, 
cngineeung, law, and agriculture 'Hie numbet of 
elementary schools is 27,109. Usually no fees are 
ch.itged, but in special cases the local governor may 
allow charges varying between s%d. and 5 d per 
month. 

In the training of children moral education takes 
precedence of instruction in facts of practical use in 
dnily life. Bodily development is not neglected, but 
good manners and etiquette rank higher than minds 
stored with information 

In the secondary schools, although mathematics, 
natural history, physics, chemistry, and other subjects 
are taught, we again find—and find in institutions of 
all grades—that “ morals ” (without religious dogma) 
head the list. It is clear that the Japanese want good 
citizens, citizens who recognise the symbol of authority 
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rather than practical demonstrations of the same. In | 
Japan a crowd will halt before a straw rope on which 
flutters a tiny paper notice. In Europe police and 
truncheons might be required. The good manners of 
the East are hardly so superficial as popularly 
imagined. They are the outcome of their philosophy 
emphasised by special training, the end of which is 
“ to cultivate your mind that even when you are quietly 
seated not the roughest ruffian can dare make an attack 
on your person." 

The higher secondary schools arc preparatory to the 
universities, the objects of which are to teach “ such 
arts and sciences as are required for purposes of the 
State." To each is attached a university hall, which 
is established for purposes of original research. In 
the six colleges forming the university the professors 
and assistants number 245, and the students 3121. 
The entrance fee is 2 yen, and the annual tuition fee 
is 25 yen (1 ycn=2*.). For those who cannot proceed 
to the universities, industrial, agricultural, commercial, 
and other technical schools have been established. In 
1902 there were 845 such schools, attended by 55,596 
scholars. The expenditure on these in 190a was 
2,739,297 yen, of which 285,253 yen was State aid. 
The total annual expenditure by the Government in 
connection with the educational department is roughly 
six million yen (600,000!) 

In addition to the schools mentioned, Japan has its 
naval, military, art, and music schools. Over and 
above these, again, we find educations in departments 
of life which in Europe have received but little atten¬ 
tion. Chess, or rather “go," clubs are common 
throughout the country, and for proficiency in the game 
certificates are awarded. Certificates can also be 
obtained in the art of flower arrangement, an art which 
has its terminology and canons, but which in Europe 
finds its perfection in “ studied negligence " 

In connection with education, n point which Dr. 
Dyer has not emphasised, but which is in strict accord¬ 
ance with the imperial edict of 1868, is that the 
Government keeps up a stream of its best educated 
men flowing round the world, each being a specialist, 
visiting countries and institutions with the object of 
gathering together what is valuable in his own voca¬ 
tion. Originally it was the Japanese student who was 
sent abroad; now it is the professional man. You 
may not know it, but often he may be able to give 
more information than he receives. Generally speak¬ 
ing, in Dr. Dyer's woids, the Japanese Government | 
finds that money spent on education is a good national 
investment. 

The chapters devoted to industrial development, the 
army and navy, commerce, politics, and other subjects 
are as interesting and full of information as those 
bearing upon education. 

With regard to the future of Japan, Dr. Dyer tells 
us that his ideas are decidedly optimistic, and he 
believe!. “ that in material, intellectual and moral in¬ 
fluence Japan will fully justify her claim to be called 
the Britain of the East." So far as the concrete 
adjuncts of civilisation are concerned, Japan might be 
pleased could she be on the same platform as her ally, 
but it is doubtful if she aspires to much more. Her 
46 millions of people have smiling faces, their 
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courtesy and politeness have attracted the attention of 
all travellers, they are scrupulously clean and see a 
bath-tub every day, to show anger is to put yourself 
on a level with a dog, and should two persona have 
an altercation, for one to dub the other as a " shaba 
fusagi " or an “ impeder of the world’s progress " 
would be an epithet not to be forgiven. The courage 
of her soldiers needs no comment, while the endurance 
of a 11 jinricksha ” man, who for a week can pull a 
heavy European with his baggage 40 or 50 miles per 
day, Is, from an occidental point of view, quite 
phenomenal. 

The Japanese are temperate, frugal, modest, and 
happy, while the world knows that they possess 
artistic instincts. In many directions a Japanese U 
distinctly supetior to the European. The nation has a 
soul, and if we reflect on the components which make 
up that soul—the soul of Ruskin—it seems that in 
certain directions European countries might be bene¬ 
fited if only they were able to raise themselves to the 
level of Dai Nippon. Although by the opening of the 
country much has been gained, there are many signs 
Indicating that the blessings have not been unalloyed. 
Commerce, competition, and the accumulation of 
wealth have been accompanied by increasing poverty, 
whilst those whose vocations have been at the open 
ports have acquired the manners of those with whom 
they came in contact. So far is this marked that a 
Japanese who has been a servant in a European house 
may be handicapped in obtaining similar employment 
amongst his own people. To say the least, he has 
become too brusque. Side issues of this nature may 
cause a nation to regard with regret the disappearance 
of old conditions, but. taking all in all, Japan has 
gained more than she has lost. She is no longer a 
pupil, but a teacher. 


SYLVESTER’S MATHEMATICAL PAPERS. 
The Collected Mathematical Papers of James Joseph 
Sylvester. Vol. 1 , i 837 -»* 53 - **P- *»+ 65 °- 

(Cambridge: University Press, 1904.) Price 18s. 
net. 

T HE appearance of this volume is very welcome for 
more reasons than one Sylvester’s papers were 
published in a variety of journals, and generally con¬ 
tained a considerable number of misprints; they will 
now be available in an attractive form, with their 
accidental blemishes removed by a very careful and 
competent editor. The work of preparing these papers 
for the press must be troublesome and tedious, and 
the thanks of mathematicians are due to Dr. Baker 
for having undertaken it. Special attention should be 
directed to the note at the end of the volume on 
Sylvester’s theorems about determinants, some of 
which require correction. 

The papers here published range in date from 1837 
to 1853. The first three relate to mathematical 
physics; but Sylvester soon followed his natural bent, 
and all the rest of this volume is pure analysis, mostly 
algebra. Historically, the most notable results are 
those on elimination, canonical forms, and the theory 
associated with Sturm’s method of locating the real 
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root* of equations Moreover there >s the paper on 
the contacts of line* and surfaces of the second order 
where the invariant factors of a matrix are recognised 
and the system of two quaternary quadratics is con 
sidered in detail with reference to the simplest simul 
taneous reduction of the forms 

Appreciations of Sylvester s th inctcr and of the 
value of his mathematical work hive been written by 
able hands and it is unnecessary to enlarge upon 
them here His egotism was obvious and often 
amusing but never offensive his enthusiasm was re 
freshing and though his temper was touchy he wis 
Very generous and kind \s a master of formal 
analysis he has few equals the birth of the calculus 
of invariants occurred just at th right time to attract 
his attention and his contributions to this subject alone 
are enough to make him famous He had the instincts 
of an architect and it is well on the whole that he 
did not always trouble to cl ir away the chips The 
casual remarks soatt red abo it his papers and the 
fragmentary nature of some of them help to mike 
the reading of them very stimi lat ng he t ikes us into 
his confidence shows us how his ideas irose and gives 
us hints of unexplored regions He was eminently 
original and spent little time m studying the works 
of his contemporaries thus he did not even realise 
that his theory of reciprocants had been more than 
anticipated by others especially by Lie But any mis 
understanding arising from this source must have been 
long since dissipated and hfs place among the great 
mathematicians of his time is quite secure 

Sylvester s occasional notes on the theory of 
numbers and his lectures on partitions suggest 
problems to those who are interested in arithmetic 
The present volume for instance contains three notes 
on cubic Diophantine equations a subject not yet ex 
hausted though Sylvester s own theory of resident on 
throws much light upon it The late Henry Smith 
once referred to this problem as being one which might 
be hopefully attacked w th the engines of modem 
analysis perhaps the appearance of this edition of 
Sylvester s works may lead to the discovery of a com 
plete theory 

A good example of Sylvester s power of illuminating 
and drawing general conclusions from the simplest 
mathematical problem is the note (p 392) on an 
elementary geometrical theorem for which no direct 
proof had been discovered He observes that the 
proof may bo made to depend on showing that a certain 
analytical equation has no real root and suggests that 
in all such cases where the analytical proof consists 
in demonstrating the non existence of roots the 
geometrical proof must necessarily be indirect while 
m other cases the reduetto-ai absurdum may be con 
vcment but is not necessary This observation re 
minds us at once of Gauss s discussion of the division 
of the circle and if Sylvesters conjecture is true it 
gives another case of the curious points of contact 
that exist between analysis and geometry 

It is not to be expected or even desired that many 
should share Sylvester s keen delight in the beauty of 
formal analysis but it is a mistake to discourage 
those who are inclined to enjoy it however unpractical 
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parts of the subject may be Quite apart from other 
reasons the study of pure mithematics may be de¬ 
fended like that of music or ihess or painting from 
the merely sesthetical side and this Sylvester does in 
terms both vigorous and quaint For example — 
The fortunate pri cl umcr of 1 new outlying planet 
has been justly rewarded by the offer of i baronetcy 
and a nitional pensic n which the writer of this wishes 
h m long life and hi ilth to enjoy In the meanwhile 
what has been done 11 honour of the discoverer of a 
new and int xhausl blc region of exquisite analysis’ f 
the latter r< ference beir g to Cayley s discovesy of the 
calculus of invariants Fortunately Cayley was saved 
in another way from the cares of monev making and 
he lived long enough to realise to the full his great 
reputation among those who would apprecute his 
w ork Sylvester in his early life suffered unjustly from 

the current prejudice against his race so fir as it was 
possible this was afterwaids atoned for and it is to 
be hoped that no bitter feeling was left behind 

G B M 


MENTAI AND SOCIAL MEASUREMENTS 
An Introduction to the Theory of Mental and Social 
Measurements By Edward L Thorndike Pro¬ 
fessor of Psychology in Teachers College Columbia 
University Pp xu+212 (New York The 
Science Press 1904 ) Price 1 50 dollars net 
MERICAN colleges seem more awake than our 
own to the fact that the newer methods of 
statistics have made it possible to deal with facts with 
which they are directly concerned and to discuss them 
with far more completeness than was practicable a few 
yeirs ago Ihey are making in consequence large 
collections of anthropometric data to serve as tests of 
health and development and for compar sons between 
colleges Again there are more teachers in America 
than in this country who appreciating the fact that 
the above methods have far wider applicability extend 
the range of their measurements to psychophysical 
subjects They are also eager to deal with purely 
psychical matters that elude direct measurement but 
admit of be ng arranged by mutual comparison into 
their proper class places or to utilise a third and still 
more general method which deals with such objects 
as can be sorted into a few distinct classes without re 
gird to their internal arrangement The author is 
fully justified in saying that 

The obscurest and most complex traits such as 
morality enthusiasm eminence efficiency courage 
legal ability inventiveness can be made material for 
ordinary statistical procedure the one condition being 
that the general form of distribution of the trait in 
question shall be approximately known 
In these circumstances a system of elaborate 
measurements has come into vogue in many American 
colleges Whether the authorities have always planned 
their measurements wisely and whether they discuss 
them adequately and accurately will not be considered 
here The volume is written to direct and to warn 
in doing which it reveals some grave blundertngs 
Unfortunately it is composed chiefly for those persons 
who are ignorant of even simple mathematics Hie 
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author Is fully conscious of the serious embarrassments 
of the position he has chosen, but bruvely attempts the 
well-nigh impossible task of overcoming them Thus 
he says:— 

“ If this book were written by a mathematician for 
the mathematically minded, it would not need to be 
one fifth as long. If read by such a one it may well 
seem intolerably clumsy and inelegant.” 

Whether he succeeds under these difficulties in 
giving easily intelligible explanations may well be 
doubted; indeed, his language, though frequently lurid, 
is often quite the reverse. Still, if the volume were 
used us X text-book in the hands of an enthusiastic and 
capable teacher good results might follow, but it re¬ 
quires an optimistic disposition to believe that it would 
prove more than superficially instructive, if it were 
intelligible at ail, to the mass of ordinary and un¬ 
assisted renders. 'Ihe author might, however, claim 
a higher rank for it than he has done on the ground 
that it teems with instructive illustrations by which 
everyone may profit, and that it presents familiar ideas 
from slightly new points of view, much to the 
advantage of even well instructed readers. 

There is no science more handicapped bv cumbrous 
and repellent teiminology than that of the higher 
statistics. Its ideas arc not always intrinsically 
difficult to grasp, but the phrases by which they arc 
expressed are both ugly and unexpressive. The writer 
believes that a student, however mathematically minded 
hi may be, would save hiinsi If time and annoyance if 
he prefaced his rattiest studies by a few hours of what 
might be called kindergarten cxctciscs with beans, 
aiorns, or the like By the process of sorting them 
into arrays and puking out the medians, quartiles, 
Ac., then bv measuring them individually and extract¬ 
ing from the measures the remaining statistical con¬ 
stants, lie would soon obtain a scrviieablc familiarity 
w ith the more elementary technical terms and the ideas 
they represent. It would be easy to devise a suitable 
course that would prove a welcome help to students 
who are enthusiastic about measurements, and it is 
to be hoped that the next writer on popular statistics 
will elaborate one 

The author gives a large number of frequency 
polygons, derived from a wide variety of data, which 
are of interest. It is to be wished that attempts were 
more fiequently made to reduce the variously shaped 
polygons obtained by experience into a few classified 
types, to append to each type the names of the objects 
that had been found to conform to it, and to analyse 
the causes of its shape in each instance It is difficult 
to doubt that by so doing some desirable help would 
be given to the interpretation of any new polygon. 
It is perfectly true that almost any curve or polygon 
may be built up in various ways by different types of 
curve or polygons appropriately superposed, but ex¬ 
perience alone will tell whether there is not a much 
greater probability of such and such a type being due 
to such and such combinations rather than to others 
Through these means many hypothetical sources of 
•origin might be found 90 rare as to be hardly worth 
considering, and ro the field of probable interpretations 
would bo narrowed. Speaking generally, the inter- 
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pretation of results is a branch of statistics that has 
hitherto received less attention than it deserves. It 
is no doubt a great thing to be able to describe groups 
mid to determine correlations between them with pre¬ 
cision, but this is not all that is wanted. It is another 
and even more important achievement to dissect and 
analyse results and to discover the dominant causes 
that produced them, but the art of doing this seems 
as jet inadequately developed and lo offer a promising 
field for research F. G. 

OUR BOOK SHELF. 

Practual Chtmulry, a Set ond Year Course. By 
G II. Mai tin, M. A. (N D) Pp 41 (Bradford: 
G H. Martin, The Grammar School) Pi ice is. 

Mk. Mariiv has arranged in an unpretentious form a 
most cxielhnt syllabus of experiments and examples 
suitable for liojs beginning the study of themistry. 

If is satisfactory lo find that, in a sthool of such 
high standing as’the Bradford Grammar School, the 
science master has seen the wisdom of devoting a 
whole >ear (it is to be hoped it will hi extended to a 
second year) to teaihing the simple fads which under¬ 
lie important principles without recourse to tests and 
tables 

One suggestion may be offered If the book is to 
> have a wide emulation, which it certainly deserves, 
it will be neecssmv to fill in the outline of experiments, 
and perhaps to illustrate the results by actual ex¬ 
amples, possibly in a companion voluim 

Boys cannot be expected to woik out details of 
apparatus in the short time allotted to se ionic during 
school houis if substantial progress is to be made No 
doubt the author has his apparatus set up and gives 
an appropriate demonstration to the class, but this will 
not help those teaihers who wish to profit by the book 
unless their technical difficulties are solved for them. 

J B C. 

Retouching By Arthur Whiting Pp xvi + qt. 
(London Dawbarn and Ward, Ltd , 1904 ) Price 
is. net. 

It very often happens that photographic negatives 
requue .1 cirt.un amount of careful manipulation 
owing to defects caused by photographic methods, 
scratches, &i It is also desired sometimes to eliminate 
small defei ts due to slight movement of the object, or 
to niter or improve portions of the picture to attain a 
desired end. The author has endeavoured in these 
few pages to plate before the reader the different 
methods and devices that are in use to rope success¬ 
fully with the various defects that may be encountered. 
In the first instance the tods required are described, 
and the special objects of each explained The reader 
is then shown how, in the case of portraits, to preserve 
the likeness but yet to eliminate the blemishes caused 
by optical or chemnai or other action; he is here intro¬ 
duced in a few words to the elements of facial anatomy 
l’he author has considered it necessary to insert 
a special chapter on retouching portraits of pro¬ 
fessionals, in which the main principle to be kept in 
view is to produce a beautiful face. To attain such 
an ideal, mouths arc reduced, jaws cut down, ears 
knifed, eyes enlarged, and various other surgical 
operations performed. Working up draperies, retouch¬ 
ing landscapes, preparing prints for the press, and 
how to make a portable retouching desk, form other 
topics for treatment. The book should serve as an 
admirable guide to umatcurs, and will be found useful 
to those who go more especially into this class of work. 
Numerous illustrations accompany the text. 
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LETTERS TO THE EDITOR 

[The Editor doit not hold htmeelf responsible for obtntons 
expressed by hu correspondents Neither can ht undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Natuu 
No notice it taken of anonymous communications ] 

Average Number of Kinefolk in each Degree 
Aa Dr Galton hai completely misunderstood the point 
of my last remark 1 fear it will be necessary again to re 
open a discussion which 1 had thought was satisfactorily 

My point is this If we take a 1 irge number n of families 
containing in the aggrrgite nd sons tnd nd daughters and 
remove on an average cne child of sptetfied sex ftoin each 
family we shall have i preponder in e of the opposite sex 
in those that remain The average numbers under this con 
dition will be d and d i and not d | and d 4 and this 
was how I was origin illy led to my lirst conclusion 

If however we wish to test the questicn whether i girl 
has the sin e ivirage number of br thers as sisters we are 
only concerned with families containing it least one girl and 
therefore families containing inly b >s must le left cut of 
account as I stated When these hive been r< moved l hi re 
will be a preponderance of girls in the f untiles that are let! 
It is this tause which en chics us to rcconcilt the fait that 
while the probable total nu ibers of girls md boys in my 
family may be equal the probable numbers f brothers and 
sisters of a single individual of specified sex siy a girl m«y 
still be equal This mav not be such i rigorous methid as 
Dr Galton employs but it it least sh ws that the result 
is not neiessanly rpposed tc what one wuutd niturilly infir 
from general ri ns d r itions G H Brian 


Compound Singularities of Curves 

Ihb cempound singularities of algebraic curves may be 
divided into three primary species Fust point singulari 
tics or multiple points which are exclusively composed of 
nodes and cusps sect ndly lint singularities whuh are 
exclusively composed of double and stationary tangents 
thirdly mixed singularities which are composed of a com 
bination of simple point and line smgul irities Amongst 
compound line singularities may be mentioned (a) a double 
tangent which oscul t s a curse at one of its paints of 
contact the constituents of which are one stationary 
md two ordinary double tangents ($) a tangent having 
i i on tint of the fourth ord r with a curve the constituents 
of whuh aie three double and three stationary tangents 

I he third speiics comprises tie majority of compound 
singularities and miy bt divided into the following sub 

"oVsSZ and multiple po nts anv tangent at which h is 
a iintact of a higher ord r th i the first with its own 
branili and does not touih the urve elsewhere The 
fleenc de and b flecnodc are th< n it familiar examples of 
this speues 

(a) Nodes cusps md multq le points any tangent at 
which has i rontul of the fust or some highei c rdrr it 
si me other point or points on the curve For ex tmple it 
is possiblr for each of the six nodal tangents of a trmodal 
quintic to touch the curve elsewhere and it ran be shown 
thet the six points of contact lie on a come 

(3) Two or more nedes cusps or multiple points may 
have a common tangent I hus the n cipro al of a b flee 
node s a pan of cusps having a common cuspidal tangent 
whilst i septunii curve mav possess i nc de and a rham 
phoid cusp having a commen tangent 

(4) Singularities of the tacnode end osenode type When 
the number of constituent double points is unequal to 
in(n—1) where n is a positive integer the singularity tan 
not be a multiple point but must be of the tacnode type 
and since the constituents of a tacnode are two nodes and 
two double tangents every singularity of (his species must 
contain double or stationary tangents or both When thp 
number of double points is equal to Jn(n —1) the singularity 
may be a multiple point but when it contains line as well 
as point singularities it is of the same type as the osenode 
which la composed of three nodes and three double tangents 

(5) A tangent at a node or 1 multiple jjoint which has 
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a contact of a higher order than the first with ita cwd 
branch may coincide with some other tingent at the 
singularity Whin both tangents at a flecnode coincide 
the resulting singularity is a tacnode but the coincidence 
c f two or more tangents at a mult pie point any of which 
possess this property gives rise to a v 11 i tv of peculiar 
singularities which do not appe cr to h ivc b en ompletely 
examined 

It is also possible foi 1 mixed singularity to be f rn ed 
in nore than on manner in ether words it 1 av pcssess 
me re than one penult ni itt form Thus an osenode m v be 
formed by the union f two cusps and two static nary tai 
gents and additimil singularities of this charact r aie 
possessed by quintir and sextic curves 

lo call a ciss id r a ardioid a nodal curve appears to 
me a glaring m suse cf language since both uives are 
1 odctcii A H Bxssti 

November 18 


The Origin of Life 

No doubt Geologist pont%out 1 1 t ral flaw in my 
statement but I thought it wculd be obvious that by the 

pot*ntiality of life which would he destroyed bv heat 
I meant potentiality of life appearing within the ti le of 
the experiment Given countless ages then on the evolu 
t n hypothecs the potentiality of life as of thi lest of 
n it ire is we know it existed in the fluid mass of th un 
lid euth and I did not nu in to say anything incot sistent 
with this Nor on the other hand did 1 mean to s y that 
bv the heat applied the potentiality of life in the matter 
under test would be destroyed f r all turn I meant 
p tenti dity of appearing within a given time the time of 
the experiment end I cuinot help thinking this was the 
ndurai sense of my words 

In isking me to expl un the introduction of life or its 
potentiality into this planet Geologist shows that he 
has entirely mistaken the purport of my letter My aim 
wis only logical not constructive If I could explain how 
life first appeared on thi earth I should probably be able 
to suggest a more promising line of experiment than that 
hitherto followed which i find myself unable to do My 
s le object was to jiomt out a logical erroi as it seemed to 
me in the view ccmmonly taken by men of scan e cf the 
results of these experiments an error if my memory seives 
me fully shared by Huxley— in admiration for whom I 
hasten to say 1 yield to no one Huxley if I reme Tiber 
rightly was so impressed with the strength cf th evidence 
ag unst the contemporary origination of life that he 
pri I ally gave up the idei and put the d ite back In 
th s I am ventur ng t suggest he was illogic il through 
having overlooked the fact th it 11 all the experiments tne 
igent which wis used t destroy actual life md its germs 
would probably be cfliiacous in destroying the potentiality 
of life in non living mattei on the point of assuu ing life f 
inv such there were cn 1 consequently the positive result 
having artific 1 illy been ninde impc ssible the negativ result 
moait nothing and shiuld not be allowed to influence 
opinion Glorgf Hookh iw 


Change in Colour of Mon Agates 
ins following observations may perhtps throw light on 
(hi colour changes in moss agate and flint noted by Messrs 
Whitton and Simmonds in your issues of November 10 
and 17 Specimens cf the flints from Bourne nouth referred 
to by Mr Simmonds were brought to this laboratory some 
months ago and though they were not aubn itted to any 
x ery searching examination it waa found that the colouring 
matter could be removed cn boiling a fragment with hydro 
hlonc acid while the solution gave well marked reactions 
for iron and phosphoric acid Now the compound 
l e,(POJ, 8H,0 whether prepared in the laboratory or 
occurring a* the mineral vivianite is colourless when pure 
but becomes oxidised to ferrosofcrric orthophosphate and 
turns blue when exposed to the atmosphere It seems prob¬ 
able then that the chinge of colour of thrae flints is due 
to a layer of vivianite which alters on exposure 
In considering the case of the agate penholder, it 
should be noted that such objects are but rarely made 
of agate in it* natural condition it being the practice of 
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the manufacturer* to colour the *tone artificially by chemical 
treatment Thug a fine blue colour can be developed by 
soaking the stone first in a solution of potaisium ferro 
cyanide and then In a solution of a feme salt Now as 
exposure to the action of alkalies or in some cases to direct 
sunlight suffices to destroy the blue colouring matter it 
would seem probable that it is in this direttion that an 
explanation of the change observed by Mr Whitton is to 
be sought 

In conclusion I may add that a very instructive series 
of specimens illustrative of the artificial colouring of agate 
is on exhibition in the mineral gallery of the British Museum 
(Natural History) A Hutchinson 

The Mineralogical Laboratory, Cambridge November si 


Eocene Whalea 

In Naturv for September *9 (p 543) ' R L reviews 
Dr Fraas's paper on the Egyptian zeuglodonts dissenting 
from the conclusions that the zeuglodonts are not whales 
and that the ancestors of the whales are at present un 
known I trust R L • will pardon me for in turn dis 
m ntmg from these assertions and for agreeing entirely with 
Dr Frais So long ago as 1000 in disiussng the pelvic 
girdle of Basilosaurus I pointed out that the vestigial femur 
suggested that of a crcodont while later in Science for 
March 11 I recor led my utter disbelief in my relation 
ship between Basilosaurus and existing whales Const 
quently while greatly pleased Jt the results of Dr Fraas s 
study of the small zeuglodonts I was not at all surprised 
It seems to me that our knowledge of I oecne mammals is 
really very small and that it will be many years before we 
will be able to trace the line of destent of mmy exist ng 
forms with any degree of certainty I his is most 

emphatically true of the whales the ancestry of which is 
still obscure At the same time I have pointed out (Science 
Mirch 11) that the Eocene deposits of the southern United 
States contain remains of a large cetarean that is at pre 
sent known to us by a few caudals nlone This form is 
undescribcd because it seemed to me best to await the dis 
covery of better material than caudals So while the 

ancestors of whalea are still unknown we have a hint that 
they mav be discovered any dav T A IICAS 

Brooklyn Institute Museum November 4 


The Diacovery of Argon 

In reference to the alip indicated in the list issue of 
Nature by Prof G H Darwin permit me to mention that 
the slip was mine—not Mendelieff s In McndeliVft s text 
it stands As to argon and its congeners helium neon 
kiypton and xenon—these simple gases discovered mainly 
( preimutehtitvennc) by Ramsay I am sorry to see 

that I had omitted the word mainly ' 

In reality my manuscript (which I enclose) contained as 
you see the words * discovered chiefly by Ramsay but 
as chteflv ’ was not the proper word it was struck out 
probably by myself in the proof Tim Tran si ai or 


Tha Leonids, 1904 

Hatchino was begun on Novimber 14 when between 
i8h tom and i8h 40m in a sky rapidly brightening with 
tpproaching sunrise one certain Leonid of magnitude 
excelling that of Sirius shot from Cancer into Gemini 

November is —Watch from tzh <;m to iah 40m and 
14I1 5m to 15(1 45m The heavens wero very clear at the 
start I had just commenced looking out when a beautiful 
tailed Leonid of mag 3 shot from 854®+aj® to 74®—a® 
At iah 17m thin broken clouds began to pass over the 
sky becoming tompietely covered at iah 40m At iah 38m 
a huge headed Leonid outrtvallmg Venus in brilliancy was 
seen travelling behind small broken clouds from I2Q°-+-3S 
to 107° +43® in three-quarters of a second The path here 
given is probably a little too long About 13I1 30m the 
sky began to clear again and was pretty good by the time 
of the commencement of the second watch There were 
ininjr thin clouds but the interspaces were large and very 
clear At 15I1 ajm the heavens became quite unclouded 
In this last look-out Leonids were more numerous six being 


between 14b 45m and ish 38m The increase in frequency 
of meteors of the dominant shower at thia period Was not 
due to improvement of seeing condition* 

In the latter watch three shooting stars coming from 
i6o°+48i® were mapped The radiant point of the Leonids 
of November as determined from eight tracks was at 
i4t® + ao° The meteors were swift and mostly left 
bireaks There was a decided tendency towards green in 
their colouring 

Below are particulars of some of the most interesting 
I eonids other th in those mentioned above — 


November 13 
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Sheffield Nov mber *4 Alpiionso King 


Intelligence in Animals 

Having rc entlv seen in Nan. re some 1 mints of the 
sagacity of cats I trust that the following f lets for which 
1 ion personally vouch may also be interesting to your 
readers 

We have a cat an ordinary tabby which when out and 
tn\ious to gain admittance into the house not only lifts 
the weather lx ird t f either our front or back hall doors 
three or four times in succession thereby causing n loud 
kncik rach tine but has also mstiucted her young kitten 
to perlorm the same feat 

lit th mother and daughter now regularly knock in this 
manner in order to be let in J F A T 


Ml room op*ns by a door to a hill when our fox terrier 
wants to con mtr mv rocm from the hall he tcratches at 
my dooi Whin he finds hunwlf in the hall and wants to 
go out by an Iher door to the g irden or bark hall he whtnet 
for m* mi go ng cut I find him by the door he wants 
opened This mv Itisure regrets—is of duly occurrence 
F C Constable 

Wick Court near Bristol November 97 


PATAGONIA 1 

T HE dispute between the Argentine RepubliL 
and Chili with regard to the boundary line of 
their Patigoman possessions threatened at one time 
to result in a prolonged and sanguinary struggle 
Happily this misfortune was averted by the decision 
honourable to both nations, to refer the differences that 
had ansen to the arbitration of our Sovereign A 
British Commission was accordingly ippointed to 
examine the geographical features of the country and 
judge how far they could be reconciled with the terms 
of the treaties the interpretation of which was m ques¬ 
tion As the head of this commission was chosen Sir 
1 homas Holdich who had served his country as 
boundary commissioner in the wild inaccessible lands 
thit he to the north and west of our Indian possessions 
and this selection wis abundantly justified by the tact 
md skill with which a frontier more than 800 miles in 
length was traced in such a manner as to Tccomphsh 
the almost unprecedented feat of satisfying Doth 
parties 

In the present volume Sir Thomas Holdich has 
given us his impressions of the progressive republics 
of Chile and the Argentine and of the scene of his 

1 Dm Countries of the K it Award By Sir Thomas Holdich 
KCMli Bp xv+430 (London Hunt and Blaokstt Ltd, too* 
Pries lit not 
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la bout's in Patagonia—impressions all the more valu¬ 
able because they are those of a distinguished 9oldier 
and man of science who has spent the greater part of 
his life in the East and whose principal achievements 
have been amongst the great mountain misses and 
plateaux of Central Asia which find their only parallel 
in the Andes Again and again he dwells on tne like¬ 
ness and on the contrasts between the new lands 
that he was visiting and those with which he had long 
been familiar 

We have only space to quote one passage (p 14 q) — 
“ One could not see the stiff rows of poplars streaking 
the stony slopes of the eastern Andes near Mendoza 
without being forcibly reminded of the Indian 
frontiers and the plains of Chile round about Santiago 
might be the plains of Afghanistan round about Kabul 
Standing on the slopes of the h lls near Kabul where 
Babers tomb ovirlooks the ( hardeh villci nd tin 


It is however the pages that describe the author’* 
experiences in Patagonia that will appeal most 
strongly to the scientific reader The international 
differences have borne at least seme good fruit In 
the hope of finding evidence to support one view or 
the other the interior of Pifagonn has been so 
energetically explored that then arc few countries of 
which there has been so npid an increisc of our geo- 
griphical knowledge in recent yeais Comparatively 
little of the tract examined by Sir Thomas Holdicn 
had been trodden bj the foot of civilised man 1 doacn 
years before his visit 

\\ e follow with absorbing interest the authc r in his 
rapid journey through tl e viried scenery of the central 
depression between the \ndes cn th< cue hind ind 
the pampas on the other—a fertili land of hill and 
v llcy with here nd then greit lakes th t occupy 
the deeper hollows and overflow some to the Atlantic 



f c 1 —CorcovadoVslley from 

flat range of the Hindu Kush fills up the western 
honzon where interlacing lines of poplars chequer 
ing the purple and yellow fields mirk the course of 
the irrigation channels an impression once drifted in 
upon my mind of a 1 ind of promise set in the midst 
of barren hills specially designed to illustrate man s 
ingenuity in making green things to grow where no 
green thing had bten before It was the weilth of 
the poplars and the willows which produced the un 
pression contrasted with the sterility of the mountains 
Which formed their background ana which were only 
faintly visible through the summer haze with just 
the glint of snowpatch hore and there The impression 
was reproduced with the first view of the plains stretch 
mg from the foot hills of the Andes outwards to the 
Pacific For twenty-five years Time might have stood 
abll and Chardeh Maidan and the road to Ghazni 
were all back again before me ” 
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ind others threugh deep biciks 111 th mo ml 11ns to 
the Piufic Lvcrywlitre th rc lit evidences >f im¬ 
portant thingts in the still recent pnst thi shrinkage 
or complete d sippcaranre of lakes the di\crsion of 
the drainage from the Atlantic to the Pacific and the 
retrocession of the glaciers 

Elsewhere wc re id of cruises amid the chinnels md 
inlets of the Pacific coast whnh form the submerged 
continuations of the ecntnl valley of Chile and of the 
glens of the rivers thit tr worse the Andean chain 
1 urther inland these latter are filled with alluvium 
overgrown with impenetrable jungle On this side 
too of the Andes there is evidence of recent changes 
for—as Darwin was the first to point out—high above 
the sea level are raised beaches and deposits contain¬ 
ing shells of forms thit still live in the neighbouring 
ocean 

But although the axis of the Cordillera and the outer 
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chain of island* appear to be rising from a position of 
depression, the line of the great Chilian valley is prob¬ 
ably still sinking, for near the head of the Gulf of 
Penas, and south of the isthmus of Ofqui, that con¬ 
nects the peninsula of Taitao with the mainland, are 
found forests so recently submerged as to render it 
necessary to be cautious in steering amongst the tree 
tops. Future generations of mankind, the author 
thinks, may see the isthmus submerged beneath the 
ocean, above which it is even now but slightly raised. 

Part of this isthmus is occupied by Lakp San Rafael, 
which is remarkable as the “ terminus of an enormous 
glacier that scatters huge icebergs about its waters.” 

“ Is there any other glacier,” the author asks, “ de¬ 
scending to sea level in latitude 4 j° either N or S ? ” 
We know of none; but however that may be there are 
several that reach the sea between this point and the 
Stiaits of Magellan; and yc t southern Patagonia is 
a land of luxuriant vegetation, at least on its western 
coasts. “ Forest was everywhere about us, dense, 
shadowy, dark and generallv dripping. The long lines 
of the higher sierra were thick with it up to the point 
where the granite cliffs polished and smoothed by ice¬ 
cap and glacier gave foothold to vegetation only on 
their flat ledges. The little islets that seemed to chase 
one another through the streaky grey sea were rounded 
and packed with it.” In the Ultima Esperan/a dis¬ 
trict in latitude 5a 0 thtre are grazing giounds where 
the sheep fatten quickly on the tutted grass of the 
country, and are left to find their ow-n shelter, while 
in the neighbouring woods the puma waits his oppor¬ 
tunity as he does in the tropical forests of Brazil. 
And over the whole country, mountains, valleys, and 
pampas alike, blow untiringly the strenuous western 
winds, for the most part in blustering gales that 
succeed one another in quick succession. “ In 
no country in the world,” remarks our author, 

“ must ‘ weather ’ nnd climate be so differentiated ns 
in Patagonia. The weather is bad as bad can be 
—wild and boisterous, but sting into fury, breaking 
into sunshine, freezing the blood in one’s veins with a 
biting bii/zard, or suffocating the system w'ith the 
still steady glare of a noonday sun, and it mav do nil 
this nnd more in the course of a few horns’ inletvnl; 
but whether storming or shining, tearing one’s tent 
to rags or bathing the landscape in sunshine, who can 
describe the life-giving, purifying, sweetening, 
strengthening effects of the climate.” 

Such is Patagonia, n land that seems destined to 
nourish a hardy race woven of many strands, among 
which the sturdy Welsh colonists of the 16th of 
October Valley, of whom the author has much to 
tell us, will not be least important To the man of 
science it is a land of striking illustrations of long 
established principles and of problems that will require 
many years of research to solve, for of the story of 
its making sinreely the first chapter a ihapter of 
w’hich Darwin wrote the opening pages—is vet 
complete J. V/. E. 


LORD KELVIN AND C.T.ASGOW 
UNIVERSITy . 

'T'HE installation of laird Kelvin as Chancellor of 
Glasgow University, which took place in the 
Bute Hall on Tuesday, is an event whiih has few, 
if, indeed, it has any, precedents in the recent annals 
of our universities. The Chancellor is the head of the 
whole university, but in practice he is rarely present 
except on ceremonial occasions, and a treat part of 
the work which he has had to do officially is done for 
him in Scotland, as it is at Oxfoid, Cambridge, 
Ixmdon, or in the newer English universities, by the 
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Vice-Chancellor. Many occasions arise, however, when 
it is of importance to the universities concerned that 
statesmen, such as the Prime Minister, who is Chan* 
cclJor of Edinburgh, Mr Chamberlain, who is Chan- 
cellor of Birmingham, Lord Rosebery, who is 
Chancellor of London, and Lord Spencer, who i* 
Chancellor of Manchester, should represent their 
universities in Parliament or elsewhere, and such men 
have usually been elected not so much on account of 
their own connection with the universities they pro- 
side over as of the eminent place they have taken in 
the State, and the weight which must on all occasions 
be attached to their considered opinions. Lord Kelvin 
has been connected with the University of Glasgow 
since his early boyhood, he has spent nis life within 
her walls, and he built up his enduring fame during 
the fifty-three years when he was professor of natural 
philosophy in the university 

Lord Kelvin’s falhcr was a north of Ireland man, 
preparing for the ministry of the Presbyterian Church. 
In his day, and until the foundation of the Queen’s 
Colleges in Ireland, Glasgow was the university to 
which many north of Ireland men resorted, and Lord 
Kelvin’s father was a distinguished student in 
Glasgow, gaining prizes in many classes more than 
ninety years since. About eighty years ago he gave 
up his studies for the ministiy and became professor 
of mathematics in the Belfast Vcademical Institution. 
Eight years later—in 1832 he was elected to the 
1 hair of mathematics in Glasgow, which he filled for 
sixteen years with eminent success. There were no 
better text-books anywhere than those which he pub- 
lished on the subjects of his chair, and the small 
number of his students who remember him can 
testify that they never met a clearer or better teacher 
of mathematics. Prof. James Thomson had a genius 
for teaching other things besides mathematics, and 
both Lord Kelvin and his elder brother, u ho was pro¬ 
fessor of engineering first in Belfast and afterwards 
in Glasgow, owed tne best of their education to their 
lather. Lord Kelvin w as only tw ent\ -two years old when 
the university had the couinge to elect him to the 
chair of natural philosophy, on the strength of his 
quite exceptional brilliancy as a student first in 
(ilasgow and aftrrwards in Cambridge. How he has 
discharged the dutie s of his chair and how wide and 
fruitful have been Ills conception of its duties ia known 
to the whole world of science 

On Tuesday, after Lord Ki Ivin had been formally 
installed as Chiniellor of the l mversity, he proceeded 
to confer the following honorary degrees of LL.D. on 
the recommendation of the Senate. 

Princess Louise (Duchess of Argyll), who was presi¬ 
dent of Queen Margaret College until the college 
wan incorporated with the university in 1893. The 
Marquess of Aiisa, who has taken a great interest in 
naval architecture, and in its practical application to 
the building of yachts and other vessels. Dr. J. T. 
Bottomley, F.R.S ; Dr James Donaldson, principal of 
the University <>t St \ndrews; Admiral Sir John 
Charles Dalrymple Hay, C. C B„ F R.S ; Dr. J. M. 
Lang, principal of the University of Aberdeen; Mr. 
G. Marconi; Mr Andrew Graham Murray, M.P.. 
Secretary for Scotland; the Hon. C. A. Parsons, 
F.R S ; and the laird Provost of Glasgow, Sir John 
Ure Primrose, Bart. 

After conferring these degrees Lord Kelvin delivered 
an .iddiess, in the course of which he spoke as 
follows - 

To be Chancellor of one of the universities of our country 
1 * indeed a distinguished honour For me to be Chancellor 
of this my beloved University of Glasgow Is more than an 
honour. 1 am a ihild of the University of Glasgow. 1 
lived tn It sixty-irven years (183a to 1899). But my vener¬ 
ation for the ancient Scottish university, then practically 
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part of my life My father born in County Down was for 
four year* (1810 to 1814) a student of the Umveiuty of 
Glasgow and in his Irish home first as professor of mathe 
Hiatus in the m wly founded Royal Belfast Academical In 
stitution his children were taught to venerate the Dm 
versify of Glasgow One of iny earliest memories of those 
old Belfast days is of 18*9 when the joyful intelligence 
came that the Senate of the University of Glasgow had 
conferred the honorary degree of Doctor of Laws on my 
father Two years later came the announcement th it the 
faculty of Glasgow College had elec ted him to the prt 
fessorship of mathematics 

In 1834 two years after my father wis piomotcd from 
Belfast to the Glasgow professorship of mathematics 1 
became a matriculated membei of the University of Glasgow 
To this day I look back to Prof William R unsay s lectures 
on Roman antiquities and readings f Juvenal and Plautus 
as more interesting than many a good stage pi ly that 1 
have seen in the theatre Happy it is for our university 
and happy for myself that his name inti a kindred sf rit 
are with us still in my old friend and colleague our senior 
professor George Ramsay Greek under Sir Dime) 
bandford and Lushington logic under Robert Buch man 
moral philosophy under William 1 lulling natural philo 
sophy and isire nomy under John Pringh Nichol ihrnistiv 
under Thouas Thomson (a very advimed teacher and in 
vestigatoi) naturil history (zoology ind geology) 1 ndei 
William Coupcr were as I nn testify tv my own ivpen 
erne all made inlirtsting ind valuable to Iht students f 
Glasgow University in the thirties and fort is of the nine 
teenth century SdnHf rd in tei 1 ng his jun r elass the 
Greek ilphabef and a few ch iraiteristic Greek words and 
the Scottish pionuneuton of Gnek gave ideas and s eni 
thing tout hi ng on philology to \cr\ a >ung students which 
remains on their minds after the heavier grammar ind 
syntax which fcllowed have vanished from their know 
ledge logic was delightfully unlike the Collegium 
Logit urn des ribed by Goethe tj the young Germ in student 
through the lips of Mephistopheles Tven th drv bones f 
predicate and syllog sen were m ide bv Prof Hu han in v r\ 
lively f< r six weeks among the students of 1 gi md rheten 
in Glasgow College sixty seven years ago and the delicious 
scholastic gibberish of Barbara (1 latent* remains with 
them an amusing recollection \ hippy and instructive 
lllustntion of the inductive 1< gic was tiken from Wells s 
‘ theory of Dew then twenty years old My predeeissor 
in the natunl philosophy chair Dr Mrikleham taught h s 
students reverenee foi the groat I renth mathematici ins 
Legendri I agrange I aplaLe His immediate successor in 
the te uhing of thi natural ph losophy elass Dr Niche I 
added 1 rtsnel and Fourier to this list of scientific nobles 
and bv hi* own inspiring enthusi ism for the great French 
sehool of mathematical physics continually manifested in 
his experimental and theoretical te iching of the wave theory 
of light and of practical astronomy He laigelv promoted 
scientific study and thorough apple 1 Hi in of srienee in the 
University of Glasgow In this hell you see side by side 
two memorial windows presented to the university to mark 
permanently its admiration of three men of genius John 
Caird John Pringle Nichol and his son John Nichol who 
lived in it and worked for it and for the world in the two 
departments of activity for which umveisities exist the 
humanities and science As far back as 1818 to 1830 
Thomas Thomson the first professor of chemistry in the 
University of Glasgow began the systematic teaching of 
practical chemistry to students and by aid of the faculty 
of Glasgow College which save the site and the money 
for the building realised a well equipped laboratory which 
preceded I believe by some yenrs Liebig s famous labor 
atorv of Giessen and was I believe the first of all the labor 
atones in the world for chemical research and the practical 
Instruction of university students in chemistry That was 
at a time when an imperfectly informed public used to 
regard the University of Glasgow as a stagnant survival 
of mediaevolism and to call its professors the Monks of the 
Molendinar 1 

The university of Adam Smith James Watt and Thomas 
Reid waa never stagnant For two centuries and a quarter 
it has been very progressive Nearly two centuries ago It 
had a laboratory of human anatomy Seventy-five years 
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ago it had the hrst chemical students laboratory Sixty 
hie years igo it hud the first professorship of engineering of 
the. British Hmpne 1 fty years ago it had the first physical 
students laboritory—a deseittd wine cellar of an old pro 
fesserul house enlarged a few years latu by the annexation 
of i deserted examination room thirty feur years ago, 
when it migrated from its four hundied years old site off 
the High Street of Glasgow to this brighter and airier hill 
top it acquired laboratories of physic logy and roology too 
sm ill and too meagrely equipped And now every univef 
sity in the world has ei desires to have laberatones of 
human inatomy of chemistry of physics cf physiology of 
7oology Within the last thirty ye irs laboratories of engineer 
mg of hot iny and of pt! lie he Ith h ive been added to some 
of the universities of the British Hmpne with highly bene 
ficent results for our country and the world All these the 
l nisirsity of Glasgow now has During the last fifty years 
our university has grown in mat rial greatness and in work 
ing power to an extent that its mist nrdent well wishers in 
the first half of the nineteenth century cfuld s arcely have 
im igined possible Two sue essive ligislitive commissions 
(1858 and 1889) have re frrmed its constitution and 
bn th net its foundntien* ind tddrd to its financial 
resiur es and admitted women to its membership with all 
the privileges of students ind griluates Splendidly liberal 
subse riptions by the pcopl f ( 1 gw ind bv a world wide 
public outside backed bv poweiful 1 1 from the National 
Ireasury enabled the university on leaving its annent site 
I 1 e liter into the grand group if buildings on Gilmorehill 
in which it has happily lived ever sin t A few years later 
the generous gift of 45 000I by the I ete M irquis of Bute 
built the hall called after his n me in which we are now 
let \t the same ti 11 the idjoimng Randolph Hail and 
st rcise were t uilt lv i n irtion if the legiLy left to the 
un versity bv the late \fr Randolph The Queen Mirgaiet 
t Uege ind gi unds w re presented to the university by 
Mrs Elder who also added largely to the endowment of the 
ng neenng prifess rship and founded the pi ofessorship of 
nival ar hitecture Other genenus donors have given an 
engineering laboratory with lecture roe ms and botanical 
buildings ind gr at an 1 mu h nee 1 d extensions in th* 
anatomcal depaitment The Cirnegie Trust and the prm- 

pal s umvers tv equipment scheme art at present provid¬ 
ing two new buildings one of these is I r extensions in the 
medical school Th other in whi h I natuiallv take the 
most personal mtere st is for the natural philosophy depart¬ 
ment in luding lecture rooms and 1 physic il laboratoiy all 
designed and at present being realised under the able 
dire tion of my succps rr in the natural ph losophv chair 
Prof Andrew Gny 

In the province f the hum imt es the working power of 
the university for instruction and leseirch his been largely 
augmented during the last fifty vears by the f undatlon of 
new prt fi ssorsh ps e nveyancmg English language and 
literature Biblical criticism el niiul surgery clinical 
meduine history ( n my opinion the incst import int of all in 
the literary department) pathology political economy In 
mathematics and in the science of dead matter professor 
ships of naval ar hitecture and gee logy lecturesh ps of elec¬ 
tricity of physics and of physic I chemistry and demon¬ 
stratorships and flirnl assistantsh ps in all departments 
have most usefully extended the r inge of study and largely 
strengthened the working corps for research and instruction 
I venture to congratulate the ntv if Glasgow on having 
for her god daughter a umvers lv so xplen 1 dlv equipped and 
so admirably provided with workus 


*NNl\hR'>iRl VIFIJSO OF THE ROIAL 
SOC1FTI 

•pHE report of the touncil of the Royal Society waa 
A presented at thi anniversary meeting held yester¬ 
day November 30 and the president Sir William 
Huggins, KCB TRS, delivered the annual 
address 

The council refers to the second general ixstmblv of 
the International Association of Academics last Whit¬ 
suntide as one of the chief events of the year \t the 
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Close of the meeting, Vienna was chosen by a 
unanimous vote as the place of meeting of the next 
general assembly A complete protocol of the pro¬ 
ceedings of the assembly has been drawn up and w ill 
be issued before the end of this year Other matters 
referred to in the report are the African geodetic arc 
the international congress of aeronautics held at St 
Petersburg in August the international laboratory of 
physiology on Monte Rosa the Royal Society ‘ Cata¬ 
logue of Scientific Pipers ” the ‘ International Cata¬ 
logue of Scientific I itcrature ” the Government grant 
for scientific investigations ind the expenses of special 
Government inquiries 

The Royal Society is frequently requested by 
various dep irtments of the Government to advise upon 
or in some cases to undertake the supervision and con¬ 
trol of ind in others the entire responsibility for 
scientific investigations of national importance but no 
provision has been made by Government to meet ex- 

nscs to which the Society has been put in acceding 
to these requests As the result of pointing out this 
uns itisfactory position H M Treasury has approved 
of in alteration in the regulations for administering 
the Government grant of 4000! for scientific purposes 
which will permit i sum to be sit aside out of the 
reserve fund of the grant for printing and office ex¬ 
penditure miurrcd in undertaking controlling 
supervising or advising upon matters which the Presi¬ 
dent and Council mav at the request of the Govern¬ 
ment undertake control supervise or idvisc upon ’ 
Thit is to say the Royil Society is graciously per 
nutted by the Treasury to use a pirt of the innual 
Government grant for scientific investigations to meet 
expense s incurri d in answering Government inquiries 

Mention is also made in the report of the radium 
restarch grant of the Goldsmiths’ Compiny the 
Treasury inquiry into the Meteorological Office ind 
the letter on scientific cducition sent by the council 
to all British universities last January lhe following 
extracts from other parts of the report of the couni 11 
are of interest - 

Sleeping Stckniss 

Hie investigation of this disease in Uganda was con 
tinued after Colonel Bruces return to Fngland by Dr 
Nabarro and Ciptain Greig of the Indian Medical Service 
A further report (No 4) bv Colonel Bruce has been pub 
lished and its general conclusions briefly stated in the last 
report of thi council—namely that the *le<p ng sickness is 
caused bv the entrance into the blood and thence into the 
cerebrospinal fluid of a species of Irvpanosomi (J 
g imbienie) and that these trypanosomes are trinsmitted 
from the sick to the healthy by a species of tsetse fly 
{Gloistna palpalis) —have been confirmed bv subsequent 
observations The efforts of the observers are now being 
directed to the attempt to discover a means of eliminating 
the trypanosomes fiom the blood and tissues of the infected 
in the early stages and before severe damage has been done 
to tho nervous centres In the meantime the Royal Society 
Committee has advised the Government to adopt such pre 
ventive measures as are found practuable for protecting a 
non infected area where the earner flv is found from the 
incursion of emigrants from the infected areas 

Antarctic Expedition and Investigation 

The Antarctic ship Discovery accompanied by the relief 
ships Morning and Terra Novi returned safely in Mnrrh 
last to Lyttelton and a Summary of Proceedings whs 
forwarded thence by Captain Scott by post to the presidents 
of the Royal and Roval Geographical Societies The 
Discovery armed hi England at the beginning of September 
when a joint letter of welcome from the president and the 
presidint of the Royal Geographical Society was dispatched 
to Captun Scott 

, The natural history specimens and notes and drawings 
have been sent to the British Museum (Natural History 
Department) to be preserved there as part of the national 
collection the trustees of the museum having agreed to 
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organise and undertake the publication of these results of 
the expedition under the editorship of the director of the 
museum 

The laborious duty of arranging for the reduction ind 
publication of the magnetic and meteorologic U observations 
made by the expedition hat been undertaken by the Royal 
Society Two special expert committees havo been 
appointed and are already deiling with these two classes 
of material 

As regards the magnetic observations the lfjdrographir 
Department of the Admiralty has undertaken the redui t On 
of about one th rd of the material and the remaining two 
thirds consisting of the slow run magnetogranis remain 
to be dealt w th The committee for m ignetism have 
irorrdingly arringed that these observ itions shall be re- 
du ed under the superintendence of Dr Chree their s*cre- 
tarv in the observatory department of the National Physical 
I alx ratory and the Royal Society has undertaken re¬ 
sponsibility for the ccst of these reductions to the extent 
of 400I bv an advance from the donation fund in the full 
h ipe that this expenditure will be refunded out of the pro 
ceeds of the sale of the Discovery 

Committees have been arranged for dealing with other 
observations The ndu lien of the meteorological observ¬ 
ations has been undertaken bv the Meteorological Council 
w th the aid < f a sum of 500! gu iranteed bv the Royal 
Geographi al Sxut) in anticipation of the sale of the 
Discovery It is hoped that the publication of these results 
will be undertaken by II M Stationery Office 
The committees ire working as far as possible in concert 
with the author ties engaged in the reduction of the obseiv 
ations of the German and Scottish Antarctic Expeditions 
which in part covered the same period 1 f time 

It is proposed that thi sp< al scientific results of the 
expedition shill be published n a uniform series of volumes 
simil 11 t the publish!d reef rds t f the Challenger Expedition 

M dit rranean F icr 

In iebniarv last a letter wn received from the Colonial 
Offire asking whether the Rev il Society would be willing 
to appoint an advisory b>ard in this country for the purpose 
of supeivising mvcsi gallons into Mediterranean fever to 
be curled out lv a ummissicn representing the Navy the 
\rmy and the ( ml Government of Malta 
The matter vvis referred to tho trnpiiul diseases com 
mittee of the so lety which had super ntended the invest! 
gati ns into mil mi and sleeping sickness and upon their 
advi < th ci un il decided to ac ede to the request of the 
Colonial Ofhce prmded that the ippeintment of invtsti 
gitors rcstid w lb the Roval Sociity ind that all expenses 
in ronneoti n vv th the investigation were borne by the 
G vernment Ihese (onditions were accepted by the 
Governnrnl with 1 modifi alion which the council acceded 
to at the partici lar request of H M 1 reasurv vi/ that 
the Royil Society should puticipate bv defraying (out of 
the trovimment Grint Reserve lund) the cost of scientifir 
equipnn nt to in nmrunt not exceeding aool I he advisory 
board was constituted as a subcommittee of the tropical 
diseases committee with Colonel Bruce F R S as chair 
man Membeis of the commission of investigation were 
nominated with the approval of this committee by the 
Navy the Arinv and the Civil Government of Malta and 
Colonel Bruce himself went out to Malta on behalf of the 
mimttee to start the inquiry which is now in active 
progress 

National Physical laboratory 
Fhe National Physical I aboratory has continued its work 
with success during the year the last of the five for which 
the original annual grant of 4000! was made by the 
Ireisury 

I his fact has been prominently before the committee at 
its various meetings In reply to an inquiry by the chair¬ 
man a letter was received from Sir E W Hamilton to the 
effect tint while there was no idea of stopping the grant 
the question before H M Treasury waa whether there should 
be an increase in its amount and suggesting that the com¬ 
mittee should formulate ‘ constructive proposals ” witt 
detailed estimates of the expenditure both capital and re 
tumng required to put the laboratory on a satisfactory 
footing Accordingly this was done and a memorandum 
on the future organisation and expdhditure of the labor 
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atory, which *u drawn up by the executive committee on 
February 19, wae tent to the Treatury by the president 
and council, who strongly supported the proposals of the 
committee 

The main recommendations of the memorandum were 
(1) that a sum of nearly 30 oool was required for capital 
expenditure and (a) that the annual grant should be raised 
in the course of four years to 10 oool , while with a view 
to supporting these proposals a request was made for an 
official inquiry into the work and organisation of the 
laboratory 

To this request the financial Secretary of the Treasury 
replied stating that the question of the increase must stand 
over until the estimates for 1905-6 were under consider¬ 
ation and suggesting that meanwhile the executive com 
raittee should consider which of the new works were of the 
most pressing importance and make application accord- 
maty 

In answer a further memorandum was prepared point 
ing out that the question at issue was whether the labor 
atory is to be allowed to remain undeveloped in its present 
condition with its 1 mited powers and opportunities or 
whether it is to be adequately developed, and ultimately 
placed on a footing similar to that of the corresponding 
institutions in other countries and asking that the First 
Lord of the treasury would receive a deputation to support 
the request already made ‘ That an inquiry might be in¬ 
stituted into the work and orginisation of the National 
Physical Laboratory with a view to laying down the lines 
that ought to be followed in its future development 

In consequence of this request a onference took place 
earlv in August it the House of Commons between the Prime 
Minister the Chancellor of the Txchequer and the President 
of the Board of Trade on the one hand and Lord Rayleigh 
Sir r II op wood the treasurer and senior se rctary of the 
Roval Society with the dnector representing the laboratory 
at which the matter was discussed 

The donations and subscriptions promised to the labor 
atory in most cases for five years have inci rased and now 
reach a total of about aooo l 

While the report is one of progress the committee of the 
laboratory feel that with adequate financial support they 
might do much more It is not vet sufficiently recognised 
how substantial is the assistance the laboratory can render 
to commerce and manufactures The grant made by the 
Government is treated by them as one m aid of science itself 
although it is applied undci the highest stientific direction 
to facilitate the applications of science to manufacture 
This distinction is un import int one which needs to be 
emph isised when it is fullv grasped the progress of the 
laboratory as an aid to nation il industry will be much 
more rapid 

In his anniversary address the president referred at 
first to the scientific careers of the thirteen fellows of 
the Society lost by death since the previous anniver¬ 
sary He then gave a sketch of the work the 
society has done ind is doing for the nation and 
showed how the generous intentions of the founder 
Charles II were never fulfilled Trom this survey 
of the historv of (he society we have taken the follow 
mg extracts with the descriptions of the scientific 
work of this year’s medallists — 

During the last few years a very large amount Increasing 
each year of work outside the realing discussion and 
printing of papers of a more or less public character has 
been thrown upon the Royal Society—so large indeed as at 
present to tax the souety a powers to the utmost A not 
inconsiderable part of this work has come from the initiation 
hy the society itself of new undertakings but mainly it has 
consisted of assistance freely given at their request to 
different department# of the (Government on question# which 
require expert knowledge and which involve no 

gmklf amountof labour on the part of the officer# and #taff 
and much fiwifacrifice of tune and energy from fellow# 
fit mp#t cate# lwW at a distance 

There « little amb t that this largely In created amount of 
public work ha# aiVn m part naturally from the greater 
Scientific activity of^the present dxy but also ana to a 
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greater extent, from the fuller recognition by the Govern¬ 
ment and the public of the need for scientific advioe and 
direction in connection with many matters of national con¬ 
cern 

It may not be inopportune therefore for me to say a few 
words on the advisory relation in which the society has 
come to stand to the Government and to review very briefly 
the great work which the society has done, and 11 doing 
for the nation 

Among academies nnd learned societies the position of 
the Royal Society is in some respects an exceptional one 
In the British dominions it holds a unique position, not only 
as the earliest chartered acientihc society but in its own 
right on account of the number of eminent men included in 
its fellowship and the cl me connection in which it stands 
though remaining i private institution with the Govern 
inent I he Royal Society is a private learned body, con¬ 
sisting of a voluntary and independent association of students 
of science united for the promotion of natural knowledge at 
their own cost 

The Royal Society while remaining a purely private in 
atitution for the promotion of natural knowledge has been 
regarded by the Government as the acknowledged national 
scientific bodv the advice of which is of the highest authority 
on ill scientific questions and the mote to be trusted on 
account of the society s financial mdepindcnce a body 
which through its intimate relations with the learned socie 
ties of the ( 1 lomes has now become the centre of British 
science The society s historical position and the scientific 
eminence of its fellows have made it naturally the body which 
(he scientific nuthoritus of foieign countries regard as re 
pri senting the science of the Fmpire and with which they 
ire anxicus to consult and to looperote from time to time 
on scientih questions of international importance 

On their part the fellows of the Royal Society remember 
mg that the promt lion of natural knowledge is the gnat 
cbjeet for which it was founded and still exists and that 
all undertakings in the home and in the State since they 
are concerned with nature can be wisely directed and carried 
on with the highest efficiency only at they are based upon a 
knowledge of nature have always recognised the funda 
mental importance of the society s work to national as well 
as to individual success ind prosperity and their own 
responsibility as the depositories of such knowledge They 
have always been willing even at gr at peisonal cost 
ungrudgingly to afford any assistance in their power to 
the Government on all questions referred to them which 
depend upon technical knowledge or which require the cm 
ployment of scientific methods In particular the society 
has naturally always been nger to help forward and even 
to initiate such nation il undertakings as voyages of 
c bservation or of discovery of any kind or for the investi¬ 
gation of the incdence of disease which have for their ex¬ 
press object the inrrease of natural knowledge 

At the same time as the society is dependent upon the 
voluntary help of its fellows whose time is fully occupied 
with their own work the society may reasonably expect the 
Government not to ask for assistance on any matters of 
mere administration that could be otherw se efficiently pro 
vided for I he hope may be expressed that in the near 
future with increased official provision in connection with 
the recognition of science the position of the society to the 
Government may not extend beyond that of a purely 
advisory body so that the heavy responsibilities now resting 
upon it in respect of the carrying out of many public under 
takings on which its advice has been askef may no longer 
press unduly as they certainly do at present upon the time 
and energy of the officers and members of committees The 
society regards this outside work important as it is at 
extraneous and therefore as subordinate and would not be 
justified in permitting such work to interfere with the strict 
prosecution of pure natural science as the primary purpose 
of the society’s existence upon which mdettl the society's 
importance as an advisory body ultimately depends 

The society has accepted heavy responsibilities at the in 
stance of the Government in respect of the control of ecien 
tific observations and research in our vast Indian Empire. 
In 1899 the Ipdia Office inquired whether the Royal 
Society would be witling to meet the wishes of the Indian 
Government by exercising a general control over the sclen 
tific researches which it might be thought desirable to 
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institute m that country A standing committee was ap 
pointed in consequence by the council for the purpose of 
giving advice on matters connected with scientific inquiry, 
probably mainly bit logical in India which should be sup 
plementary to the standing observatories committee which 
was already established at the request of the Government as 
an advisory body on astronomical solar magnetic and 
meteorological observations in that part of the Lmpire 
An investigation onerous indeed but of the highest 
scientific interest and of very great practical importance 
has been carried on by a senes of committees successively 
appointed at the request of the Government for the consider 
ation of some of the strangely mysterious and deadly diseases 
of tropical countrifs In 1K9O a committee was ippointed 
at the request of the Colonial Secretary to investigate the 
subject of the tsetse fly disease in South Africa Two years 
later Mr Chamberlain Secretary cf State for the Colonies 
requested the society tr appoint 1 committee to make a 
thorough investigation int the origin the transmission 
and the possible preventives and remedies of tropical 
diseases and especially of the malarial and blackwater 
fevers prevalent in \fnc 1 promising assistance both on the 
part of the Colonial Ollice ind of the Colonies concerned 
A committee was appcinted and under its auspices skilled 
investigators were sent out to Africa and to India In the 
case of the third committee the society itself took the lmti 
ative An outbreak in Uganda of the disease appalling in 
its inexorable deadlines* known as sleeping sickness ' 
having been brought to the knowbdg of the society a 
deputation wait* 1 upon Lord I tnsdowne it the I oreign 
Ollice asking him to consider f ivoui ibly the dispatch of a 
sm ill commission to l ginda to investigate the disease He 
gave his pproval and a tonmssion cf thr e experts ap 
pointed on the rrcommendatitn of Ihc mm llee was sent 
out to Uganda (tool being voted out of the Government 
grant towards the expenses of the commission 

The investigations in tropical diseises promoted and 
directed by these cc nimttees hive 1 irgelv imreised our 
knowledge of the true nature of these diseases and what is of 
the highest pi ctical 11 port incc they h iv shown that their 
propagation depends upon 1 inditions which it IS in the 
power of man si fir to modify or guard against as to 
afford a reasonable expectation that it may be possible for 
Luropcins to live ind carry on their work in parts of the 
earth where hitherto the sa< rifice of he ilth and cv< n of life 
has been fearfully great A general summary of the work 
already d lie on inal ir 1 especially in rigard to tv pro 

vention and also on the nature of blackwater fever has 

been publ shed in a Pirl ainmtirv paper which records 
Mr Ch imbcrlain s acknowledgment t> the Koval Society 
for its oeperat on in the work undertaken by the Colonial 
Offici 1 he ri jx rts on sleeping sickness up to th s time 

form four whole nunil ers of the Procee lings giving evi 

dence in support of the view that this deadly disease is 
caused by the entrance into the blood and thence into the 
cerebro spinil fluid cf a species of Trypanosoma ind that 
these organisms are transmitted from the wck to the healthy 
by a kind of tsetse fly and by it alone sin ping sickness is 
in short a human tsetse fly disease 

In 1897 the council was requested to assist the Board of 
lrade in di awing up schedules for the establishment of the 
relations between the metric and the imperial units of 
weights tnd measures A committee was appointed which 
after devoting much time and attention to the matter drew 
up schedules which w re accepted by the Hoard of Trade 
and incorporated m the Orders of Council 
Soon after the reports were received of the appalling vol 
came eruptions and the loss of life which took place in the 
West Indies in 190a the council received a letter from Mr 
Chamberlain to ask if the society would be willing to under 
take an investigation of the phenomena connected with the 
eruptions The council considering that such an invasti 
gation fell well within the scope of the objects of the society 
organised a small commission of two experts who left 
England for the acene of the eruption eleven days only after 
the receipt of Mr Chamberlain s letter the expenses being 
met by a grant of 3001 from the Government Grant Com¬ 
mitted Six week* were spent in the islands including 
Martinique by the commission which was successful in 
securing results of great scientific interest A preliminary 
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report was published at the time and a full report has sines 
appeared in the Transactions 

Time forbids me to do more than mention the successive 
expeditions sent out by the society conjointly with the Royal 
Astronomical Society for the observation of total solar 
eclipses and the onerous work thrown upon the society for 
several years in connection with the National Antarctic Ex¬ 
pedition undertaken jointly with the Royal Geographical 
Society which has this year returned home crowned with 
success but the so ety s labours are not at an end, for the 
prolonged and responsible task ef thi discussion and pub- 
liratirn of the scientifli results of the expedition is still before 
them 

It the Royal Society is entrusted the responsible task of 
administrating the annual Government grant of 4000I for 
the purpose of s lentihe reseaith and a grant of 1000J In 
aid of the publical rn of scientific pipers 

In addition to these permanent responsibilities which are 
always with the s uty its advice and aid ore sought from 
time to time both by the Government and by scientific institu¬ 
tions at home and ilroad in favour of independent object* 
of a mere or less temporary character of which as ex¬ 
amples may be t iken the recent iction of the society for 
the purpose of obtaining Government ud for tho continu- 
ition through 1 gypt of the African arc of meridian and 
for the interim! 11 of the Govcrnmint to assist in securing 
the fulfiln ent cf the part under!al cn by Great Britain in 
the International Astrographic Catalogue and Chart 

Upon the present fellows fills the glorious inheritance of 
unbounded free labour ungrudgingly given during two 
mturies and i half for the public seiyice as well as of tho 
strenuous prise ution at the satin time of the primary object 
of the so lely as set forth in the words of the < harter 

the promotion of Natural Knowledge The su cessivo 
general < ns of fellows have unsparingly contributed of their 
time to the ntr du tion and pre me IK n whenevei the oppor¬ 
tunity was afforded them of scientific knowledge and 
methods into the management of public concerns by depart- 
ments of the < ovirnment The financial independence of 
the Royal Soc ety neither receiving nor wishing to iccept. 
State aid f r ts f wn private purposes has en ibled the 
s nitty to give idvice and assistance which both w th the 
Government md with Parliament have the weight and 
fnality cf a wholli disinterested opinion I m ly quete here 
the words of a ricent letter from H M Treasury — Their 
Lordships have dc med themselves in the past very fortunate 
in being all to rely in dealing with scientific questions, 
upon th» ud f the Royal Society whi h commands not only 
the confident e of the scientific wcrld but also of Parlia¬ 
ment ’ 

In the past ill R yal So letv his Ifin not infrequently 
greatly himpend n giving its advice by the knowledge 
that the funds ils lulclv needed for the carrying out of the 
matters in quest on in accordance with our present scientific 
knowledge woul 1 n t be forthcoming 1 he ugh I am now 
speaking on y wn responsibility I am sure that the 
society is with 11 e if I say that the expenditure by the 
1 overnment on sc entifi research ind scientific institutions, 
on which its commercial and industrial prosperity so largely 
depend is wholly inadequate in view of the present state of 
international (ompetition I throw no blame on the In¬ 
dividual menbers of the present or former Governments, 
they are necessarilv the representatives of public opinion, 
and cannot go beyond it lhe cause is deeper it Ilea In 
the absence in the leaders of publie opinion and indeed 
throughout the more influential classes of souety of a 
sufficiently intelligent appreciation of the supreme import¬ 
ance of scientific knowlolge and scientific methods in all 
industrial enterprises and indeed in all national under¬ 
takings The evidence of this grave Btate of the public 
mind is strikingly shown by the very small response that 
follows any appeal that is made for scientific objects in this 
country in contrast with the large donations and liberal 
endowments from private benefaction for scientific purpose* 
and scientific institutions which are always at once forth¬ 
coming in the United States In my opinion the s ci e ntifi c 
deadness of the nation is mainly due to the too exclusively 
mediaeval and classical methods of our higher public schools, 
and can only be slowly removed bv making in future the 
teaching of science not from textbooks for passing an 
examination but as far as mav be possible from the study 
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of the phenomena of nature by direct observation and ex¬ 
periment, an integial and essential part of ill education in 
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to the award of the medals 


Copley Midul 

The Copley Medal is awarded to kn William Creokes 
IRS for his experimental researches in chemistry and 
physics extending over more than fifty years Her since 
hit discovery of the element thallium in the early deys of 
spectrum analysis he has been in the front r ink as regards 
the refined application of that weapon of research in 
chemical investigation I ater the discrepancies which h< 
found In an attempt to improve weighings by conducting 
the operation in high vacua, were tracked out by him to a 
repulsion arising from radiation which was ultimately 
ascribed by theory to the action of the residual gas This 
phenomenon illustrated by the radiometer opened up a new 
and fascinating chapter in the dyn mural theory of rarefied 
gases which the genius of Maxwell O Reynolds and 
others, has left still incomplete The improvements in 
vacua embodied in the Crookes tube led him to a detailed 
and brilliant experimental analysis of the phenomena of the 
electric dischirge across exhausted spues in this barked 
by the authority of Stokes he adduced long ago powerful 
cumulative evidence that the now familiar kathode riys 
previously described by C 1 Virlcy must consist of pro 
jected streams of some kind of m iterial substance His 
simple but minutely careful experiments on the progress of 
the ultimate falling off in the viscosity of rarefied gases 
from the predic t» d 1 onst int v iluc of Maxwell at very high 
exhaustions gave in Stokes s hands in exact account of 
the trend of this theorem ally interesting phenomenon which 
had already been approached in the investigations of Kundt 
and Warburg using Maxwell's original method of vibrating 
discs 

These examples not to mention lecent work with radium 
convey an idea of the acute observation experimental skill 
and persistent effort whuh have enabled Sir William 
Crookes to enrich physical scienie in many departments 

humford Mt lal 

Jhe Rumford Medal is awarded to Prof Trnest Ruther 
ford IRS on account of his researches on the properties 
of radio active matter in particul ir for his capital discovery 
of the active gaseous emanations emitted by such matter, 
and his detailed investigation of their transform ltions The 
idea of radiations producing ionisation of the tvpe originally 
discovered by Rontgen and thi iden of elect! ified particles 
like the k ithode rays of vacuum lubts projected from radio 
active bodies had gradually become familiar through the 
work of a succession of recent investigators when Ruther 
ford’s announcement of a very active substance diffusing 
like a gas with a definite atomic mass emitted by compound 
of thorium opened up ytt another ivenue of reseaich with 
reference to these remarkable bodies The precise interpre 
tation of the new phenomena so promptly perceived by 
Rutherford was quickly verified for radium and other sub¬ 
stances by various observers and is now universally ac 
cepted The modes of degradation and the enormous con 
comitant radio-activity of these emanations hove been in 
vestigated mainly by Rutherford himself with results 
embodied in his treatise on radio-activity and his recent 
Bakerlan lecture on the same subject ft perhaps still 
remains a task for the future to verify or revise the details 
of these remarkable transformations of material substances 
resulting apparently in the appearance of chemical elements 
not before present, but, hovbefer that may issue hy the de 
tection and description of radio-active emanations and their 
transformations Prof Rutherford has added an unexpected 
domain of transcendent theoretical interest to physical 

science 

Royal Medal 

A Royal Medal le awarded to Prof W Burnside F R S 
on the ground of the number, originality, and importance of 
his contributions to mathematical science The section of 
our " Catalogue of Scientific Papers ” for the period 1883- 
1900 enumerates fifty-three papers by Prof Burnside the 
first dated 1885 and the " International Catalogue of Scien¬ 
tific Literature ” thirteen more His mathematical work 
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has consisted largely of pipers on the theory of groups, to 
which he has m tde most valuable additions In 1807 be 
published a volume On the Iheory of Groups of Finite 
Order which is 1 st mdard authoiity on that subject lwo 
recent papers on tin same theory published in 1903 may be 
specially mentioned In one of these he succeeded in estab¬ 
lishing by direct methods distinguished bv grr t conciseness 
of treatment the important subsidiary theory of group- 
c haractenstics whuh had been originally arnved it by 
vtry mdirevt and lengthy processes In the other he proved 
quite shortly the important result that all groups of which 
the order is the product of poweis of two primes are soluble 

Besides the treatise ind papers relating to group theory, 
Prof Burnside has pulhshed work on various branches of 
pure and applied in ithc matics His work on automorphic 
functions dealt with an important and difficult special case 
which was not included in the theory of these functions as 
jireviously woiked out The paper on Green’s function for 
1 system of non intersecting spheres was perhaps the first 
vvoik by any writer in which the notions of automorphic 
functions mil of the theory of groups were applied to a 
physical problem He has ilso made important contribu¬ 
tions to the theory of functions non Euclidean geometry, 
ind the theory of waves on liquids His wqik is distin¬ 
guished by great acuteness and power as well as by unusual 
elegance and most admircble hrevitv 

1 o\al Wc.fi/ 

Ihc other Roval Medal is awaided t > (olonel David 
Biuce FRS who since 1S84 has Inn engaged in 
prosecuting to 1 successful issue rese irehes into the causation 
cf a number of important diseises affc ting man and 
iniinals When he went to Malta in 18*44 the exict nature 
f the widely prevalent Milta Ro k or Medilcr 
rmenn fever was entirely unknown Uter some years’ 
work at the etiolegy of this disease he discovered in 1887 
the organon causing it and succceded in cultivating the 
Micrococcus melttensu rutside the body This disrrvery 
has been e infirmed by many othu work.is ind is cne of 
great impoit inee from all prints of view md perh ips more 
especially is th inks to it Malta fever e 111 now be sc par ited 
fre m other disc ises g tvplieid temitl 11 ind milerinus 
fevers with which d had hitherl been f unded 

Dunng the next few tears he was eng iged in reseaiches 
of value c n cholera md on methods of miniumsiticn against 
this diseise He also c errud out nun vv ik in the leuco 
eytes in the blood jmblislied 111 the ProiCt eiiuge of the Royal 
SiMietv 1804 

In 1804 he was 1 equested lv the Govern r of N it d to 
investigate the supposed distinct diseises of n igana " 
md the tsetse flv disease In the shoit time f two months 
he made the most important discovery th it Ih se two dis¬ 
eases were ene and tie same mil dependent open the 
presence of a proto/om organism in the blood kn wn is a 
trypanosome Some six months liter Hruee w is 111 lbled to 
return to /ulutand end remained there two ye irs studying 
the disease ind making the discoverv that the tsetse fly 
attid as the e liner of the organism which e lused it He 
w is thus the first to show that an insect might rairy a 
protoroan parasite that was pathogenic 1 his elservition 
was in idt in 180, 

Bruce not onlv <l< le rmined the n eture and ourse of 

nagon 1 1 ut in iildilion he studied the disease in a large 

number j( domestic animals and also cl served the malady 
m a latent form in the wild animals of Si uth Afne 1 Sub¬ 
sequent observers hive f und but littl to idd to Brute’s 
work on this subject 

In iqoo Bruce was ordered to join a commission investi¬ 
gating the outbreak of dvsenluy in the Army in t >outh 
Africa and a great pirt of the laboratory work performed 
bv this commission was carried out by him 

In 1003 Colonel Bruce went at the lequext of the Roval 
Society to Uganda 10 investigate further the nature of 
sleeping sickness It w is vert largely if not entirely, 
owing to him that the work of the Royal Society's com¬ 
mission was brought to a successful i»9ue At the time 
when he arrived 1 trypanosome had been observed by 
Castellani in a small number of cases of this disease thanks 
to Bnioe’s energv and scientific insight these observations 
were rapidlv extended and the most romlusive evidence 
obtained that in all cases of the disease the trypanosome 
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wai present Ha showed further that a certain taetae fly 
the Glotstna palpalu acted aa the carrier of the trypano¬ 
some, and obtained evidence showing that the distribution 
of the disease and of the fly were strikingly similar 
Bruce has therefore been instrumental in discovering and 
establishing the exact nature and cause of three widespread 
diseases of man and of animals and in two of these nagana 
and Malta fever he discovered the causal organism In 
the third, sleeping sickness he was not the first to see the 
organism but he was quick to grasp and work out the dis 
covery, and he made the interesting discovery of the carrier 
of the pathogenic organism and thus discovered the mode 
of infection and of spread of the malady matters of the 
highest Importance as regards all measures directed to arrest 
the spreading of the disease 
All this research work has bcLn done whilst serving in 
the Royal Army Medical Corps and engaged in the routine 
work of the Service 

Davy Medal 

Ihe Davy Medal is awarded to Prof W H Perkin jun 
F Rb for his masterly and fruitful researches m the domain 
of synthetic organic cnemistrv on which he has been con 
tmuousjy engaged during the past twenty five years 

Dr Perkin s name is identified with the great advances 
which have been m ide during the past quarter of a century 
in our knowledge of the ring or cyclic compounds of carbon 
Thus in the year 1880 the cyclic carbon compounds known 
to chemists were chiefly restricted to the unsalurntrd group 
ings of six carbon atoms met with m benzene and its den 
vatives whilst the number of compounds in which saturated 
carbon rings had been lecogmsed was very limited and it 
was indeed considered very doubtful whether compounds 
containing carbon rings with more or less than six atoms 
of carbon were capable of existence 

The starting point for Dr Perkin s researches in this 
field of inquiry was his investigation of the behaviour of the 
di halogen derivatives of various organic radicals with the 
sodium compounds of malonic oieto acetic and benzovl- 
acetu esters which led to the svnthesiS of the cyclic poly 
methylene compounds up to those of hexainelhylene whilst 
heptamethylem derivatives were obtained by an adaptation 
of the well known reduction of ketomc bodies leading to 
pinarones The reactions thus introduced by Perkin are 
now classical hiving proved themselves of the highest 
Importance for synthetical purposes ind hiving been in 
strumentil in stimulating the further investigation of the 
cyclic rompiunds cf larbon 

Dr Perkin also extended the same methods to the syn 
thetical formation of carbon rings of the aromatic series 
obtaining by means of ingeniously designed reactions deri 
vatives of hydrindonaphthene and tetrahydronaphthalene 
But whilst the above achievements depend mainly on 
happily conceived and brilliantly executed extensions of the 
milonir and aceto iretic ester syntheses Perkin has by a 
remarkable development of the Franktand and Duppa re 
action for the synthesis of hydroxyadds been successful in 
building up the important cimphoronic add in such a man 
ner a* to plaie its constitution beyond doubt (1897) 

Dr Perkin his further devotid much attention to the 1m 
portent subject of the constitution of camphor towards the 
elucidation of which he has contributed valuable expen 
mental evidence embodied in a most important and elaborate 
paper containing the results of many years’ work in con¬ 
junction with numerous pupils entitled 1 Sulpbocamphvllc 
Acid and Isnlnuronolic Acid with Remarks on the Con¬ 
stitution of Camphor and Some of its Derivatives ” (1898) 
Beanng on the same subject are later communications on 
camphoric acid and lsocamphoronic acid 
About the year 1900 Perkin m prosecuting hit researches 
on the constitution of camphor compounds succeeded In 
devising synthetical methods for the production of what he 
has termed bridged rings " of which a simple example Is 
furnished by the hydrocarbon dicyclopentane 


yCH—CH g 
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The universal admiration of organic chemists has been 
caBsdJorth by these investigations they reveal indeed, a 
wonderalUfchplFltv for devising reactions which cor 
carboajgHfts to ttfl into-the desired groupings 


Of other publications displaying not only extraordinary 
experimental skill but close reasoning mid the power of 
interpreting results, mention may be made of Dr Perkin e 
memorable researches on the constitution of dehyctacetic 
icid berberine brasilm and hamatoxylin respectively 
During the present year (1904) Dr Perkin has made 
perhaps the most remarkable addition to the long list of 
his achievements by successfully synthesising terpin, inactive 
terpineol and dipentene substances which had previously 
engaged the attention of some of the greatest masters of 
organic chemistry 

In conclusion it may be stated that Prof Perkin is not 
only the author of the above and numerous other important 
researches which are outside the scope of this brief sum¬ 
mary but that he has also created a school of research In 
organic chemistry which stands in the very highest rank 


Darwm Medal 

Ihe Darwin Medal is awarded to Mr William Bateson, 
F R S for his researches on heredity and variation 

Mr Bateson began his scientific career as a morphologist 
and distinguished himself by researches on the structure 
and development of Balanoglossus which have bad a far- 
reaching influence on morphological science, and which 
established to the satisfaction of most anatomists the affinity 
of the hnteropneuata to the Chordate phylum Dissatisfied 
however with the methods of morphological research as a 
mean* of advancing the study of evolution he set himself 
resolutely to the task of finding a new method ot attacking 
the species problem Recognising the fact that variation 
was the basis upon which the theory of evolution rested he 
turned his attention to the study of that subject and entered 
upon a series of researches which culminated in the publica 
lion in 1894 of his well known work entitled Materials 
for the Study of Variation Ac This book broke new 
ground Not only wis it the first system itir work which 
hid been published on variation and with the exception of 
Darwin s Variaticn of Animals and Plants under Domesti 
cation ’ the only extensive work dealing with it but it was 
the first serious attunpt to establish the importance of the 
pnnuple of discontinuity in vimtion in its fundamental 
bearing upon the prcllem of evolution a principle which he 
constantly and successfully urged when the weight of 
authorilv was against it In this work he collected and 
system itised a great number of examples of discontinuous 
variation ind by h s bio id and masterly handling of them 
he p ived the way for those remarkable advances in the study 
of heredity which have taken pla e in the last few years and 
to wh ch he h is hut self so 1 irgelv contributed He was the 
first in this country 11 recogn se the importance of the work 
of Mendel which published in 1864 and for a long time 
i nmpletely overlooked by mturilists contained a clue 
to the labyrinth of facts which had resulted from the 
111 curs cf his predec c ss >rs He has brought these 
results prominently forward in F ngland in his 1m 
pnrtant reports to the I volution Committee of (he Royal 
Society and in papers before the Royal and other societies 
and also befoie horti ulturists and breeders of animals He 
has gathered ibout him a distinguished body of workers 
and has devoted himself with great energy and with all 
his available resources to following out lines of work similar 
to those of Mendel The result has been the supporting of 
Mendel s conclusions and the bringing to light of a much 
wider range of facts m general harmony with them It is 
not too much to say th it Mr Bateson hat developed a school 
of research to which many biologists are now looking as 
the source from whirh the next great advance in our know¬ 
ledge of organic evolution will come 


Sylveiter Medal 

Ihe Sylvester Medal is awarded to Georg Cantor pro 
lessor in the University of Halle on account of his rv- 
searches in pure mathematics His work shows originality 
of the highest order and is of the most far-reaching im¬ 
portance He hat not only created a new field of mathe¬ 
matical investigation but his ideas in their application to 
analysis and in some measure to geometry, furnish a 
weapon of the utmost power and precision for dealing with 
the foundations of mathematics and for formulating the 
necessary limitation to which many results of mathematics 
are subject 
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In 1870 he succeeded in solving a question which was 
then attracting much attention—the question of the unique¬ 
ness of the representation of a function by Fourier s senes 
The extension of the result to cases in which the convergence 
of the series fails at an infinite number of suitably dis¬ 
tributed points led him to construct a theory of irrational 
numbers which has since become classical From the tame 
starting point he developed in a senes of masterly memoirs 
an entirely new branch of mathematics—the theory of sets 
of points 

Having established the fundamental distinction between 
those aggregates which can be counted and those which 
cannot Cantor showed that the aggregates of all rational 
numbers and of all algebraic numbers belong to the former 
class, and that the arithmetic continuum belongs to the 
latter class and further that the continuum of any number 
of dimensions nn be represented point for point by the 
linear continuum Proceeding with these researches he in 
troduced and developed his theory of transfimte ordinal 
and caidinol numbers thus creating an arithmetic of the 
infinite His later abstract theory of the order types of 
aggregates in connection with wht h he has given a purely 
ordinal theory of the arithmetic continuum has opened up 
a field of research of the greatest interest pnd importance 
Hughes Medal 

The Hughes Medal is swarded to Sir Joseph Wilson 
Swan F R S for his invention of the incandescent electric 
lamp and his other inventions and improvements in the 
practical appluations of electricity Not as directly in 
eluded in the award his inventions in dre plate photography 
which have so much increased our powers of experiments! 
investigation 

NOTES 

Thf council of the Royal Society of Edinburgh at its 
recent meeting decided to award Sir James Dewar F R S 
the Gunning Victoria Jubilee prize for 1000-4 for his re 
searches on the liquefaction of gases extending over the 
last quarter of a century and on tho chemical and physical 
properties of substances at low temperatures 

Till T ones reports that a telegram by wireless telegraphy 
has been transmitted bv Mr Marconi from tlic Marconi 
Company s station at Poldhu Cornwall to a station belong 
ing to the Italian Government at Ancona Italy The 
distance between Poldhu and Ancona about 1000 mile-, is 
almost entirely overland and in order to reach their dcstin 
ation the ether waves had to pass o\ 1 r nearly the whole 
of France and a considerable part of Italy including some 
of the highest mountains of the Alps 

Thb will of the late Dr Frank McCIean F R S in 
eludes the following bequests —5000! to the University of 
Cambridge to be expended in improving the instrumental 
equipment of the Newall Observatory 5000I to the Uni 
versity of Birmingham (in addition to his previous sub 
scrlption) to be applied in the department of physical science 
aoool to the Royal Society soool to the Royal Institution 
30001 to the Royal Astronomical Society and to the Uni 
versity of Cambridge for presentation to the FiUwilllam 
Museum all the testator s illuminated or other manuscripts 
and early printed books and all objects of mediaeval or 
early art which the director of the museum may select as 
being of permanent interest to the museum 

In a recent letter to the Times Prof T Clifford Allbutt 
directs attention to the paramount importance of consider¬ 
ing the question of diet in all schemes of physical education 
It Is Important that there should be no hasty legislation in 
this matter, especially in view of the important researches 
which are now approaching completion Prof Allbutt gives 
in his letter a brief account of the results at which Prof 
Atwater of Middletown Connecticut and Prof Chittenden 
of Yale University have arrived Profc Atwater has 
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measured accurately upon healthy persona in uniform 
circumstances the intake of food and the output of Waste 
and work and has endeivoured to detirmme the modes and 
rates of conversion of foods into bodily and mental energy 
Much of this expenditure of energy is upon an ixiess of food 
taken beyond the needs of the individual Surh excess (or 
not more than 4 per cent of it) does not escape mechanically 
and cheaply from the body but is absorbed distributed 
and excreted to this process no little energy is diverted 
In this useless effort energy is chiefly wasted by the nitro 
genous foods Excessive starches and sugars are burned 
off in the lungs almost irectly and at far less cost Prof 
Atwater teaches that the ordinary man eats too much ind 
in so doing wastes energy which he might have used to 
profit Prof Chittenden comes to a like coni lusion bv some 
what different methods He will publish shortly tables to 
show how on a closer adjustment of kinds and quantities 
of food to the useful work required not only is this much 
work still sustained but by release of energy ordinarilv 
disxipitcd in the demolition of food excess the sum of work 
put out is prodigiously increased in some cases even by so 
much as fo per cent or 70 per cent It is clear enough 
already that one if the chief factors of physical well being 
is to know what to e it and wl 1 quantity of it results in the 
production of the niximum of useful entrgy Until this 
is known w th 111 r ixactitude thin is common t» d iv 
systems of phvs c il education Must be tentative and un 
perfectly conteivid 

PRor S Nswcjmb has been elected corresponding 
member of the fieri n Academy of Sticnccs 

Paor Feiir conti ihutes to 1 Ensetgnetmnt malhtmaUquc 
for November 15 1 1 st of tho pnncip il exh bits of models 
and books at the mathematical congress last August Among 
the publishing firms exhibiting looks Geimany was repre 
sented by six Austria by two I r ini e bv four Italy bv five 
Switzerland Belgium end Denmark each by one This is 
exclusive of books exhibited by societies and individu ils 
under which rctegon wc find the solitary British exhibit by 
the Roval Irish \ndemy Among the exhibitors of models 
our country was 1 presented by Prof Greenhill 

Tits Belgian Government has decided upon the construe 
tion of a turbine steamer for its Channel fleet Gradually 
the 19 knot steamers on this International service will be 
replaced by new turl ine boats with a speed of ay knots so 
that eventually even the slowest mail boats under the 
Belgian flag will have a speed of aij knots or 34 miles 
an hour 1 he steamer which will inaugurate this departure 
in the progress of the service is at the present moment on 
the stocks at Hoboken near Antwerp and it will shoitly 
bo launched Until quite recently all steamships in the 
Channel and Irish Sea services were of the piddle wheel 
type a class admirably adapted for these compaiatively 
short journeys Drawing little water they were ablp to 
enter any of the shallow harbour* and at the same t me 
were capable of developing a speed alt gether out of pro 
portion to their draught Since the introduction of turbirn s 
the diminution of the diameter of the propeller and of the 
weight of the engines has been rendered possible so that 
what was until lately considered a mechani <d impossibility 
namely to construct c steamer drawing only ol feet and 
developing 13 000 indicated horse power may now be taken 
as a problem solved The new Dover Ostend nrtul boat 
will be a triple screw s earner driven by Parsons marine 
steam turbines There will be thred tuVbine*—*a hij^i 
pressure one in the centre receiving the sttfjpn d^rept from 
the boilers and a low pressure one on each pie, by 
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the gxhaust from the central engine The Marconi system 
of wifeless telegraphy will bo installed and remain at the 
service of the travelling public as on all the Belgian mail 
steamers 

Ihb articles in the fourth part of vol xx\n tf Gegen 
bnur s M< rphologuchu Jahrbuch are two in number the 
one by Dr Bose < n variations in certain muscles of the 
human thorax and the other by Mr A tiierse on the 
brain and i eph iln m rves of the s nail deep sea teleostcan 
fish (yclolh tie acclidens lhc 1 tter is lemarkable for 
possessing a median cephal sympathetic nerve cord 
apparently unkmwn in any other vertebrate 

At cokdini to the repart of the mnual meeting held In 
Miy last the Boston Society f Natural History (USA) 
is devoting attention to the display in its mustum of the 
fauna of \i w I ngland New l ngland paleontology is to 
be shown in the eastern end of the building between the 
lot ns devottd to the paleontology of the rest of the world 
wh le the rein lining available spate w II be devoted to the 
recent 1 irds and mamma s In the galleries will be 
arrang'd the lowei vertebrates and the invertebrates 
AnoidingU thi local fauna whnh is to be the leidmg 
featun t f th museum will ottupy the most prominent and 
centi d j sunn from whith tht various portions of the 
gincral it Ih ti n will diverge This is as it should be and 
when c nplcti tht museum promises to be a model for 
other local institutions of a am ll ir nature 

I US first part of vol lxxvm 11 the teitschnft fur wnten 
schiflltche / il i,if is divoted to the fourth and apparently 
concluding sutun of Dr E Rohdes valuable and ex 
haustive account of the structure of the organic cell and 
to an article by Mr D Deincka on the constitution of the 
swim bl idder of fishes In the second of these irtitlts the 
anther supports the view that the mam fun lion of the 
swiu bladder is hydrostatic f vh in whith this organ has 
been pierted and the while tr part of its contained gas 
wifhdriwn or replaced by water completely lose their 
balame in some cases falling on one side in others stand 
ing ncirly perpendicular in the witcr with tht head dewn 
wards and in othirs again floating belly upn rds 
Whither however the swim Madder has a double function 
and acts hlso as a respuatory organ is in the nuthcr s 
opinion extremely doubtful 

I\ the September issue of the Proce dirties of the Phil a 
dilphia Academy Miss A M Fitlde records three instances 
of ui ious tra ts displayed by ants kept under observation 
in the laboratory »t Woods I loll Mass In the first case 
the ations rtcorded suggest something akin to hypnotism 
whil from the third there seems a possibility that these 
inset ts may be able to remember and ret igmse individuals 
of their own kind after « separation of several years The 
reactions of ants to vibrations form the subject of a second 
article by the same author in cenjin ton with Mr G H 
Parker In this it is urged that it is misleading to ascribe 
or to deny hearing to these insects They are very sensitive 
to the vibrations of solids but not to those of air and their 
reactions to these might as well be descriled as due to 
touch as to hearing 

1 mb appearance of a bark disease among the Para rubber 
trees in certain districts in Ceylon during 1903 created some 
alarm among rubber planters but prompt measures for its 
treatment were carried out under the advice of the Govern 
ment mycologiat Mr J B Carruthers the officer In 
question gives an account of its occurrence in his report 
which forms No 16 of vol 11 of the Circular! and Agrt 
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cultural Journal of the Royal Botanic Gardens Ceylon, Mid 
states that the disease was due to a canker fungus, further 
details with regard to structure and treatment will form the 
subject of a separate circular 

Thb Journal of Botany (November) contains the first part 
of a detailed description of the plants collected in Patagonia 
by Mr Hesketh Prichard of which 1 preliminary list woe 
given in his book Through the Heart of Patagonia " 
The identification has been undertaken by Dr Rtndle who 
prefaces the list of plants with u short account of the region 
in whi h the collections were made and the typical elements 
which are represented I he new species belong chiefly to 
characteristic temperite South American genera To tht 
same numbei Mr A B Jackson contributes some notes on 
Leicesteish re pi nts which summarise observations made 
since the yeir 1M6 when the I lira of I eiiestershire ’ 
wts published 

Dr W I ds NoKTlt at a me ting of the Pathological 
Society of Lond n on Novemler 15 described what he 
beheies to be the pirasites of s 11 ill pox and vaccinia In 
the lynph f the eruptive spots an both these diseases he 
has detc ted lodes measuring about 1/3500 inch in 
diameter amuloid and containing refrnctile granules, 
these he icgards is imcrboid proto/ a lhcy ire extremely 
delicate breaking up and disappearing on all but the 
gentlest manipulation and on aUt-njIs to stun 01 preserve 
Xhiy seen ta be very similar to the bodies des ribed by 
hunck s lie j irs ago under the nine of Sporidium 
vac 1 in ll 

In in irtiele on try panose me diseases (Brit Mi d Joum . 
November „<) Prof Robert Koch advances arguments in 
favour of the v ew that the tijpanosomes of mammals at 
present known belong to ibcuf three species viz the rat 
trypanosome and the T 1 heil r 1 of South African cattle, 
both of whnh arc d st nguish d morphologically and by un¬ 
changing virulence ind inorulit lit) from the other trypano 
somes te these of niguni surra mil dt cideras and 
sleeping sickness ill <f which show lonsideralle variation 
in morph logs urul nee and incxutabil t> and ire there 
fore regarded by Piof Koch is leing jnbably varieties of 
one type 

Ihk new number of the Afittiilioigui aits l n druUchtn 
Scliutvgeh til 1 ni mis papers n the lorth western 
biundary region of Togoland bv Count 7ech ind on the 
results of an expleritii n of the he ilthj plate iu regie n of the 
Kamemn north of the Mnnenguba mount 11ns by Dr Hans 
/temxn The information in the former paper and the 
map accompanying it are of particular interest on iccount 
of the immediate proximity of the d strict to British 
territory 

Tits July number of the Bulletin of the Italian Geo¬ 
graphical Society contains the concluding portion of Prof 
Brocherel s report c n the expedition tc Central Asia in 
1900 Signor ( arlo Rossetti writes rn the political and 
economic conditions of Korea and Signor Fugemo Bar- 
birirh makes an important conttibution to the physical 
geography and geology of Albania Another paper duals 
with the award of the King of Italy in the arbitration aa 
to the boundary between Brazil and British Guiana 

Prof Pfnck s account of the progress made during the 
last five years in the execution of a map of the world on 
a scale of 1 1 000 000 which was presented to the Inters 
national Geographical Congress at Washington is pub¬ 
lished in the October number of the National Geograpki* 
Uagaunt During the last four years France Germany, 
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and Britain have issued three senes of maps containing 
elxty-one sheets worked out on the same scale and in the 
same style of division of sheets These maps cover nearly 
10 000 000 square miles and will ultimately embrace the 
whole of Africa and large parts of Asia and Amem 1 It 
will be remembered that the congress adopted a resolution 
proposing to the Government of the United States the 
execution of a similar general map of America 

In a recent number of the Bulletin of the Italian Adro 
nautical Society Dr L Palazzo director of the Italian 
Meteorological Service gives a very interesting account of 
the scientific experiments in Italy with unmanned balloons 
The paper contains photographic illustrations of the balloons 
employed of the methods of filling them of their flight in 
mid air and of the records of the instruments The place 
chosen for the ‘aeronautical station is Pavia principally 
owing to its geographical suitability and its distance from 
mountains and sea The balloons used are a preparation of 
India rubber and are made by the Caoutchouc Company of 
Hanover lhey ire sent up in tandem fashion and are 
epherical and closed and have the faculty of expanding to 
about seventy times their original volume rising rapidly to 
an altitude of so ooo metres and upwards where a tempera 
Cure of 60® C below zero may be recordid The upper 
balloon eventually bursts the second balloon which is 
-smaller and not fully inflated does not burst but acts as a 
kind of parachute which commences to fall rapidly at first 
and aftei wards more gradually It carries the registering 
apparatus attached to it by a line and is intended to attract 
the attention of persons in the neighbourhood of its descent 
The instruments generally reach the ground somewhat 
gently and are seldom broken Dr Palazzo acknowledges 
the assistance he has received from Profs Hergesell and 
Assmann in inaugurating these important experiments 

Wp have received a reprint of a paper published by Prof 
A Righi in the Atit da Linesi vol xm 11 *31 under the 
title of Certain Phenomena Observed in Air which is 
Ionised by Radio active Substances experiments are de 
scribed which show the necessity that exists in making 
measurements of the ionising power of radio active tub 
stances by mians of the various forms of gold leaf electro 
scopes to t ike into account the position of the leaves re 
latively to the walls of the electroscope and to the direction 
of the ionising rays 

In a paper published in the Phytiltdhsche Zatschrift 
(No so) C Liebenow calculates that the presence of 
1/5000 of a milligram of radium per cubic metre distributed 
uniformly throughout the earth t> volume would be sufficient 
to compensate for the loss of heat which is caused by con 
duction through the crust and thus to maintain the earth s 
interior at a constant temperature The concentration 
which is here assumed is considerably ltss than that actually 
observed by Messrs Elstei and Geitel to hold for radium 
in various kinds of natural earths but it may perhaps be 
assumed that the proportion of radium is greater in the 
crust of the earth than at the interior In any case the 
need becomes apparent of miWtig allowance in all calcula 
Cions dealing with the earth’s rate of cooling for the re 
markable thermal effects of radio active substances 

In No 17 of the Revue Scienttfique Prof R W Wood s 
recent letter to Naiurb (vol Ixx p 530) calling into 
spiestion the existence of the n rays is reprinted, and in 
No 18 an editorial article discusses in detail the character 
of the evidence on which they are alleged to exist In 
No 19 of the Revue the opinions of Profs Berthelot, Bouty, 
Pellat Longevtn and Abraham have been ascertained with 
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regard to the matter Of these expressions of oplniop that 
of M Langevin is the most emphatic after making many 
experiments he concludes that in no case in which the 
observer is unaware of the result he n» to obtain is there 
the slightest evidence of the existence of these rays whilst 
on the other hand the experimenter can readily so dispose 
his mind as to see whatever he wishes to see The general 
attitude which is taken up in thei>e articles is that the 
observed j I enomena are purely subjective and due to 
suggestion they are consequently more likely to prove of 
importance to the psychologist than to the physicist 

In the October numb r of the Gassetta G Brum and A 
Callcgari hive established by means of iryoscopic measure¬ 
ments the remarkable fact that in many cases the mtroso- 
group in org inic substance s i» iso 11c rphous with the nitro- 
rudical The formation of solid solutions in such rases is 
also made evident by peculiar colour phenomena Whilst, 
for instance a solution of mtrosobenzene in benzene is 
green but becomes rolcurless when frozen a solution in 
nitrobenzene which has the same colour remuns green 
ifter solidification In tho former case solid colourless 
mtrosobenzene has separ itrd whilst in the latter a solid 
solution of the sul stance in the sc 1 dificd s lvent is formed, 
which like the 1 quid soluticn is c 1 urrd green 

lux numerous attempts which hive tc n made to decide 
by physical methods the nature of icodjnamic substance* 
such as ethyl acetc acetate and acetylacetone have given rise 
to widely differing pinions Thus Bruhl fir instance has 
considered that the optical properties f acetylacetone 
between o® C and too® G prove that between these 
temperatures it exists solely in the d enoli form 

OH, C(OH) C C(OII)Cll 

whilst Dr W H Perkin from a study of the magnetic 
rotate 1 y power of the same substin e considers that at 
16® C it consists of a mixture of this form with the keto- 
rnolic modification and at 93® C of a mixture of the keto- 
enolic and diketmic vanet es In the October nun ber of 
the Ga eth F Giolitti shows that at about 70® C a re 
markable change in the rxpins 11 ty of acetyldietone ociurs 
which conforms with Peikin s v w of a change of struc 
ture at c timper t ire 1 (ween the limits 16° C and 03® C 
The variation in the explosion of ethyl uetoacetate between 

10® C and 100" C Is h wtvei perfectly line»r apparently 
indi ating that at these tonp 1 itures only one form exists, 
rr thit the rate if hingi f oni form nto another is 
u 11 term between tl > hills 

A corresi ondi n i points out that in NitiRE of 
November 24 (p 88 line 19 from top first column) the name 
Sansaulito is a msspelling for a well known loedity near 
Son Francisco The correct spelling is Sau dto which 
means little wille w from S nice willow ill Sj amsh 

Wb have received from Messrs F Darton and t o , of 
14a St John Street LC a well illustrated catalogue of 
electrical novelties The pieces of apparatus toys and 
household devices of which particulirs are given are in¬ 
genious in design and some of them would make instructive 
presents for boys with 1 michinical turn of mind 

Messrs Watts and Co w 11 issue on December 7 for 
the Rationalist Press Association an English translation 
of Prof Haeckel s Die Lebenswunder under the titla 
of The Wonders of I ife The chief aim of Prof Haeckel 
in this work is to present a mass of biological evidence for 
the views as to the origin and nature of life which he 
briefly advanced in the Riddle of the Universe ’ 
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Mmim Gioboe Bell and Son* have published a rev bed 
re iseue of ' Citie* and Sights of Spain ” by Mrs Aubrey 
Le Blond (Mr* Main) This handbook for tourists is meant 
as a supplement to the ordinary guide book and the inform 
atlon supplied shows that the writer has an intimate first¬ 
hand knowledge of the tountrv The advice as to hotel* 
expense* what to do and whit not to do i« of just the kind 
to be of assistance to visitors to Spain of which country 
the writer says no other pirt of Europe offer* so varied 
and attractive a field to nearly every type of traveller 
1 he appearance of this re issue is particularly opportune 
just now since astronomies ind others will be visiting 
Spain next year to view the tot il eclipse of the sun as the 
central line of the eclipse runs in a direction NW to S E 
across that country Mrs I e Blond s book may be com 
mended to those scientific vis tots who will have time to 
visit some of the beauty spots of the land in which their 
observations will be made 


Dec 20, ish aim to 13I1 31m Moon occult* BAC 139* 
(Msg 49) 

15ft 19m to i6h 12m Moon occults a Taun (Mag 

21b om Uranus in conjunction with Sun 
8h 54m Minimum of Algol (fi Persei) 

9h am 109b 13m Moon occults A Leonis (Msg 

46) 

5b 43m Minimum of Algol (S Periei) 
aih Venus in conjunction with Saturn (Venus 0° 
48 S) 

1 oh Neptune in opposition to the Sun 
12I1 om Neptune* Satellite at max elong west 
" *7 ) 


Fnckb * Comet (1904 b) —No 3980 of the Attronomuche 
Vachnchtcn conta ns the results of further observations of 
Lm ke ■ comet 

Prof Milloseviih observing at the Roman College Observ- 
itory at fh 36m 15s (M 1 Rome) on November 7 deter¬ 
mined the position of the comet to be 


M a have received vol \x\vi of the Transactions and 
Proceedings of the New 7ri!and Institute which contains 
details of the work of the vear 1 1 3 The transactions ire 
divided into fivi sections tmull ineou« /oology botany 
geology and chemistrv ind physics I he total number of 
papers contributed in this* subjects rea hes hftv Among 
the contributions to the nuscell ineous section may be 
mentioned sever d statistical stud < s by Prof If \V begar 
and an exhaustive (onsdertti n of Maori marriage customs 
by Mr Lis Ion Best lhc president of the tnst tut* Captain 
I W Hutton IRS is the largest contributor to the 
settlen of zoology He desetilies a new fish two new flics 
a new blow lly from Camptill Island ind has papers on a 
new Wota from Lhathan Islands and on the oecutiente of 
the curlew sandpiper (Ancylochilus sub arquaius) in New 
Zealand Prcf Benham writs cl a new spot es of leech 
(Itirudo antipodum) re tntly d scoverod in New Aaland 
of thi Ol gorhata of the New 7< aland lakes and of an 
app irently new spt< es of Regaletus (R pari rrt) Prof 
Park contt ibutcs to the section of geology five papeis on 
different aspc Is of New Ztal ind geology Of tho six 
pipers in ihcmistiv and physi s thr<e ur* the work of Mr 
J S S Cooper lhe protic 1 ngs whith make up the 
second j art f tht volu nt provide interesting particulars 
of the vtot s work (f 1 a li of the stven scientifi societies 
ifhliated to tht New /eilinl Institute lhe volume as a 
wliclc demonstrUes 1 on Us veil th it the men of science in 
New Zeilnnd ire doing si essfillv their | art to extend the 
bounds of nitui d knovhdge 

OUR ASfRONOMUAl COLUMN 

Asixon jmical Occt rrkncks in December — 

Dec 1 loh 9m to t*h 8m Transit of Jupiter’s Sst III 

, loh 22m Minimum of Algol {$ Persei) 

>■ »3h 56m to I4h 8m Moon occults n Virginis 

(Msg 40) 

4 7b nm Minimum of Algol (0 Persei) 

8 13b 43m to 15b 45m Transit of JupUer 1 Sat III 

10-13 Epoch of Gemuud meteoric shower (Radiant 

l°8' + 33 ) 

11 I2h om baturn in conjunction with Moon (Saturn 
3 »8 S ) 

ia ih Juno in conjunction with Moon (Juno o'49 S ) 
13 loh 19m to uh 12m Moon occult* a Aquani 
(M*fc 39) 

ii aih om Mereury at greatest elongation (20° 30 E ) 

16 I7h Turater in conjunction with Moon (Jupiter i* 
47 N ) 

20 Gh im to 7h 4m Moon occults 7 Taurt(Msg 39) 

11 nb 35m to nh 58m Moon occults « Taun (Mas 
3 9) 
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u(app) zah 50m 3903* * (app ) = 4 az° 19 ao* 1, 
and re orded the object as an extrtordinanly difficult one 
with the fil ir m croim ter of the 39 cm equatorial, no 
nucleus could be definitely seen 
On November 15 Herr Moschick using the 6 inch tele¬ 
scope of the Kon gstuhl Observatory Heidelberg found the 
cr mt to be a veiy f i nt and diffuse object with a doubtful 
nucleus lhe position at 13I1 izm (Komgstuhl MT) was 
a (app) 22b ijm 376s { (app) = +18" 14 a6* 

I he following s a corrected ephemens by M Kaminsky, 
given in the Novemb 1 number of the Observatory —■ 


J-phenierts (lierliti Midnight) 


1904 

R A 

n« 

Nov 29 

21 18 30 

+ 10 30 

Dec 3 

21 3 SO 

+ 8 9 

7 

20 49 20 

+ 5 36 

11 

20 34 IC 

+ 3 t 

»5 

20 16 32 

+ 0 17 

* 19 

19 S<i 3» 

2 58 

„ a3 

19 35 12 

6 31 


On the last menl oned dnlc the conut will be a little 
norlh of « Aquiln nd owing to its proximity to the sun 
in right ascension will be a difficult object to observe 
As pointed cut by Dr Smart the comet will approach 
veiy niai to Mcr ury in J inuary ind it is hoped that an 
opporlunity of listing the mass of Moriurv by ol nervation* 
of the comet after the approach will thcrefoie be available 


Variations ox ins Moons Surface —In No 4. 
vol lm of the Harvard College Observatory tnnals Prof 
W H Pickering publishes a number of photographs illus¬ 
trating the changes which take place in the regions about 
the lunar crater Er itosthenes during the commencement 
the durctou and the passing of sunlight on that region of 
ihp moon ■> surface 

Theie are sixteen figures in all the longest mtervdl of 
time between thi taking cf any two vuciessive figures being 
1 6 days and it is hoped that by publishing these together 
with the detailed descriptions by Prof Pickering which 
accompany them the work of other selenographist* may 
be grtallv full tate 1 by the possession of the knowledge 
of what to look for 

The mean diametpr of the crater of Eratosthenes is 37 
miles that of the floor a8 miles nnd measures of the 
shadows cast indicate that the western wall has a height 
of iz 000 feet Whilst the indicated height of the eastern 
wall is something less than 15 000 feet 

As evidence in favour of the vegetal origin of these pheno¬ 
mena Prof Pickering suggests that although water could 
not exist at the low pressures obtaining on the lunar surface, 
yet it might be retained in the soil by capillary attraction 
and thence feed the vegetation which at each return of 
sunlight would develop and thus cause the changee illus¬ 
trated in the photograph* 

Celestial Photography at IIioh Altitudes —An Interest¬ 
ing account of the work performed by Prof Payne and Dr. 
H C Wilson during their sojourn at Midvale (Montana), 
illustrated by reproduction* of two of the photograph* 
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obtained it given by the latter obeerver in No 8 vol zu 
Of Popular Astronomy 

The altitude of the obterving station was 4790 feet above 
aea-leiel and the results lead Dr Wilton to the conclusion 
that the increase In Altitude from Northfield to Midvale 
reduced the necessary exposures other conditions being the 
same by about one half The two reproductions accompany 

a the account show excellent photographs of the America 
ila ind of the region between $ and y Cygni taken 
with a 2} inch Darlot lens with txposures of three hours 
And of two hours respectively 

Distribution or Stellar Siccira —In No 1 vol lvt 
of the Harvard College Observatory Annals the distribution 
of stellar spectra mainly in reference to the Milky Way is 
discussed 

The spectra dealt with ire I hr sc exa Timed by Mrs 
Fleming for the Harvard catalogues and the work is not 
yet complete the present publication dealing only with the 
results already obtained 

Ihe number and pioportion of each class of spectra in 
definite regions of the heavens as determined from the dis 
cussion of 876 plates containing the spectri of 3a 197 stars 
are given in a senes of tal 1 s and she wn on a number of 

The results indicate th it the u urse consists of tw 
portions (0 the fitst tipe stars c\hi h uur in all regions 
but prepon J rate in the f rm it on of the M Iky Wav (a) 
the st irs hav ng sr ond or th rd type spe tra whic h show in 
general 1 un for 11 d sti button ovet the wl lc skv 

The proportion of Irslttpe stars mcieises as fainter 
cbjeets are in luded but w th the Oi on stats the opp sit 
see 11s to be the c ise Stars with peculiar spe tra seem to 
congregate in the Milky Wly whist contiarv to expect 
iton those having speclia of il css T uproar to be rel itively 
fewer in the gal ictic regime 

Absorption by Water Vspoik in thi. Imrirpd Solar 
Splcircu —An inti resting si ri s f experiments has been 
made at the Smithsonian \strophysi al I aboratory by Mr 
1 F Towle jun in order to test the correctness of 
Bouguer s formula for caliulaling the imount of solar 
etergy received aftei atnospher absorption 

Die results so far as thev go show that the selective 
ibsorption of water vapour is well represented ly Bouguer s 
formula ind set ns to depend only on the imount if the 
absorbent present that is to sev thi am Hint of the ibsorp 
Cion produced b) 1 given quantity if witer vapour is the 
same whether the radi ctions f iss through a great thick 
ness of small density or lire ucr 1 

The abs rption increases is the w ive lengths of the bands 
increase and varies from ibout 10 per cent near A (o 76*1) 
to nearly 100 per cent at about 1 8op 

No indication of a generil watir vapour absorption has 
been found in the region o 08 m to a oo/t 

Mr tovyle s complete r*suits illustrated bv some of the 
holograms obtained are publishtd n \o 1 vol 11 of the 
quartet 1\ issue c f the Smiths hi 111 Mtscellamous Collections 


THF SUPPLY Of I AIUABLF FURS 

F EW persons other than those in some way connected 
with the fur tnde of this country rr who have had 
occasion to nuke statistical inquiries on the subject have 
inv conception of its enormous volume and value Yet 
every thoughtful observer who strolls along the fashion ible 
■shopping streets of the metropolis at this season ran scarcely 
fail to le struck with the number of establishments for the 
sale of fur* and the richness md variety of their contents 
or with the great extent that furs are worn by ladies Anv 
real and comprehensive idea of the magnitude of the trade 
can however only be gained either by attending the great 
London quarterly fur sales such as those of Messrs C M 
Lampion and Co or by a study of the catalogues and price 
lists of such sales By a perusal of these documents the 
inquirer will gain some conception of the immense number 
of skins of the more valuable kinds of fur bearing animals 
imported into this country alone and when the great Con 
tinental sales such as the Leipzig and Nijm Novgorod 
fairs are also taken Into consideration, he will marvel 
where the supply comes from and wonder that a clean 
sweep hat not long ago been made of the chjff fur producing 
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species Nevertheless the supply of most descriptions of 
furs seems to be well kept up and with the exception of 
a few tpeues such as the sea otter the beaver in many 
districts the West African guerera incnkeys and certain 
kinds of fur seal it does not appear that any of the valuable 
fur bearing mammals art in present danger of extermin¬ 
ation or even of becoming unduly scarce Ihe truth is 
that we have probably little real conception of the abund 
once of such creatures in the more remote districts of North 
America and in the fur producing countries of northern 
Asia 

To attempt within moderate limits any general account 
rf thi mammals whu.li yield the more valuable kinds of 
furs is impossible as t w 1 Id be with the means at our 
disposal to give a surv y of the wirll b fur trail and we 
shall accordingly content ourselves with referring to some 
of the more striking terns in trade circulars for the current 
vear and with making surh notes on ertain of the species 
there mentioned as may seem desirable Mere it may be 
r called that there ippe ired in 1812 a valuable, and interest 
ing work on I ur Beating Amni its by Mi Henry Poland 
This work needless to s iv is now altogether out of date 
and it is much to bo he pc I th at the luthor >uld see his 
cviy t) the issue of 1 niw rll n espcc illy if we m ly 
nhi s > without offence if he w uld seek the ass stance of 1 
pr fessed nituralist in the res sion 

We commence our brief res ew of the n ore interesting 
itciis in the 1903-4 sale lists by referring to conn of the 
most valuable des nptions of f irs employed is articles of 
dress or as nrr age rugs 1 large proportion of which are 
vicl led by the ( irnivor 1 and especially by meml 1 rs of thi 
family Musteiid-u One of the foremost plares in this it 
spect is occupied by the sea otfei (/ at ix lutn ) an immal 
sshich formerly abounled rn th acts if Kunchitka and 
the Aleutian Islands but which tnw stands in imminent 
jeop irdy of exterminat n uni ss prompt measures are taken 
for its protection Betsveen the years 177a and 1774 some 
1 j 001 skins of this species were taken in Iht Ale iti ms whde 
nt the end of the eighteenth r ntury the innual take was 
120000 in certain newly d siovered haunts in Alaska This 
number however sion fell to 15 000 and when Alaska was 
ceded to the United St ites it had sunk to 70c A temporary 
improvement then tcok pi ice but in ion the numb r had 
fallen to 40C In 1)03 Mcssis I a upon sold 463 
skins but they had nrne to olfir in Jam iry 1904 and 
theie aie none down in their October list the latter de¬ 
ficiency being perhaps due to the rerpnt loss of a whole 
cirgo of furs fiom the Komin uiiorski Islands and Kam 
chttka Of late yeais 100/ is no unci turnon price for a 
sea otter pelt while from -o J to 300/ in 1 even it is 
■aid 500J have beeii pa d for unusually fine skins 

These prices are li w ver p ir illelpd by those given for 
Ameriran silver or bla k I \ ((ants vulprs argentatus) 
Nowadays ihe trade distinguishes the pure black from the 
silver or white tipped skins Black skins arc said to have 
bein sold in St Pit rslurg at from 300 1 to Seel each 
In I ondon a pair of sdv r skins realised 480! and an in 
fenor pur tool in i) 2 but s nglo skins are reported to 
have fetched 200! Messrs Lumpson oITtrtd 070 skins of 
this fox in 1903 and hue 13 in their currint October list 
Ih whili and blue phases of th Anti fi x (Cams lagopus) 
which are thi winter dr ss of I fferent animals although 
eften regarled as tile winter and summer coats of the same 
f« rm have of I ite years become veiy fashionable Of the 
forinir 20341 and of the latter 3685 were sold by Messrs 
I imps in last year but nene of the blue variety appiar in 
this autumn s catalogue against 37 in October 1903 and 
it would accordingly seem that the limand is telling on the 
supply White fox skins which seme years ago sold for 
between 2s bd and 13s each have recently risen to from 
three to five guineas although they aro now declining on 
the other hand blue fos which has long fetched from 
ten to fifteen guineas per skin appears to be rising in value 
Both white and blue fox come from the northern parts of 
both hemispheres the blue should be a pure bluish trench 

^*cJf lynx skins 3828 were sold by Messrs I ampton in 1903 
and 6316 were rffered th s autumn the catalogue prices 
ranging between 22s and 421 for good samples Probably 
most of these skins belong to the circumpolar TrUs lynx 
although they may include some of the \meriran f rttfa 
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Another handsome fur now in considerable demand u 
that of the glutton or wolverine (Gulo lusau) of which 
47 139 aktni were told lait year by one firm the catalogue 
price ranging thia autumn from 1 6s to 342 for good 
sample* fhe tales of Russ an table ( Mustela ttbclltna) by 
the aame firm last year reached the enormous total of 
*9 S47 which comp-ires with a total of 9*47 for the whole 
of London in 1891 an increase which seems to imply either 
the tapping of a fresh source of supply or an undue dram 
on the normal stock 1 ho catalogue prices range from 103 
to igl per skin but spc tally fine skins will fetch from 50I 
to 70/ each As its trade, name implies all the best sable 
comes through Russia Kolinsky or Siberian sable 
(Af stbirtca) is the trade na no of an allied species of 
which enormous nun I ers of skins come into the market 
Messrs I ampson quoting 472 796 for last year the price 
is however low usually less than two shillings and now 
declining 

Irnne (W crmtnca) of whuh the returns for 1903 arc 
not given in the list before us has recently risen 30 per 
cent in value 1379 skins were sold in January 1903 and 
461 this October From 2os to 1802 per timber of 
40 skins was the price some years ago Frmine is importe 1 
beth from Russia and America When made up with 
spc ks of black fur instead of with the bla k tipped tails 
it is called minever J ipanese sable of which only 179 
skins were sold 1 y Messrs Lampson in iooj is represented 
by 1211 this autumn a cmumstance which may indicate 
that our allies aie endeavouring to make as much as possible 
out cf their exports 

A similar imieise is noticeable in the case of Japanese 
mink (a species it is 1 little difficult to identify zoologically 
but which would appe ir to be allied to Af stbtrtca) of which 

13 728 skins were disposed c f at the sales in 1903 while 7228 
were offered this lutumn igainat 3543 at the correspond 
ing sale of last yiir Of American mink (Af vison) the 
imports arc always heavy and for 1903 Messrs Lampson 
record 243 oot skins this being about too 000 lies than the 
tc tal number sold in f omlon in 1901 Prices range from 
jt to 13* but are on the decline The various kinds of real 
n irten such as Af mirtts and Af amertcana with 54 106 
and the inferior swts known in the trade as baum and 

stone (Af fotna) with 10940 and 8323 in the past 
year bulk less large although prices range higher fine 
pelts of the pine or American marten realising from 302 to 
402 

Leav ng certain others of the marten group wi pass on 
to otters (Lutra vulgaris I canadensis Ac ) c f which 

14 757 pelts were disposed (f in sales last year the cata 
loguc pri cs in January ranging to as much is from 502 
to 602 With modern methods of curing the handsome 
black and white fur cf the various spcnes of skunk 
(Mephitis end Conepitus) has come into extensive and 
faslw n ible usi no less th in 948 447 skins having been 
sold last year the price ranging from about 12 to 72 each 
Of badger skins (Meles taxus) the number sold by the same 
firm wis 13543 formerly the price wss from it to 22 
per skin but the range in the 1 st varies now from 4d to 13* 

Of the larger land Carnivora the skins of which are 
used for fur nther thin for lie or rugs we muv mention 
the sale last year by Messrs f ampson of 47 137 wolf skins 
and 128,4 bear skins Of the former the catalogue price 
ranges from 12 or less to 302 while for the lattei which 
include the brown black grizzly and white spei ies prices 
up to 4! are quoted Rifcrcnce his already bten made 
to the silver white and blue foxes in addition to these 
are quoted 62 042 skins of red fox (C vulpis 4c ) 2957 of 
the cross fox (C v pennsylvamcus ) (4 431 of the American 
grey fox (C cmereo argentatus) and 2186 of the kit fox 
(C velox) Raccoon skins number 268 190 in the list under 
consideration white 9650 civet skins are quoted in the 
January list 

Among rodents braver skins total 16 504 in the list beforr 
us while the Hudson Bay Company sold in January last 
34 806 the latter number comparing badly with the 63 419 
sold by the same company in January 1891 which was 
greatly inferior to the sales of half a century or so earlier In 
1891 the price varied from 52 to 692 per skin in Messrs 
Lampson s list quotations ringe up to 302 but there had 
been a fall of 12) per cent from the previous year rhe 
next largest fur-bearing rodent is the South American 
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coypu [Uyopotamns toypu) known in the trade as nutria, 
of which 80 269 skins appear in last year's sale list Far 
more valuable are however the much smaller beautiful 
silver grey pelts of real chinchilla, of which 23 587 
were sold last year by Messrs Lampson 602 to 2402 per 
dozen being the price quoted bj Mr Poland in 1891 but 
a maximum of 3102 appearing in the list before us 1 
tike it thet by real chinehitla is meant the typical 
Chinchilla lamgcra ilthough the latter name is applied by 
Mr Poland s book to the bastard chinchilla of the 
trade whith one would have thought meant cne of the 
species of I agidium Be this is it may bastard chin¬ 
chilla is represented by no less than 13a 996 pelts in 
Messrs I ampson s 1903 sales the maximum price being 
1452 per dozen 

Of the smaller md less valuable rodent furs briefer notice 
must suffice the ch cf interest onnectcd with these being 
the enormous nunbers in which they ire imported Thus 
inusquish (fiber eibcthi us) is npresented by no less than 
2 979 460 pelts of the normdl and by 117412 of the black 
phase while 1 b"8 607 skins of the former were disposed 
of it the January sale this year Squirrel (of v incus kinds) 
on the other hand totalled only 142 501 Rabb t and hare 
skins are not of sufficient value to imd a pi tci in these sale 
lists Among m irsupials skins of the so called Australian 
opossums that is to say various species of ph dangers 
less hard on musquash skins in point of numbers 2 444 763 
ring the Quotation in last year s list True ir American 
i possum (Didelphys) on the other hand totals only 
168 396 Of kangaroo skins the number in the same list 
is 21 963 while wallaby skins (that is to say those of the 
s nailer kinds of k mgaroos) reach 520 0K7 and wombat 
si ins 255 332 

An item cf considerable inteiest m the sale list of January 
1 K>4 is 343 996 mole skins ranging in pri e from 12 to 
72 3d per hundred such prices being st ited to be ex 
ceptionally low and not one wculd think piying for the 
trouble of collecting No years total fer mole skins is 
given but since Mr Polind mentions several thoumnds 
IS being the annual collection in 1891 it would seem that 
the demand perhaps for motoring coats—has vastly in 
creased of late years Another item evidently connected 
with motoring is that of 403 musk-ox skins at the March 
sale of last year J ho trade in these skins h is only lately 
been developed and it cannot but be lo kid upon with 
suspicion by naturalists as the musk ox might easily be 
exterminated 

Although the trtal nu libers f sk ns i ffered at sales in 
January last conpared well with these of the preceding 
year prices rule! Irwer which may be acrounted for by 
the general comment d depression 

In addition to Messrs I ampson s sties it should be 
mentioned that then ire the Hudson Bay Company s sales 
is well as several s nailer fur silis 111 I ondon In January 
of the present yeir (after the loss cf 1 valuable iargo of 
furs at sea) the Hudson Bay tonpmy sold 3480b beaver 
skins as already mentioned (against 47 777 the preceding 
year) and 923 053 musquash pelts (against 1 482 (70 In 
1903) IHi skins disposed 1 f at the smaller sales we have 
not space lo quote AVe may refer hiwever tc the follow 
ing items in Mi ssrs Culverwell Brooks ind f e s sale 
catalogue of this October These are 928c Australian 
opossum 3214 walfanne (smaller kangiroos) 673 chin 
ihilla 934 fox 3772 wolf and 2313 African monkey skins 

The latter probably belt ng in great part to the West 
African gutrera (Colobus vellcrosus) the species dready 
referred to as according to consular reports being in danger 
of extermination on account of excessive pursuit 

As regards the prospects of the iridt in fur seal pelts 
for the current se ison Messrs I ampson after referring to 
the loss by shipwreck of the Kamrhatki Oomnunial Co s 
vessel already mentioned ind adding that in consequence 
they may have no Cipper Island fur seals to offer write as 
follows — 

The Alaska seal catch this year amounts to 13 134 skins 
as against 19 378 last year The North west catch is 

not yet completed but our receipts to date are about the 
fame as at this time last year With regard to the Lobos. 
Island seals no news has been received so far The 
total supply of seals this season is likelv to fall consider¬ 
ably short of last year s quantity ’ 
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From the introductory statements this diminution may 
however be merely temporary and need not necessarily 
Indicate a permanent falling off in the supply of fur seal 
pelts 

In respect to skins used solely for rugs or ornamental 
purposes very few words must suffice In Messrs Culver 
well Biooks and Co s list for October of thU year appr lr 
100 South American guanaco skins (from which the beautiful 
orange carriage rugs are made) 14 tiger and a66 leopard 
skins while Messrs I ampson t> January list gives 184 tiger 
and 457 leopard skins (inclusive of snow leopard ind 
4 leopard cat ’) 

Ihe leopard skins range in puce from ros or less to 34 s 
(541 for snow leopard) while tig r skins vaiy from a l tc 

Imperfect and skrtchv as this review of recent I ondon 
fur sales necessarily is it serves to give some idea of the 
enormous—we may almost say appalling—number of w Id 
animals annually slaughtered for the sake of then pells 
What however it does not—ind cannot—give is the effect 
that this continuous slaughter Is having on the numheis 
of the various species of fur bearing animals throughout 
the world 

Ihis is what naturdists want to know from the point of 
view of zoology and it is also what the fur trade com 
mumtv ought to d s re to know from the point of view 
of thpir own and the world s inten st Of late lears fuis 
have become mere isingly fashionable with a 01 respond 
mg appreciation in price hut as to whether this in r ased 
demand is having any serious effect on the numbers of fur 
bearing animals in gener il we appear except in the case of 
a few species such as the sea < tter the beaver the West 
African gucr zn and the fur seals to be in a state of utter 
and hopeless ignorin e R I ydfkkuc 


UNI I ERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxtofco The new statute the object of which is to 
oxempt candidates for honours in mathematics or in natural 
science from Greek in Responsions was brought before 
Congregation on Tuesday November ag Ihe changes 
proposed in the statute were in strut accordance with the 
resolutions passed by Congregation in Hilary Term 1904 
except in one small detail Candidates frr honours in 
mathematics or in natural science have two courses open 
to them under the proposed statute They may offer the 
subjects required by lh< present regulations viz Greek 
Latin arithmetic and elementary algebra or Fuclid or in 
place of Greek they may substitute French or German 
together with a mathematical or scientific subject to be 
prescribed by the board of studies fc r Re sponsions Candi 
dates who had not offered Greek would be dlowed to sub¬ 
stitute an additional knowledge of the subject m etter of 
the Bible for that part of the examination in Holy Scripture 
which involves a knowledge of the Greek text of the Gospels 
The statute was lost by zoo votes to 16a 
Dr William Osier FRS regius professor of medicine 
has been elected to a studentship at Christ Church 

A new professorship of applied chemistry has been estab 
hshed at Trinity College Dublin Mr Fnnl Alphonse 
Werner assistant to the professor of chemistry has been 
appointed aa the first occupant of the new chair 

We learn from Science that Park College near Kansas 
City has received an additional endowment of zo 0001 if 
which 5000 1 has been given by Dr D K Pearson and 
that at a recent meeting of the trustees of Columbia Ura 
versity gifts amounting to aScttt 9400J were announced by 
the trustees Among these was the sum of 3000! from 
General Horace W Carpentter 
The Minister of Public Instruction for Austria has issued 
a decree concerning the admission to the universities of 
students from the Realschulen according to which those 
wishing to be on the same footing as candidates from the 
Gymnasia are required to pass an additional examination 
held twice a year in Greek Latin and philosophy Candi 
dates may prepare for this examination either by private 
study or by courses held at certain secondary schools 
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It would do much good if everyone spoke their minds on 
the subject of free libraries as straightforwardly as did the 
Countess of Jersey last Saturday afterncon When laying 
the foundation stone of a library which the generosity of 
Mr Carnegie is providing for Hanwell she touched on the 
great usefulness of books of reference especially with regard 
to the particular life work of the readei In fact one 
would mdge that novels would find but a small place on 
the shelves if I ady Jersey were to chois* all th books for 
she very sensibly pc mtc 1 out that the best volum s of fiction 
an now be bought fer 1 f w pence and that more expensive 
books ind those more difficult to gft should form the bulk 
of 1 public library 

\r the winter sessioi of the Gineral Medical C< uncil 
last week a report was nsidered from the Fducation Com 
11 ttec on the prcposals for a school certificate submitted 
t > the countil recently by (hi Board of education After 
distussion it was decided to inf rm the Board of Lduc ition 
(1) that any well considered pi in wh th would tend to a 
diminution in the number of evaminations in preliminary 
subjects of education and to a unification of standard of 
those which rem un would meet with the hearty approval 
if the Medical Council (z) That if the standard of the 
examination contemplated in the scheme were such as to he 
generally accept!d for matnculition by the universities the 
c un il would be jrepand to lecognise it as qualifying for 
entrance on a course of professional study (3) That pend 
ing the gener il tdoption of a uniform systeu rf unification 
f educational tests the council would welcome the establish 
lent under the Bomd ff Fduraton of a central loard for 
the purpose of classifying examinaticns 1 cording to 
standnr I and air cnging f >r the mutu cl recogmticn of ccrt fi 
cites and further thit they ngard the estiblishn 1 nt of 
such 1 bnrl as highly des rnble fr m in educational p mt 
<f vew 


sOCIFIIFS AND ACADEMIES 

London 

Entomological Society, N ytmler 2 — Prof t B 
Poulton IRS president n the ch ur Mi J I Oollln 
exhibited a specimen of Platyphora lubbncl 1 V err c species 
of Ph tricl c parasitic upon anls No spe ne 1 has been re 
corded since the one originally br d by th j resent Lord 
\vebury in 1874 and described for him hi Mr G H 
Vcrrall n the /< urnal f (hi I uincan S tety for 1877 

Mi P J Earraud e\h bit d an abeirunt 7 pm phrlt 
/urtmt (fUltra) f taken by him this ye 11 in the New 
lorebt in which the u il | 1 il spots weie abst it from 
the fore wings giving the spi mien a curi us lppeaixnce 
noti eable even when flying Mi J Edwards sent for 
exhibit on three specun ns f Bogota lul \us Gjll one 
found by himself on Wreth m Heath Norfolk on August 4 
1900 the first authenti Br t sh example—and two taken in 
the same locality by Mr 1 houless on May 22 1903 also 
Hagosis glabrirostns Hi rl st from Canber Sussex for 
omparison —Dr 1 A Chapman exhibited bred speii 
mens of Hastula (Epat, c i, Hb >) hyitani M Jl fiom 
1 irvB teken nt Hydros lost M irch anil sid the fact that 
the pale firms only hive hitherto been known whereas 
of those bred nearly half are dark suggests either that 
rnllv very few spi imens ire in collections—wh h is the 
most probable case—or that melanism is n w affe ling the 
species—Mr Yr J Kay* exhibited specimens of th moths 
Castma fonscolombct and Protambulyy gtnaicus showing 
protective and warning lirition rf the two species — 
Mr H W Andre w s exhibited spoil tuns f Enstalts 
cryptarum T and Pulea ahutt Fin two spicies of 
uncommon Syrphide from the New 1 crest—Mr bdward 
HarrU exhibited a bro d of Hemerophtla abrupta rta reared 
by him this season together with the parents a dark male 
and a normal female she wing considerable variation — 
Mr Gervase F Mathew, R N exhibited eome beautiful 
and interesting examples of 7 meant 1 favtcolor Barrett in 
eluding the varieties described bv Birrett in the current 
volume of the Entomologist 1 Monthly M a gaunt (p 61) 
and more recently bv 1 utt in the Entomologist 1 Ktc rd 
for this year He ilso exhibited a ser es of twenty four 
Camptogramma fluitoit the descendants of a wild pair 
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captured on September as 1903 
colour variation —The Proeldont exhil 
taken by Mr A H Hamm to illuetrate the protective 
(election of Pieru rapae He al»o exhibited four apecimen* 
of Conorrhmut megutui Burn the large South Amencan 
Reduvud which le well known to attack man theae were 
brought back by W J Burchell m the year 1838 and atill 
have the original labels affixed to them 
Geological Society November 9—Dr J E Marr FRS, 
president in the chair—Mr E T Newrton, in exhibit 
by permission of the director of H M Geological 
Survey a apecimen of Fayolia near to bayolta grandts 
found by Dr I Moysey of Nottingham in the Coal 
measures of Ilkeston (Derbyshire) pointed out that Fayolia 
was first described by Profs Renault and Zeiller in 1884 in 
thou- monograph on the Houiller de Commentry In 

1894 Mr Seward described the first British specimen from 
Northumberland in the Leeds Naturalut but thought that 
it wn nc t a plant 1 here was some resemblance t( ertain 
spirit egg cases of I lasnobranchs but Dr Gunther was 
unwll ng to script the Northumberland fossil as the egg 
case of a fish Mr Kidston had not yet seen the specimen 
now exhibited but from n sketch he recognised it* relation 
to hayolia At present there was still uncertainty as to the 
exait nature of this fossil—Notes on Upper Jurassic 
Ammon tes with special referen e to specimens in the 
University Museum Oxford 11 Mias Maud Haslsy This 
piper gives a re description of the types of Cardtoccrat 
vertebrate Sow C tcarbrugense Y and B C cordatum 
Sow and C excavatum Sow and their varieties Four 
varieties of the first nine of the second three of the third 
and fourth ore defined and a description is given of a 
new species of Caniioceraa belonging to the Mime group 
Notes on species allied to the group and on others which 
have been wrongly confused with it are added These 
species are so closely connected bv innumerable transitional 
forms that thnr limits cannot tie definitely fixed 1 he term 
species is therefore used as equivalent to Prof J W 
Gregory t ctrculiu It includes a number of forms 
which vary along lines radiating outward IrCm a central 
type —Sarsen stones in a clay pit Rev b L Sploar 
Near to Bradenhnm midway between High Wycombe and 
Pr nee s Ru>borough certain clay pits yield a clay for bruk 
making in which are embedded large angular sarsen 
stones white saccharoidal sandstones with a siliceous 
cement —On the occurrente of Flephat mendtonaht at 
Dewlish (Dorset) Second communication human agency 
suggested Rev Osmond Piah*r This paper is in con 
tinuation of one published by the author in 1888 The site 
in which the elephant remains were found is a narrow 
trench examined to a depth of is feet in places with nearly 
vertical s deg a smooth chalk bottom and an abrupt end 
It was not a fault or a stream course and it was partly 
filled with fine dust like sand which may have been wind 
borne The trench cuts d agonally across the scarp and 
even if it could be accounted for by natural agencies it 11 
difficult to expla 1 how it happened that so many elephants 
fell into it rhe author points out that in Mr a elephants 
are caught by the natives in pitfalls of s m lar character 
constructed on the tracks leading to wateruurses This 
trench is in s corresponding pos lion with regard to a 
stream ind t is suggested as possible that the trench may 
have been of human origin I here is however no con 
elusive evidence elsewhere that man was contemporary with 
Elcphae mendtonalu which is characteristic of the Pliocene 
age 

Royal Aatronomical Society N vember 11 —Prof H H 
Turner president in the chair—The long period terns in 
the lunar theory P H Cowall—Deteim nation of seleno 
graphical positions from measurement of lunar photo 
graphs S A Itundsr Thu was the author s third 
communication on the subject and in it he discussed the 
measures made by Mr J A Hardcastle of four negatives 
taken at the Pant Observatory Ihe methodi employed 
were explained and a comparison was given with the results 
of other determinations showing that a considerable in 

rease in accuracy had been obtained —The magnetic dif 
turbances 188a to 1903 as recorded at the Royal Observ 
atorv Greenwich, and their association with sun spots 
NO 1831, VOL 71I 


E W Maunder From the examination and tabulation 
of the more considerable disturbances recorded it had bey 
found that disturbance* succeeded each other at interval* 


corresponding to a synodical rotation of the aun TV* 
occurred with too great frequency and regularity to be the 
result of chance coincidence and it was concluded that the 
magnetic influence radiates from very restricte d area s on 
the sun s surface certain streams reaching the eartlj witn 
each eolar rotation The relation of the magnetic disturb 
ances with sun spots was discussed and it was pointed out 
that the theory threw light on the cause of the long straignt 
ray* Betti proceeding' from the corone it some solsr eclipses, 
and which sometimes reach a distance of several degress — 
Determination of the apex of the solar motion in space, 
and of the constant of precession from a comparison of 
Groombridge s catalogue (1810) with modem Greenwich 
observation. F W Dy*on and W G rh*u>fcwwir -The 
discussion on a paper by Dr Rambaut on a very sensitive 
method of detent mng the errors of a pivot with special 
reference to the pivot errors of the Radchffe transit circle, 
was deferred and other papers were taken as read 

Mlaeralogical Society, November 15 —Prof H A Mien, 
FRS president in the chair —Dr J W de¬ 

scribed two new forms of quart! wedge by means of which 
approximate quantitative estimations can be readily made 
of the double refraction of minerals in small grains or in 
rock sections —Mr J Ourrl* contributed n note on some 
new localities in Scotland and the F«roes of gyrolite and 
tobermorite and Mr C R Linde** one on the occurrence 
of microscopic cryst Us of brookite with anatase in the 
Cleveland ironstone—Mr R H Solly exhibited and de 
scribed various m ncrnls from the Lengenbach quarry 
Binnenthnl Three of these were new viz marrite and 
bowmamte of which the chemical composition has not yet 
been determ nrd and lengenbachite whirh has been shown 
by Dr Hutch neon to b a sulpharsemto of lead containing 
some copper rod antimony and having a specific gravity 
of c 8 Mamie occurs in small lead grey crystals resembling 
modified cubes and lengenbachite in thin lead grey blade 
shaped crystals some as long as 40 mm showing a highly 
perfect cleavage Mamte crystallise# in the oblique system 
with a b ( 057634 1 047389 and 8-88° 45 while 
lengenbachite is probably anorthic Bowmamte occurs in 
small honey yellow rhombohrdml crystals with ill 100== 
C3° 50 It has a highly perfect cleavage parallel to too 
and a specific grav ty of about 3 1 The author also de 
scribed twinned crystals of seligmanmte dispersed over large 
crystal* of dufrenoysitc and baumhauerite and curious 
highly modified crystals of blende showing a thin metallic 
lead grey coating ■—Mr H L Bowman described crystals 
of a mineral from Cornwall which had been sent to him 
for determination by Mr F H Butler They were found 
to be bertrandite a mineral new to the British Isles —Mr 
G I Herbert Smith exhibited a slightly modified form of 
the hand refractometer which he had previously described 
—Mr H Hilton contributed notes on some applications 
of the gnomon ic projection to crystallography and on the 
construction of crystallographic projections 

Zoological Society, November 15 —Dr W T Bltnford, 
j rs vice president in the chair —The mammals 
collected by Mr E Seimund in Fernando Po Oldfield 
Thomas, r RS Twenty four species of which two were 
new were enumerated and remarked upon Mr Oldfield 
Thomas also exhibiled some skull* and a piece of skin and 
gave an a count of a new species of pig from the forests 
of Central Africa—The crowned crane* of the genu* 
Balearic* and a new specie* obtained on the White Nile 
by Lady William Cecil Dr P Chalmers MKoImII —The 
mouse hares of the genus Ochotona inhabiting the Pals* 
arctic region J Lewis Bonhot* These numbered sixteen 
species one of which was described a* new —Twelve new 
species of earthworms from the north island of New 
Zealand Prof W Blaxland BMihsun. 

Chemical Society November 16 —Prof \S A Tilden, 
FRS president in the chair —The following papers were 
contributed —The isomerism of the amialnes of the 
naphthalene senes (fifth communication on anhydro-baeee) 
R Maidol* and J H Lan* When » 4-dimtroaceto «- 
naphthahde is reduced (i) by tin and hydrochloric acid, and 
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(•) by iron aod hydrochloric acid two isomeric armdo- 
amidines or* produced, the former giving me to that having 
the o-NH constitution, and the latter to the 0 compound 
This difference in action Is explained by assuming that in 
presence of iron the two mtro groups are fractionally re 
duced while with tin both are reduced simultaneously — 
Theory of the production of mercurous nitrite and of its 
conversion into various mercury nitrates P C RAy. 
Mercurous nitrite is the first product of the action of mtTie 
add (containing nitrous acid) on mercury This is con 
verted into nitrate by the nitnc acid, and finally under 
suitable conditions there ensues an accumulation of nitrite 
owing to the occurrence of the reaction represented by the 
following equation — 

4Hg + 4HNO, = Hg,(NO,),+Hg,(N 0,)j + aH.O 
—Amidechloroiodides G D Lander and H E Law* 
BetuoylamUne imidechloride reacts with hydrogen iodide 
furnishing an amidechloroiodide to which the constitution 
Ph CC1I NHPh is provisionally assigned —A new synthesis 
of isocaprolactone and certain derivatives D I Jonas 
and G Tartarean The lactone was obtained by the inter 
action of magnesium methyl iodide with ethyl lmvulate — 
The influence of substitution in the nucleus on the rate of 
oxidation of the side chain part 11 oxidation of the halogen 
derivatives of toluene J B Oohan and J Millar The 
authors have studied the behaviour of the dichloro 
chlorobromo and dibromo-derivatives and the comparative 
oxidisability of these compounds is discussed —1 he halogen 
derivatives of naphthacenequinone S S Plofclaa and 
C Walsmann. —1 he constitution of pyrazolidone deri 
vatives JS phcnylazouovalenc acid and 1 fi phenylhydrazido 
butyric acid B Prantloa —Preliminary notice of some con 
densations of phenanthraquinone with kctonic compounds 
F R Japp and J Wood —The decomposition of ethylene 
iodide under the influence of the iodide inn A Stator. — 
The spectrum generally attributed to chlorophyll and its 
relation to the spectrum of living green tissues W N 
Hartley. The author confirms his previous observations 
on the difference m the absorption spectra of alcoholic ex 
h lets of (a) fresh green leaves and (b) dried green leaves 
Studies on comparative cryoscopy part 11 the aromatic 
acids in phenol solution P W Robertson. Hie influence 
of various substituents on the molecular association of 
aromatic acids is discussed—Isomeric change of diacyl- 
sntlides into acylaminokrtones Transformation of di 
benzoylatninobenzophenone into 1 benzoylamtno 2 4-dibenz- 
ojlbenxene F D Ohat taw ay and W H Lawla 
Royal Meteorological Society November 16 — Capt D 
Wilson Barker president in the chair—Meteorological 
observing in the Antarctic Lieut Charles Royda, RN — 
Di crease of fog m London during recent jears F J 
•radio The author had discussed the number of days of 
fog reported at Brixton the London station of the Meteor 
ological Office for the thirty three years 1871-1903 and 
found that the mean annual number of fog days was 55 
of which 45 occurred in the winter half of the 
year and only 10 in the summer half December is the 
foggiest month with 9 5 the next being November with 
8j January with 8 s and October with 78 The clearest 
months are July with 04 June with 06 and May with 08 
rhe greatest number of fog day* was 86 in 1886 and 83 
m 1887 and the least 13 in 1900 and s6 in 1903 Dividing 
the thirty three years into three periods of eleven year* each 
the author showed that the mean for 1871-1881 was 55 
for 1882-1893 it was 69 while for 1893-1903 it was only 41 
there being thus a very marked decrease in the number of 
davs with fog during the last eleven years —Hurricane in 
Fiji January 21-22 1904 SL.L Holme* 


Paris 

Academy of Sciences, November at —M Mascart in the 
chair —On the changes in dimensions and volume that the 
organs and tissues of plants undergo under the Influence 
of desiccation M Bart he lot. The length of the stem is 
not greatly affected but the lateral dimensions and there 
fore the capacity diminishes to a considerable extent during 
drying—Remarks on the necessity of studying the vari¬ 
ations of dimensions end volume of organs and parts of 
living or extinct beings in anthropological and pilzeonto- 
logical work M Berthe l ot. —On a general theorem con- 
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earning algebraic surfaces of linear connection superior to 
unity Emile Picard—On the removal of moisture from 
the air blown into the Isabella blast furnace near Pitts¬ 
burg by freezing Alfred Ploard and M Heurteau The 
efficiency of a blast furnace is dependent to a considerable 
extent on the amount of moiature in the air supplied to the 
furnace An account is given of a plant for removing thie 
moisture by passing the air through a refrigerating chamber 
cooled to about - io° ( I he results obtained show a 
surprising economy of fuel the saving in the coke used 
amounting to ao per cent —On the constitution of ncinine 
L Maqueno* and L Philipp*. The authors have shown 
in a previous communication that ncinine is converted by 
(he successive action of caustic potash and hydrochloric acid 
into a methyloxypyndo In the present paper a detailed 
study of this substance is given —New experiments on the 
photographic registration of the action of the n rays on a 
small electric spark R Blondlot A refinement of the 
method given in a ptevious paper and an investigation of 
the possible sources of error The photographic negatives 
obtained are regarded by the author as establishing beyond 
cavil the action of the n rays on the electric spark —On 
continued algebraic fractions R de Montessus d* Bailer* 
—The generalisation of a theorem of Weierstrass Maurice 
Pr4ohet —Fourier s series and Taylor a series on Its circle 
of convergence P Patou —On the chemical composition 
of the radio active gaseous mixtures given off from the water 
of some thermal springs lhe presence of helium Ch 
Moureu lhe gases evolved from twelve different spring* 
were analysed and the figures given for the xmounts of 
carbon dioxide oxygen nitrogen and gases of the argon 
group —The influence of the nature of the anode on the 
electrolytic oxidation of potassium ferrocyanide Andrd 
Broohet and Joseph Patlt. lhe nature of the metal used 
as the anode has a very considerable effect on the electro 
lytic oxidation of potassium ferrocyanide the yields varying 
from 75 per cent in the case of copper to nil in the case 
of metals forming a soluble anode —On the complexity of 
dissolved sulphates Albert Ooleon On the assumption 
that the lowering of the freezing point of a solution of 
sulphuric acid is due to the single molecule H.SO, the 
author draws the conclusion that the sulphates of the 
bivalent metals in aqueous solution are present as double 
molecules —The stimulating and paralysing influent e of 
certain bodies in the production of rust L Lindpt—On 
the purification of solutions of vanadate of soda observ 
ntions relating to the methods of double decomposition for 
the industrial separation of metals M Horreneohmldt. 
An explanation of the use of vanadic acid in preference to 
sulphuric acid in the separation of silica and vanadic acid 
—lhe action of iodine and yellow oxide of mercury on un¬ 
saturated acids The separation of isomers J (oucault 
fhe results obtained depend upon the position of the ethylene 
linkage m the molecule Acida with the fly linking fix 
hypoiodous acid in a very stable m inner giving rise to 
lodolactones —Researches on the action of hydrobromic and 
hydrochloric acids on trixcetin Formation of sorm new 
halogen derivatives of tnacetin R da 1st AoMs—The 
addition of hydrogen to some aromatic ketones by means 
of reduced nickel A new method of synthesis of aromatic 
hydrocarbons Georges Darsene With nickel reduced 
from its oxide at a temperature of 300° C and working the 
Sabatier and Senderens reaction at 190° C to 195 4 C 
aromatic ketone* of the formula C,1I —CO—R are re 
duced to hydrocarbons of the type C,H,—CH,—R without 
the production of any apprecial le amount of the hexahydro 
derivative If on the other hand the nickel is reduced 
at the lowest possible temperature so that it is very active 
the addition product makes its appearance Details are 
given of the application of this reaction to several ketones 
and the method appears to be n general one for the produc 
tion of hydrocarbons —The action of pyridine and quinoline 
bases on bromosuccimc and dibromosuccinic esters I ouis 
Dubreull—The theory of colouring matters Jules 
•otlmldlln — On trehalase its general presence in fungi 
Em Beurquelot and H M rl s s s y. Trehalase appears to 
be an enzyme generally present in fungi the times of its 
appearance ana disappearance being possibly in dose re 
lation with the utilisation of trehalose or the storage of 
the latter in the form of reserve material —On the measure¬ 
ment and the laws of variation of the energy shown bv the 
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1 ttion to lh< origin of the cultivated potato Edou ml 
Heakel \ new theory of phototrnpum Georges Bohn — 
On thi gcnlog) of the Salzkanimeigut Lnuli Haul and 
Maunee Lucton —On the mountain chains to the south 
of the (iu idalquivir Robert DouvIlM — I he tension of 
rirbcnn and in the sen and on I hi miproral influence of 
the tarbmii and of the sec ind th at of the atmosphere 
August Krosh from a study of the equilibrium between 
sea water and thi carbonic acid of the cir the conclusion 
is drawn that the proportion of carbon dioxide in thi air 
tends to increase tne sea by absorbing the gis opposing 
this tendency Ihe measurement of the sensitiveness of 
t cste in men and women N Vaeohld*.- 1 he elimination 
of sulphui ind of phosphorus the demineralisation of the 
organism ind the m lgnifude of the cvrrage molecule 
elabonted in peisons suffering from akin disc ims A 
Daagrsi and J Ayrlgnmc —On the retationii between 
Surra and Mbori MM Vall«a and PanltMt —Remarks 
by M Lavaran on the prut ding rommunic etion 


1 rochiopsis fr m Br tish NtwCunea H 1 Preston A l orrection in 
Nomeoc'slure K A Snub — N tea on the American Lycloatomalidm 
onrt their Opercula W tl Pall Nun the Dates of Publication 
of ihe Various Parts f Moquin landon . Hist Mil rerr fluv do 
Prance J W Taylor 

Rival Asironomicai Society Ms 

Physical Social v ai 8 —Oi a Rapid Method cf Approximate Harmonic 
A aljas Prof S P Thompson > K S— A Hiich hreiura y Alter 
nst r W Duddell Kxh I itinn of Txperimcnts to khnw the Retsrdatlcm 
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Riyai S listy at 4 10 The An enl of Water in Trees Dr A J 
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THE MILLAIS BRITISH MAMMALS. 

T he Mammals of Great Britain and Ireland, By J. G. 
Millais. Vol.)>. Pp. xx + 363; illustrated. (Lon¬ 
don : Longrpans, Green and Co., 1904.) Price 
6 guineas net. 

N two important features this magnificent work, 
of which the first volume is now before us, may 
lay claim to special preeminence. First, the illus¬ 
trations, alike in number, size, truthfulness to nature, 
and artistic excellence, are unrivalled; and secondly, as 
regards the main and most important part of the sub¬ 
ject, namely, the habits and local distribution of the 
various species, the work is in no sense a compilation, 
but the result of long and patient personal observation 
on the part of the author Indeed, the only matter 
for regret connected with the work is that its price 
puts it out of the reach of a large percentage of field 
naturalists; bearing in mind, however, the style in 
which it is got up and the wealth of illustration, it is 
difficult to Bee how it could have been offered to the 
public at an appreciably lower figure. 

As an author of a work like the present, Mr. Millais 
has one incomparable advantage over the great majority 
—if not, indeed, over ull- of his fellow-naturalists in 
this country, namely, that he is a great painter. In 
this double capacity of artist and naturalist he is con¬ 
sequently able to present the public not only with 
exquisite artistic pictures of the animals he describes, 
but also with portraits which emphasise and bring into 
prominence their special generic and specific character¬ 
istics. It is, indeed, this judicious bltnding of the 
.artistic with the zoological aspect that confers on the 
coloured Illustrations in this work such peculiar value. 
Too often in paintings of this description we find either 
zoological details more or less completely sacrificed to 
artistic effect or the former brought into undue 
prominence to the destruction of all that is really 
artistic and pleasing. In hitting off the happy medium 
between these extremes, Mr. Millais and the other two 
artists who have assisted in the work have been re¬ 
markably successful. In addition to the coloured 
pictures, there are a number of sketches, and in some 
■cases photographs, showing the various animals in 
characteristic attitudes, in pursuit of their prey, &c., 
which illustrate their natural history almost without 
the necessity for letter-press. Nor is this all, for there 
are several sketches illustrative of the mammalian life 
-of our island in prehistoric times; and although some 
of the details of form and colour assigned to certain 
of the extinct forms may be .open to criticism, these 
certainly convey a good idea of the richness of this 
fauna as compared with that of the present day. No 
illustrations are given in the text of either skulls or 
teeth, which is perhaps somewhat to be regretted, as 
-the latter receive mention in the text. 

As regards the amount of time and labour the author 
ha* devoted to the work, it may be mentioned that, 
according to a statement in the preface, he made four 
successive expeditions, during as many years, in order 
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to acquire a full knowledge of the grey seal alone, and 
that the best part of five years has been spent on the 
task in general. 

The present volume contains the preface and intro¬ 
duction to the entire work, together with the text and 
illustrations relating to the orders Chiroptera, Insect- 
ivora, and Carnivora exclusive of the Mustelid® The 
relegation of the latter to the second volume is rather 
a pity, as it involves the intercalation of the seals and 
walruses between the bears and the weasels, which 
somewhat mars the sj sterna tic arrangement. The 
author states, however, that he found it impossible to 
complete his account of the Mustelid® in time for it 
to come in it* proper place. 

In his introduction the author takes a cursory survey 
of the history of the British Islands during the pre¬ 
historic and later Tertiary periods, and as he is not 
a professed palaeontologist he may perhaps be allowed 
a little license here, especially as it does not affect the 
general subject of the work. The statement as to the 
occurrence of ungulates in the Cretaceous (perhaps due 
to the author having been misled by a certain South 
American writer) is, however, open to exception, while 
the alleged first appearance of marsupials and Insect- 
ivora at the same time is perhaps an error in the 
opposite direction. The assertion that many types of 
mammals have been but little altered since the (Lower) 
Eocene might also be modified. 

While on the subject of errors, it may be mentioned 
that the author (and quite justifiably) is very much 
“ down ” on other writers on British mammals for 
their various sins of omission and commission— 
whether trivial or otherwise. He must therefore 
take it in good part if similar slips of his own 
are brought to notice. For example, we fancy Sir 
Archibald Geikie will feel somewhat surprised to find 
himself described as a distinguished palaeontologist 
and zoologist. Again, the initials of Dr. Smith Wood¬ 
ward are not A. B , neither is Dr. R. Ball (p. 238) the 
designation of the late director of the Dublin Museum, 
while Hermann, and not Herman, is the proper desig¬ 
nation of the author of the name Sorex vulgans (p. 
141) Lack of classical knowledge seems to be implied 
in the translation of Chiroptera as “ hand-bearers ” 
(p. 1 a). More serious is the discrepancy between the 
number of teeth in Rhinolophus as given in the text 
(p. 23) and in the formula (p. 24), while another error 
of the same nature occurs on p 143, where the number 
of premolars in the shrew is given as 2/4 instead 
of 4/2. Exception may also be taken to the statement 
(p 230) that bears, as a whole, are a more primitive 
type than dogs, and the fact that the plate of the walrus 
is lettered Trichechus rosmarm while the creature is 
described in the text as Odobaentis rosmarus is another 
instance of want of care. 

Reverting to the merits of the volume before us, 
attention may be directed to the value of the work 
accomplished by Mr. Millais in regard to the bats. 
.Vlthough the distinctive features of the various British 
representatives of the group can be gleaned by a 
careful study of technical treatises, the nature of the 
Illustrations given in previous works on British 
mammals rendered it very hard for the amateur (to say 
G 
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nothing of the professed) naturalist to identify such 
specimens as might come under observation. All such 
difficulties vanish with Mr. Millais’s life-sized coloured 
figures as a standard for comparison, the distinctive 
features of each species being brought clearly before 
the reader both in the text and in the plates. Much 
Important work has also been done with regard to the 
local distribution of several of the species, notably as 
to the occurrence of the lesser horseshoe bat and the 
nodule in Wales. Whether Mr. Millais has been well 
advised, at all events in a work of this nature, in 
genetically separating the noctule and Letsler’s bat 
from the pipistrelle may, however, be open to question. 
Moreover, seeing that the author refuses to admit 
“ Myotn myotis “ into the British list, the propriety 
of assigning a separate heading to this species may 
perhaps likewise be doubtful. 

Among the Carnivora, the account of the wild cat 
is of special interest, largely owing to the fact that 
the author does not endorse the views of tho late Dr. 
Hamilton as to the practical extermination of this 
species in the British Islands. Not that it is anywhere 
common, even in the wilder parts of Scotland, where 
in many districts it has long since been killed off. At 
the present day, owing to a special cause, west Ross- 
shire appears to be its main stronghold. As to the 
extermination of the wolf and the bear from our 
islands, the author has much to say—and all that he 
says is worth reading. Very interesting, too, is his 
account of two distinct types of the fox in Scotland, 
namely, a dark and grey form in the mountains, and a 
smaller red or pale form in the lowlands. Apparently, 
however, he docs not allude to the “ greyhound fox ” 
pf the Lake District, which Cumberland sportsmen 
insist is entitled to be regarded as a distinct local race. 

The most original and therefore the most valuable 
part of the section on the Carnivora is that relating 
to the British seals, of the characteristics and habits 
of- which Mr. Millais has made himself thoroughly 
master as the result of personal observation in their 
native haunts; and no longer will naturalists find any 
difficulty in distinguishing between the common and 
the grey seal at all ages. Special interest attaches to 
the recognition of four distinct colour-phases in the 
adult male of the grey seal, although, since every inter¬ 
mediate stage between these may occur, and they are 
found together, they cannot be regarded as local races. 
Even more interesting is the statement that the young 
hooded seal is not, at commonly reported, white, but 
of the same mottled colour as the adult. It is, how¬ 
ever, to be wished that the author had given the full 
reasons for this assertion. 

The author has expressed the hope that his work 
may be found a fitting companion, as regards illustra¬ 
tion, to Lord Lilford's volumes on British birds. So 
far as he has gone at present, he may be congratulated 
on having attained his ambition, and there Is every 
reason to expect that the second and third volumes 
will be fully equal in this respect to the one before us. 
For many years this splendid work will probably re¬ 
main one of the standard authorities on British 
mammals, and in the matter of Illustration it will most 
likely be always without a rival. R. L. 
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FIRE RISKS. 

Fir* and Explosion Risks. By Dr. von Schwarts, 

Translated by C. T. C. Salter. Pp. wd+ 3 tt- 

(London: Charles Griffin and Co., Ltd., 1904.) 

Price 1 6s. net 

N estimating the risks of fire due to the storage 
of goods of varying descriptions, the insurance 
companies are met by the difficulty that the knowledge 
necessary to gauge the comparative safety or other* 
wise of the materials present is of so technical a nature 
that but few possess it, and in many cases substances 
of apparently the most innocuous character become 
active sources of danger under conditions Hkely to 
escape the notice of any but those who have made a 
special study of the subject. As a result risks are 
often taken at far too low a premium, whilst the dis» 
trust born of the loss incurred afterwards leads to ex¬ 
cessive charges in utterly wrong directions, very few in¬ 
surance offices being fortunate enough to possess in¬ 
spectors or assessors with the necessary knowledge 
to safely guide them in the adjustment of their scale 
of fees. 

In Germany several works by surh authorities as 
Dr. Richter, Prof. Hapke, and Dr. von Schwartz lend 
valuable aid to the scientific side of the question, but 
in England, with the exception of some valuable little 
works compiled by Mr. W. A. Harris, the able secre¬ 
tary to the Phoenix Fire Office In Liverpool, the 
literature of the subject has been entirely neglected, 
although the fact that on an average 10,000,0001 . Is 
annually paid by British fire insurance companies on 
fire claims alone, whilst the loss probably is nearly 
double this amount, suggests that the subject is well 
worth the deepest consideration 

Under these conditions it is a matter for congratu¬ 
lation that Mr. C. T. C. Salter has now given us an 
excellent translation of Dr. von Schwartz’s valuable 
book on “ Fire and Explosion Risks,” a handbook 
which deals in a thoroughly practical way with the 
investigation, detection, and prevention of dangers 
arising in the manufacture and storage of the most 
widely used chemico-technical substances. 

The author has had a very wide experience as a 
consulting chemist and factory inspector, and has 
brought his almost unique experience in manufacturing 
methods to bear upon the various risks which they 
entail, with the result that he has produced a work 
in which practice is so blended with theory as to make 
the book of the utmost value, not only to chemists, but 
also to those who, without much chemical knowledge, 
yet wish to master the mysteries of a very intricate 
branch of technical application. 

In dealing with the various substances the raw 
material is fully described in each case, its origin, 
physical character, and behaviour under ail conditions 
is freely discussed, whilst cautions and suggestions 
for the safe manipulation and storage of each are 
clearly stated. 

The arrangement by sections of those bodies likely 
to react on each other is particularly useful, and die 
works chemist and insurance surveyor can find the 
information he seeks in relation to the particular daw 
of goods with the minimum of trouble. 
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Taking the book ai a whole, the reader's interest | reactions are best employed by 
it fully sustained, and although one finds instances of 


duplication of cautions, this is evidently the result of 
the sectional arrangement and so unavoidable. 

In so excellent a work detailed criticism is a some* 
what thankless task, but It might be suggested that 
in discussing the risks attendant on the use of 
petroleum lamps, some notice might be taken of the 
views of Sir James Dewar, Dr. Boverton Redwood, 
and the late Sir Frederick Abel, as to increase of the 
flash point not being so complete a solution of the 
trouble as the author leads one to believe. 

It might be well to note in a future edition that 
barium peroxide, which on p. 117 is said to become 
dangerous at 8oo° C., may also give rise to fire at 
atmospheric temperatures when exposed to friction 
with organic matter. 

On p. 187 it is stated that one pound of calcium 
carbide furnishes 4 to 4} cubic feet of acetylene, which 
is perfectly true of the inferior carbide made on the 
Continent, but with material of the quality until 
recently made at Foyers the yield rarely fell below 
5 cubic feet per pound. 

Occasionally one finds slight discrepancies in the 
statement of temperaturcs in different parts of the 
book, the temperature at which lead fuses being given 
at p. 291 as 325° C , whilst in the appendix, 
p. 343, it is stated to be 334 0 C. Such details as these, 
however, detract but little from the value of a book 
which is an important and most valuable addition to 
the technical literature of the day. 


THE DETERMINATION OF MINERALS. 
Mineral Tables—for the Identification of Minerals by 
their Physical Properties. By Arthur S. Eakle, 
Ph.D. Pp 73. (New York : John Wiley and Sons ; 
London: Chapman and Hall, Ltd., 1904.) Price 
5*. 6d. net. 

TUDENTS of mineralogy, miners, prospectors, 
and others interested in the determination of 
minerals by methods which do not involve the use of 
elaborate apparatus, will find this little book a useful 
addition to the literature of the subject 
The tables, though forming a volume of only 73 
pages, include nearly 250 minerals, comprising all 
the commonly occurring ores, veinstones, and rock- 
formers, as well as a few species of more restricted 
occurrence. They are designed for the identification 
of unknown minerals by the examination of their 
physical properties atone; blowpipe reactions are not 
employed at all in the scheme. It is claimed by the 
author that the determination of minerals by blow¬ 
pipe analysis is less apt to .become merely mechanical 
if it has been preceded by practice in identification by 
physical properties. This is no doubt true; and if, as 
is often die case, the beginner is tempted to rely upon 
blowpipe analysis alone, that intimate acquaintance 
with minerals which is only gained as the result of 
the systematic observation of their physical properties, 
and which is so valuable for their ready recognition 
in the field, is either missed entirely or is only very 
imperfectly acquired. Indeed, in most cases blow pipe 
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mineralogist in confirming conclusions already arrived 
at from the evidence of physical properties. They are, 
however, so invaluable for this purpose, and afford 
such an indispensable aid to Identification by physical 
properties, that any determinative scheme from which 
they are entirely excluded must be in a sense deficient. 
The author would have greatly added to the value of 
the tables by including for each species a brief state¬ 
ment of its distinctive blowpipe reactions, and we 
venture to suggest this extension of the scope of the 
work to him for futurt editions. 

As in all tables of this kind, the identification of an 
unknown mineral is effected by a process of elimin¬ 
ation. The minerals dealt with in the book are first 
divided into categories according to their colour in the 
powdered condition; these groups arc then subdivided 
into minor groups according to the colour of the 
mineral in mass; and finally, the species in each of 
these divisions arc arranged in order of hardness. 

In general plan the tables are similar to those of 
Weisbach; but they differ from them in certain re¬ 
spects, notably in tlieir greater simplicity, and in the 
abandonment of that indefinite and unsatisfactory 
property lustre, as an important means of discrimin¬ 
ation. The tables are preceded by an “ analytical 
key,” by reference to which it is possible, after pre¬ 
liminary observations of streak and colour, to see at 
a glance in which table the mineral under examination 
will be found; it is then only necessary to determine 
the hardness and one or two other characters, such as 
crystalline form, structure, cleavage, specific gravity, 
and so forth—all of which are described in columnar 
form in the tables—to complete the identification 

The omission of the great majority of those rare 
minerals which the ordinary student or prospector is 
scarcely likely to meet with, and which by their inser¬ 
tion render so many books of this kind dear and un¬ 
necessarily complicated, is to be commended. The 
tables are certainly to be regarded as among the most 
satisfactory that have yet appeared. 

OUR BOOK SHELF. 

Die Stnnesorgane der Pflaneen. By G. Haberlandt. 

Pp. 46. (Leipzig: Barth, 1904.) Price 1 mark 
This little book, which is appropriately dedicated to 
the memory of Darwin, was given as a lecture before 
the recent Versammlung deutsrher Naturforsrher und 
Aertzte at Breslau. The author devotes the chief part 
of his space to a semi-popular account of the various 
types of structures, such as bristles, hairs, papillae, 
which serve for the perception of mechanical stimulus. 
This is necessarily, to a large extent, a recapitulation 
of his own interesting work on the subject, and is 
followed by an account of the statolith theory—the 
hypothesis independently put forward by himself and 
Nemec as explaining the sensitiveness of plants to the 
force of gravity. The most interesting part of the 
lecture is, however, Haberlandt’s concise discussion of 
his recent theory of the mechanism by which the direc¬ 
tion of incident light is perceived by plants. He 
believes that the epidermic cells are, so to speak, the 
eyes of the plant. Thus, according to his view, when 
light strikes a leaf at right angles to the surface it 
results, from the plano-convex form of the epidermic 
cell$, that the inner wall of each cell is illuminated 
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more brightly in the centre than at the periphery. 
This make* it possible for the leaf to orientate Itself 
in regard to light. Thus, suppose the plant to be 
moved so that the light now strikes the leaf obliquely, 
the bright patches of light on the inner cell walls will 
no longer be central. This change may be believed to 
constitute a stimulus calling forth a curvature of the 
leaf stalk by which the leaf is brought again to its 
normal position at right angles to the incident light. 
Thus the leaf moves when the bright patch is not 
central, and comes to rest when each of its epidermic 
cells is centrally illuminated. This attractive theory 
cannot be said to be as yet established, and botanists 
will look with interest to its further development by 
Its author. The appendix of six pages is devoted to 
the literature of the subject and to short discussions 
of points which probably seemed too technical for the 
text of the lecture. 

Electricity in the Service of Man. By R. M. 
Walmsley. Pp. vili + iao8. (London : Cassell and 
Co., Ltd., 1904.) Price lor. 6 d. net. 

When the first edition of this book was published in 
1888, it was doubtless a comparatively easy matter to 
write a treatise covering all the practical applications 
of electricity to the service of man. As each successive 
edition appeared the task must have become one of 
increasing difficulty, and now that the fourth has been 
reached Dr. Walmsley no longer finds it possible to 
condense all his material into one volume. He has 
therefore wisely confined himself to certain branches, 
and left the others for treatment in a supplementary 
volume. The book before us is divided into two parts, 
the first being more or less theoretical, dealing with 
the principles, and incidentally with the history, of 
the subject, and the second dealing with the technology 
of electricity. The first part is clearly written, and 
forms a good introduction to the study Of electricity 
and magnetism which should be valuable to the 
beginner or to the amateur interested in scientific 
progress. The second part is confined in the present 
volume to generators and motors, with a chapter on 
measurements. The writer is of opinion that these 
more advanced subjects are best studied by means of 
the many very excellent treatises specially devoted to 
them j but still, there can be no doubt that a general 
review such as the one before us appeals to a large 
class of readers and serves a useful purpose. The 
book is plentifully illustrated with drawings and 
diagrams, which arc for the most part good, though 
several, especially in the earlier part, are rather crude 
and out of date. M. S. 

The Flora of the Presidency of Bombay. By T. Cooke. 
Vol. ii. Parti. Composite to Boraginaceae Pp 316. 
(London: Taylor and Francis, 1904.) Price 91. 

This volume begins in the middle of the series tnferae 
belonging to the gamopetalous division. The indi¬ 
genous species of Composite arc numerous, but for 
die most part are not so important as the introduced 
composites, of which a list is given. In the series 
heteromerat the cohort Ericales is unrepresented, but 
the orders Myrsineas, Sapotaceae, and Ebcnace® in¬ 
clude several interesting genera. Under Bassia Dr. 
Cooke explains how the synonym Illlpe has been 
erroneously introduced. Illlpe is the Tamil name for 
Bassia longifolia, and is applied commercially to the 
fatty product obtained from the fruit; this species re- 

5 laces in southern India the better known mahua tree, 
losna latijolia, of which the flowers furnish a favourite 
food, also a spirit to the natives of Central India. The 
province is rich in species of Diospyros, amongst them 
ebenum, mslanoxyton, the calamander-like oocarpa, 
and crurnsnafa. The author agrees with Hiem in 
uniting D. ebenum and D. asstmilit, but separates 
D. cordifolia and D. mowtano. The Apocynaces in- 
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dude Cerbera OdoUam at the salt marshes, an endemic 
Beaumontia, and a species, also endemic, of Krvar 
taraia, a genus cut off by Dr. Stapf from the original 
genus Tabemawnontana. Another dominant order 
is that of the Asclepiadacese, which furnishes mostly 
twining shrubs or climbers, and of which a good many, 
as, for instance, the four species of Hoya, and seven 
species of Ceropegia, are confined to the western side 
of the peninsula. This part gives every indication of 
the same care and accuracy which distinguished the 
first volume. 

Quadratic Partitions. By Lieut.-Colonel Allan 

Cunningham, R.E. Pp. xxiv + 366. (London: 

F. Hodgson, 1904.) Price 12s. net. 

This contains a complete list of primes p up to 
99991, with the factors of p— 1, and resolutions of 

p=o 1 + A•«f^ + 2d»=A a +3B•=i<L*+^7M•) i 
of pcs«*-2/* up to 24977; together with other re¬ 
solutions of the type mp=x*±Dy* for selected values 
of m, D, and all primes p up to a certain limit. 
Besides this, there are tables relating to the Pellian 
equation, and others directly connected therewith. 
The introduction explains the nature and use of the 
tables, and gives an account of their preparation. 
Though some of the contents have already been pub¬ 
lished (as explained in the introduction), a substantial 
part appears for the first time in print; the whole 
forms a varied as well as extensive series of arith¬ 
metical records which will be found of great value by 
those who are interested in the theory of numbers, 
especially in connection with the theory of residues 
and of quadratic forms. Great care has been taken 
to ensure accuracy, and the appendix contains lists 
of errata detected in various preceding tables. The 
new part of the work represents a very large amount 
of labour, which is henceforth spared to those in search 
of material for induction, and the grants made by the 
Royal Society towards the expenses of computation 
ana publication have been worthily bestowed. It may 
be added that the paper and type used are satisfactory; 
in the case of tables this is a matter of real import¬ 
ance. All serious students of the theory of numbers 
ought to procure this work, as well as Lieut.-Colonel 
Cunningham’s “ Binary Canon,” for, independently 
of their use in solving special problems, these tables 
may suggest or confirm new theorems of real import¬ 
ance. 

Advanced Hand-camera Work. By Walter Kilbey. 

Pp. xvii+98 (London • Dawbam and Ward, Ltd., 

1904.) Price is. net. 

In this scries of photographic books already published 
the present author is responsible for the popular volume 
on “ Hand Colour Photography,” which is now in 
its second edition In the issue before us he deals with 
the higher flights of hand-camera work, more 
especially in connection with its use with the focal 
plane shutter. The subject-matter treats of the selec¬ 
tion of apparatus, the behaviour and efficiency of the 
focal plane shutter, and practical work with the 
camera, the last mentioned consisting of hints on 
focusing, exposing, and the treatment of moving 
objects. No less important are the subjects of the 
last two chapters, which concern the plates and 
developers suitable for such work, and the employ¬ 
ment of hand cameras in telephoto, stereoscopic, and 
orthochromatic photography. A great number of 
excellent and appropriate illustrations from the 
author's own negatives accompany the text. 

The easy and clear style of tne author, and his 
thorough acquaintance with the subject he is treating, 
render the book not only delightful to read, but a valu¬ 
able guide to those who wish to work successfully 
with Hand cameras. 
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LETTERS TO THE EDITOR 
[Tfcs Xdtior does not hold himetlf responsible for ohntons 
mpruted hy hit correspondents Nttthtr eon ho undertake 
to r e t u rn or to correspond with the ter friers of rejected 
mattuecripU intended for thu or any other part of Naturi 
No notice is taken of anonymous communications ] 

Tbs Definition of Entropy 
Thxrx is I fear a difficulty in drafting Prof Bryan i 
definition to at to be clear at well at accurate 1 hit antes 
when the definition it firtt given with reference to the 
entropy of the working substance because the non available 
energy is not neceisanly a portion of the energy of the 
substance The terms available energy free energy bound 
energy and non available energy are continually used 
loosely in thermodynamics as if they referred to portions of 
the energy of the working substance I know from expert 
ence the difficulty of defining the entropy of the working 
substance in terms of dissipation or degradation without 
reference to the state of things outside the substance and 
in a paper on the factors of heat I adopted the notion of 
reduction of transfer credit so that increase of entropy 
went with lessening of capacity for transforming heat into 
work with change of volume In my book on ~ Entropy 
the whole treatment is essentially from the dissipation or 
degradation point of view but entropy is first defined in 
connection with the irreversible ncrease of entropy in an 
isolated system It is thus defined Increase of entropy 
is a quantity which when multiplied by the lowest available 
temperature, gives the incurred waste 

May I say that I am exceedingly glad to find Trof Bryan 
treating the subject from the same point of v ew as it is 
strong evidence that my treatment is essentially r ght 
41 Palace Court W J Swinburn* 


In answer to Mr A T Mundy s questions it seems 
to me that it would be Impossible in a young 
living ape by artificial means to prevent his frontal 
suture from dosing and if we could succeed in keep¬ 
ing it open I question if any marked increase in the 
size of the animal s frontal lobes would augment his in¬ 
tellectual capacity It is not only the great size of man a 
cerebrum as compared with that possessed by anthropoid 
apes which gives him greater Intellectual power but as I 
have stated in the passage quoted by Mr Mundy from my 
Hunterian oration the frontal and panetal lobes of the 
human brain are far more perfectly developed than the 
corresponding lobes among anthropoid apes This is 
especially the case with respect to those motor and psychical 
areas of man a cerebral convolutions which control his 
power of intelligent speech these areas of the brain are 
deficient in the anthropoid apes It is probable that man’s 
ability to make use of articulate language and through 
this means to think has led to the great development of 
the psychical elements of his bra n A comparison of the 
size and conformation of the cranium of Tertiaiy man with 
that of existing Englishmen is an indication of the length 
of time It has taken for the human cerebrum and therefore 
intellect to reach its present stage of evolution Man and 
anthropoid apes we no Id to be derived from a common 
ancestral stock the former under the action of natural 
selection and other causes inelud ng I think not only 
an inherent capacity of cerebral but also of cranial growth 
have gradually developed whereas anthropoid apes from 
arrest of cranial and cerebral growth have not reached the 
standard attained by human beings the difference between 
these twj orders of beings however is one of degree and 
t ot f kind N C Macnamara 

November 36 


Mr Swinburnr has directed attention to an obscure point 
in my letter of November 10 which is calculated to produce 
oulte the contrary impression to what I intended In 
defining available energy relative to a given temperature it 
was not my Intention to exclude work that the system was 
capable of producing by expansion or otherwise without 
using the reversible engines and instead of maximum 
amount of energy ' I meant maximum amount of work 
By work I refer to ord nary mechan cal energy as opposed 
to what Mr Swinburne calls waste energy The point 
to which I wished to d rect attent on was the desirability 
of basing a definition of entropy on non available energy 
and the use of the term relative in this connection or 
at least some equivalent language (as implied in my words 
The definition may be stated somewhat as follows ) 

So far as I am able to judge both from Mr Swinburne s 
book and from some correspondknce with the author it 
would appear that the conclusions to which 1 am being led 
by independent working in regard to entropy agiee closely 
in many substantial points with those at which he has 
arrived Sine* the controversy referred to there have been 
one or two papers published on the subject by other writers 
with which I altogether disagree G H Bryan 


Craniology of Man and the Anthropoid Apes 
In reading Mr Macnamara s Hunterian oration of 
February 1901 1 find these words — 

Prof Demker in his work on the embryology and de 
valopment of the anthropoid apes has shown that m con 
sequence of the early cloture ot the anterior sutures of the 
skull of these animals the fore part of their brain does not 
increase beyond the size it had attained at the end of the 
first year of life but in mair these Aitures do not consoh 
date until a much later period so that the anterior lobes 
of his brain are enabled to expand and actually become far 
more perfectly developed than the corresponding lobes 


__,_ .... _ _ J keeping tl 

sutures of an infant ape open by artificial means? And 

U has 

(9) Has die brain been found to expand and become more 
perfectly developed? 

For If so we should expect the ape to manifest an Intelli 
gence not far short of that of a man A T Mundy 

HO 183*. VOL 7 l] 


Pinnipedia a Sub order of Cetacea' 

One is so much accustomed to encounter strange asser 
I ons in regard to zoology in the non scientific Press that 
one takes littli not re of them but when one reads under 
the head of Sc rnce as may be read in th s day s 

i\ thenaeum (p 767) a revirwrr of Mr M ltais s Mammals 
of Great Britain and Ireland complaining of that work 
that Nowhere is it stated as it should be that the Sub 
order Pinnipedia belongs t the order Cetacea one it 
tempted to ask to what end have writers on class fication 
lab ured if such a 1 assert on as this is to pass un 
challenged’ If by a slip of the pen Cetacea was 
written for Carnivora one can sympathise with the re 
viewer for all are liable to such unhappy accidents but the 
general drift of his re narks seems to forb d that charitable 
construct on for n the preceding paragraph it is expressly 
stated thnt the Carnvora except the MusteluLe are dealt 
w ith in the vol tme T Z S 

Dece Tiber 3 


The Late Mr Aaaheton Smith 
1 hr man of ample meins and who is a lover of liv ng 
ireatures has a great opportunity Mr Assheton Smith 
had this opportunity and he used it not only to gratify his 
own pleasure but to share it with others Thera was 
nothing th it ho liked better than to go the round of lus 
park with a guest and to point out and discuss the characters 
and hab ts of the animals which he had gathered together 
from var ous quarters of the globe With the late squire 
such a ramble was no ord nsry treat One felt too that 
in this man the beasts had a true friend that he had studied 
them and knew their ways and that be would do his utmost 
to make their lot as happy as possible 1 o such a man science 
owes a great debt Not only does he afford the student an 
opportunity of studying animals in favourable circum 
stances but he is able to place material at the disposal of 
the laboratory and museum when these animals have paid 
nature s last demand For a number of years I have had 
the good fortune to act as it were at prosector to his 
menagerie and both my students and I have been able to 
carry out not a few studies in comparative anatomy Some 
times playfully he would accuse me of possessing the 
‘ evil eye ' as he said that an animal was not likely to 
survive long should I express a desire to have it eventually 
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for the collage museum. I am grateful that my liking for 
natural history brought me in touch with him. It T« in 
the email action* of life that one can beet read character. 
A gentleman to the core, he wai never fearful ot giving 
himself away by showing the utmost courtesy to the 
humblest. An unfastened door or gate, a watertap left 
trickling he would not abide. Everything at the park 
must be precision and finish to the smallest details. Over 
his many acts of private charity he ever kept the veil tightly 
drawn. A few of them have incidentally come to my know¬ 
ledge, and they reveal the vaatness of his sympathy. His 
many zoological donations, and his gift to the college of 
a site on the Menai Straits for a biological station for the 
study of marine life, bear eloquent testimony to his desire 
to advance science. May the pile to be raised on this fine 
site—let us hope at no distant date—be at least one grateful 
tribute to his memory. Pwtlp J. White. 

University College, Bangor, November a8. 


Fran 10b. 30m. to 13b. 15m. 
„ 13b. IS«- ». * 6 h. 30m. 

„ 10b. 30m. „ 17b. 35m. 


si meteors observed 
shooting star seer 


As no mention is made of the state of the we at her, ft 
aeems the display terminated very abruptly at Paris, slight!) 
more so than in Dublin or elsewhere, as Mr. T. K. Clap, 
ham, on November 13, from ixh. 45m. to 17b. 45m. counted 
19 Leonids with 3 three doubtful ones, notwithstanding twe 
brief Interruptions from clouds, this result, it may be added, 
indicating a meteoric rate almost exactly equal to that ol 
the preceding night as given by Mr. Hector Macpherson, 
who on November 14, from ijh. to i8h., recorded 35 meteors 
(English Mechanic, November 25, p. 365). The rate on 
the latter night seems, however, to have been even higher 
than this to judge from some results, but more observations 
are, no doubt, desirable John R. Henry. 

Dublin, November 29 


The Leonid Meteors of 1904. 

From results of observations of this shower as published 
in Nature of November 24 it seems that Leonids were 
found to be somewhat numerous on the night of 
November 14. It is to be regretted that those observers 
who were able to count so many shooting stars on this 
night had not the following night equally clear, ns at 
Dublin both November 14 and 15, though not to the same 
degree, proved favourable for observations, and it was on the 
latter night that the maximum ociurred. Owing to the 
unsuitable weather that appears to have prevailed in many 
places on November 15, Mime details of the observations 
made on the successive nights of the epoch at the same 
place may prove interesting 

The night of November 14 turned out ideally fine here, 
the temperature alvi being very mild for the season 
During a watch on this date from lah. 15m. to 13b. 45m 
(Dublin time) 10 meteors were counted, of which 7 or 8 
were referred to the Leonid radiant The meteors, especially 
the Leonids, did not appear very bright, only 1 of the 
first and a or 3 of the second or third stellar magnitudes 
having been seen No particulars of their paths were noted, 
as doing so might have interfered with the observations 
of other meteor*. Shooting stars were more numerous in 
the early part of the watch than after midnight, 5 having 
been counted between joh. 4cm. and nh , of which 2 shot 
fiom the direction of Leo, Another, though feebler, maxi¬ 
mum occurred about 13I1. j but, as It was considered from 
the declining meteoric rate that the anticipated miniature 
shower of tnls night was already over, observations were 
discontinued shortly before i4h. 

The night of November 15 began very inausplciously ; 
clouds in the early evening covered the heavens, totally 
conceating both moon and stars. Subsequently, however, 
the sky partially cleared nt intervals, and when observations 
wero begun at loh. 15m. passing ilouds in the east left 
dear tracts of considerable area. Though the seeing was 
thus far from good, yet meteors were considered to be rather 
scarce, only 1 shooting star, a third magnitude Taurid, 
having been seen during a watch extending over nearly an 
hour. About 1 ih. the ilouds passed off, leaving the eastern 
sky clear until nearly lah. Meteors now began to be more 
numerous. A fine Taurid at uh. 25m. passed down straight 
towards I-eo, which, however, was partly Invisible In a 
bank of fog along the horizon. When about twenty minutes 
later the “ Sickle ” emerged dear in the heavens, a 
succession of fine Leonids left no doubt as to the superior 
character of the coming display. 

From uh to ijh. 30m. 38 meteors were counted; at 
14b. 55m. the number had incre a se d to 50 meteors, the total 
result at i6h. 45m. amounting to 60 meteors. But owing 
to clouds observations were greatly hindered from ixh. 43m. 
to 14b. urn., and a second Interruption of nearly equal 
length, arlefihg-'from the same cause, occurred about 15b. 
During th£MK hour of the watch the sky was fairly clear, 
and it was noted that the meteor shower was now rapidly 
declining, 1 The majority of the meteors were observed to 
emanate from Leo as soon at the latter had become visible 
,clear midnight. 

’ The shower was also observed at the Paris Observatory 
on the night of November 15 with the following results 1 :— 

1 The cshIu in of courw gtven b Paris mess Urns. 
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Blue-stained Flints. 

Two years ago I found large patches of an intense blue 
colour, with some black spots, on flints on the quay at 
(.rent Yarmouth I looked for a possible cause, and dis- 
tovered other patches simitai in all respects but colour. 
The latter patches were hiack, and had been made by tar 
spilt by fishermen when tarring their fish skips I kept 
tome pieces, both black and blue, in a box until some 
months ago, and no appreciable change hud token place, 
so I came to the conclusion that the blue colour was pro¬ 
duced by the action of the tar on the flint when exposed to 
sunlight 

This occurrence is interesting In view of the action noticed 
by Dr. Allen between gas-lime and flint, and points to the 
action on the flint of some substance common to the tar and 
gas-lime 

May I suggest to your former coi respondent that the 
blue flints seen at Bournemouth were produced from the 
black, and not vice versA Ihouas L. D. Porter 

County School, Ilford, Essex 


“FIND” OF liOYAL STATUES AT THEBES. 
'T'HE “ lnnd of surprises and paradoxes,” as Egypt 
has well been called, has once again justified its 
reputation, and out of the ruins of one of its most 
ancient cities there has conic to light a mass of 
historical evidence which, if we mistake not, will 
be found to be of more importance the more it is 
studied. It will be remembered that for many years 
past.M. G. Lf grain has been carrying out a senes of 
repairs of a very fnr-rearhing character on the mass 
of buildings of various styles and ages which is 
commonly known ns the “Temple of Kamak.” In 
the course of this worts he has collected a number of 
important facts which, when duly arranged, will be of 
considerable use to the student of ancient Egyptian 
architecture, and, side by side with these, he has 
brought together a considerable amount of information 
of value historically. It is not our purpose even to 
outline the broad facts of the works of restoration 
which he has carried out, and we therefore pass on to 
state briefly the facts which relate to his last “ find ” 
of monuments at Kamak. 

Early in the present year M. Legrain was continuing 
the excavation of a portion of the temple precincts 
near one of the great walls when he accidentally came 
upon a large pit or well which, it was evident, had 
been filled up by the ancient Egyptians. Soon after 
he began to dig out the well the workmen came upon 
a layer of statues made of hard stone of various kinds, 
and when the mud was removed from them many of 
them were found to be inscribed. Beneath thia layer 
of statues was a layer of earth, and beneath the earth 
was another layer of statues, and the clearing out of 
the pit showed that it was filled with layers 91 statues 
and earth, arranged alternately. The statues were 
usually found face downwards, and it thus became 
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clear that they had been so placed in order that their 
faces might be protected by the soft earth and mud 
in which they wav buried The total yield from the 
pit or well was about 450 statues 

As soon as the pit was emptied M Legrain began 
to examine the objects which he had found and he 
saw that many of the statues were royal and that 
speaking generally the oldest belonged to the second 
or third dynasty and the latest to (he twenty sixth 
dynasty The greater number of them were of tourse 
made for high officials generals architects priests 
Ac , and we may be certain that from first to last they 
represent the men who during 1 period of about 3500 
years were the principal benefactors of the greit 
temple of Amen-Ra the ‘ king of the gods at 
Thebes The question which naturally arises is How 
came these statues to be in the plate in which they 
were found 9 The answtr is not far to seek We 
know that it was a custom among tht Egyptians 
for the kings and their nobles to dedicate statues of 
themselves to the temples of the god or gods whom 
they loved to worship and they did so with the idea 
that after death their spirits would come from their 
graves and inhabit them and would enj( y in their new 
existence the worship which had been thtir delight 
when upon e »rth \s the spirits of thi gods also 
dwelt in the statues which were dedicated to them in 
the temples the spirits of the kings and their nobles 
would thus dwell in divine company ind would par 
ticipate in the happiness which disembodied spirits 
were believed to derive from the chants ind hjmns of 
the faithful and the offerings and incense which were 
offered up by the priests How this statues were 
irringcd is not quite clear but it is pretty certain that 
they were placed in niches or on pedestals in the 
ihambers adjoining the s inctu irv As time went on 
chamber after chamber would become full and it 
length it would be as difficult to find a site for i new 
st itue as it is to find a site for 1 monument to some 
illustrious dead person in our own Westminster Abbey 

It has been the custein to say that the. temple of 
Amen R1 tt Karnak w is founded bv the early kings 
of the twelfth dynasty about u c 3500 but it is clear 
from the statues which M Iegrun lias brought to 
light that a temple to Amen mist have, existed it 
Karnak at least seine 151x1 >e us earlier Some 
archaeologists basing their opinion on the evidence 
derived from religious texts have alw iys muntuned 
that the twefth dynasty temple of Amen was merely 
a new foundation ina not tht trigmal temple md 
this was the view wh ch Sir Norm tn Lorkvir K C B 
arrived at in his invtstig itiexts of the systems of the 
orientation of Egyptian temples We now know that 
so early as u c 4<xx> an important temple of Ame n 
stood at Karnak and that even in that early period 
it was already so old that kings held it to be one of 
the highest honours attainable to have their statues 
included among the monuments of the “ glorious and 
mighty dead who were commemorated there Ih 
temple of Amen represented the roll of famt for the 
Fgyptians and M Lcgrain s find helps us to 
understand why Karnak was declared bv the priests to 
be the throne of the two lands ’ (»e Egypt) and 
the “ seat beloved of the heart of the god Now the 
fortunes of the god Amert and of his temple varied 
with those of the king and the glory of his sanctuary 
waxed and waned according as the prosperity of the 
country increased or decreased During the fourth 
fifth and sixth dynasties the chief centre of power lav 
between Heliopolis and Memphis from the twelfth to 
the twentieth dynasty it rested at Thebes and the 
temple of Amen between bc 2500 and bc 1050 was 
the greatest m the land, just as Amen himself was the 
greatest of the gods 

Between b c 1000 and b c 650 evil times came upon 
NO 283a, VOL 71] 


Thebes and the formerly wealthy capital became 
poverty-stricken A serious trouble between the priests 
and the people resulted m the dep irture of the former 
to Nubia and in consequence the temple of Amen fell 
into a state of decay Worse than nil soon after his 
accession b c 668 Asbur bam pal King of Assyria, 
invaded Egypt and marching up the country plun¬ 
dered Thebes ind its temples This blow the city 
stems never to have recovered and for about 300 
years it held 1 position of no importance in the country 
under the Ptolemies some attempt to rebuild certain 
portions of the Temple of Amen was made and it is 
probable that the work was begun under the wise rule 
of that astute ruler Ptolomv I It was of course 
impossible to restore the worship of Amen to its 
original glory and the extent of the buildings of the 
god must have been considerably curtailed 

Whilst the work of restoration was going on the 
question of the disposal of the statues which M 
I egrnn has unearthed time up for decision It was 
felt that to destroy the statues would be a sacrilegious 
and profane act and therefore an old well was chosen 
in which to bury them as we have seen they wtre 
carefully placed in layers of earth or mud and it is 
entirely to the religious instinct of tht restorers of the 
temple of Amen that we owe the preservition of such 
1 unique series of statues In his Notes prists a 
Karnak ” recently published in the Recuetl M 

I egrain directs special mention to the statues of three 
kings of whom previously no monuments have been 
known these are —Mer hetep Ra Mer sekhemRa 
Mer ankh Ra It is early yet to attempt to assign 
exact places to these kings but the discovery of 
their monuments is a striking contradiction of the 
issertun which his been nude recently to the 
effect that our knowledge of Egyptian history is 
romplcte and that there arc no more important 
discoveries to b< made in 1 gjpt Urcady M 

II gr un s examination of the statues from Kai nalc 
cnibles us to correct our views cn Fgyptiui 
hislorj ind we must be prepared to admit that the 
kings of I gypt were onsideriblv more in number 
than the king list of Manitho would lead us to sup 
pose and that some of the djnasties wire contempor¬ 
aneous M Le grains find also proves beyond ill 
doubt the futility of limiting dynastic historv to a 
period of 3000 years as some of the German savanu 
hive done and the evidence which is iceumul iting 
r ipidly all goes to show that the assertions concern ng 
the greit antiquity of Fgyptian civilisation inidc by 
Herodotus and other Greek writers and the op 11 ns 
of mexiern experts like Mane tie Chabas and our wn 
Hincks arc goner illy cerrcet 

1 he stituis recently found bele ng to all the dynasties 
which ire most famed fer the preduction if fine 
artistic efforts in sculpture md statuarv ind m in> of 
them may well be considered to ref resent with gnat 
fidelity thi features if the men they commemorate 
Ne irly all the gnat kings of Egypt tex k can to h ive 
their portrait statues idded to thi Karn ik lollection 
md down to the Ptol male p riod the lover of 
antiquity in hgvpt could look upon contemporaneous 
portruts in stone of the kings of the Archaic period 
of Cheops the builder of the Great Pyramid of tiro 
great « amors of the e Icvi nlh tw elfth and eighteenth 
dynasties of the bombastic Rame v ses II and of the 
Nubian king Tirh ikah who to his credit be it said 
left the shnne of Amen at Karnak uninjured and 
humbly worshipped in that great symbol of the solar 
worship of the ancient Fgyptians It is greatly to be 
regretted that the Ptolemies did not cause portraits of 
themselves and their queens to be included among the 
statues of the great kings and priests of the country 
over which a strange fate called them to rule 
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COMPULSORY GREEK AT OXFORD AND 
CAMBRIDGE 

*T* HE statute enabling students of mathematics and 
* natural science to proceed to a degree at Oxford 
without previously passing in Greek has been rejected 
in the larger house by aoo votes to 164 At an earlier 
Jtaga the proposal was adopted m the smaller assembly 
by the narrow majority of two votes The discussion 
accorded to the statute was brief for the voters hid 
probably made up their minds, but it revealed the 
fact that while tne familiar arguments is to culture 
ftnd the humanities held sway with those who have 

learned nothing and forgotten nothing some con 
demned the proposal at least ostensibly because it 
Was too narrow It would shut up scho< 1 boys with 
a bent for mathematics or science to a premature 
specialism ’ if they alone had to be segregated yeirs 
before the university stage from their happier fellows 
on the * classical side 

The Cambridge proposals avoid it least this latter 
objection 1 hey recognise th it the examinition which 
admits to the university should be one in the sense 
that it allows the student who his passed it to enter 
any faculty or department of the university Ht need 
not while still at school decide finally as to his 
special subject or subjects, and if he changes his mind 
as to the course he desires to pursue he need not re 
trace his steps and begin to get up 1 new set 
of little go subjects iftcr he his entered the 
university Tor three days high debate on the new 
scheme was held in the Cambridge Senate House ind 
so fir is argument goes the impression produced is 
that the placets have the best of it The official de 
fenders of compulsory Greek spoke natunlly ind 
properly of the ennobling influence of Greek literature 
and philosophy They scornfully derided the lick of 
culture disclosed by the filse quantities of the mere man 
of science who is Greekless But they failed to make 
clear the connection between the paltry rudiments 
hilf grammar and half crib by which Greek is 
now represented in thp previous examination and 
humanistic culture or literary trlining of any soit 
It w is practicallj admitted that half the boys even 
from classical schools of the strutest sect might 
spend eight formative yeirs over Greek ind be 
no Hellenists m the end But the condusou 
was that time must be given for the improvp 
ment of school tc aching in classics ind thit in 
order to secure this improvement the artificial sup 
port of the subject afforded by the present r«gu 
lations is a necessity The monopolists asked 
for more protection that they might mend thur 
machinery 

One or two headmasters pleaded their helplessness 
before the uncultured parent if the shelter of ac ldtmic 
compulsion were denied them and the inconvenience 
they would suffer if they h id to rearrange then time 
tables to make room for science and modern lan 
guages with all their complexity Greek for all who 
aspire to enter the university is so much simpler thin 
French and German and science for some mere 
“ modem-siders and Greek and I atin for others 
the pick of the school “ If compulsion is done 
away with schools will soon give up Greek altogether, 
in ten years it will be as dead as Hebrew * was the 
cry of these despairing headmasters There were not 
wanting others to answer them no less distinguished 
as scholarsrpnd teachers The masters of Trinity and 
Christ’s the president of Queens’and Dr Jackson and 
other Grecians of established fame had such faith in 
the vitality of Greek—tn its undying charm ind its 
unrivalled power over the human spirit—that m their 
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opinion it needed no such paltry prop to bold It 
upright To force upon students of another bent the 
wasteful drudgery of six months’ cramming In Greek 
accidence and the perfunctory conning of a set book 
with the help of a translation was not only an 
educational blunder but a grave moral wrong It 
was bad for the student it was bad for die 
master, it was bad for the university and it was 
worst of all for the cause of Greek learning 
itself It wis breeding a race of students who able 
and bnlhant and influential in other paths cherished 
a positive hostility to the dististeful subject that had 
raised itself is a needless obstacle in their way But 
for compulsion they might have remained at worst 
indifferent at best distant admirers of Greek Now 
their only thought of it was associated with grievance 
ind injustice limes hid changed were changing 
fast, new methods of education were afoot in die 
schools lhc bifurcation of studies—classical and non- 
scientific on the one hand modern and scientific on 
the other—had become an accomplished fict It waa 
for the university frankly to recognise the change and 
to give equal opportunity for both curricula Cam¬ 
bridge h id imply provided for the needs of the modem 
and scientific student once the b imer of the classical 
previous was passed Why should the student whose 
school ind university course alike bore in one and 
the same direction sav towards nituril science be 
obliged to deviate during the last months of his 
school time in order to piss through a wicket that 
Uy straight in the path of his classical comnde but 
far out of his own 5 True 1 great teacher a Person 
or an Arnold or 1 Gow might miki even “ Little-go 
Greek ’’ a thing of life ind light for his pupils, but 
wh it of the schools the head of which wis a “ mere 
Newton or Darwin ? Must the many be sacrificed 
for the few’ 

Then another issue wis raised by the clerical mem¬ 
bers of the Senate an issue tn which seeing the 
actual composition of the registi r mori will ultimately 
turn than on the cducntional question If Greek is 
not compulsory it will cease to be tiught to and 
ci ise to be learned by r mdid iti s for ordination 
The bishops of the Church of England will no 
longer be able to require 1 knowledge of the 
Greek Testament from the ispinnt to holy orders 
It is admitted that the Presbyterian Church exacts 
both Greek and Hebrew as i condition of admis¬ 
sion to its theologual schools But the heads of 
the Anglican Church are weiker than the General 
Assembly, the university must rcinfcrct them what¬ 
ever the consequences to sound learning and unfet¬ 
tered research 

Grave warnings were uttered that the non possumus 
of the Senate on this question would not be the final 
word Revolt lion in other words a Royal Commis¬ 
sion would be the inevitable Nemesis of reform 
denied And there is no doubt that this thought will 
weigh with some waverers who love learning and 
fear for its displacement by modern studies but who 
love the university more and dread tho changes 
which a liberal government might impose on it from 
without 

The report of the sj ndicite will doubtless be referred 
back for reconsideration of details in the light of the 
discussion But the principle that modem subjects 
shall be recognised will certainly be retained ana on 
this principle issue will be joined early next term 
The result no man can predict for it lies with the 
silent voters who will flock from the country to the 
poll But the debate has cleared the air and die 
reformers art sanguint that this time something will 
be done 
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PROF. KARL SELIM LEMSTROM 
A S hu already been announced, Prof Karl Selim 
Lemetrom, whoce name 1* known to our readers 
by hu investigations on the aurora borealis and the 
influence of electricity on plant growth died on 
October a after a short illness 
He was bom in 1838 not far from Helsingfors and 
entered the university in 1837 where he devoted him 
self to studies of physics and mathematics His first 
scientific work, published in 1868 was founded on 
experiments made in Stockholm under the guidance 
of the late E Edlund the celebrated physicist and 
dealt with the intensity curve of induction currents 
in relation to time the intensity of the inducing 
current, 8 tc A summary was published in Trench in 
the Proceedings of the Swedish Academy of Sciences 
m 1870 

Lemstrom joined the late Baron A E Nordensk 
fold’s expedition to Spitsbergen in 1868 as physicist 
In the two follow mg years he worked in the laboratory 
of V Regnault in Pans, in 1871 he made a journey 
to Lapland, in 187s he continued his researches on 
the induction currents it the St Petersburg Academy 
of Sciences His papers during these years are printed 
in the Proceedings of the Swedish Academy and of the 
binhnd Society of Sciences 
During the journey to Spitsbergen Lemstrom wns 
engaged in observations on atmospheric electncity 
terrestrial magnetism and the aurora borealis These 
observations continued in Lapland suggested to him 
a new theory of the last named phenomenon so enig¬ 
matic even after the investigations of De la Rive 
Loomis and others This theory he expounded in a 
dissertation entitled " The Electrical Discharge m the 
Aurora and the Auroral Spectrum *’ (1873) 

His next work on the causes of terrestrial mag¬ 
netism was published in 1877 Starting from 
Edlund’s well known theory on the nature of electncity 
he argued that the rotation of the earth in an atmo¬ 
sphere of non-rotating ether causes the electric 
currents of which the terrestnal magnetism is a 
manifestation and he described several experiments 
in confirmation of these views 

Appointed in 1878 professor of physics at the 
Helsingfors University he continued his investigations 
on the aurora borealis in Lapland in 1883-4 where he 
organised two stations for taking part in the inter¬ 
national polar exploration of these years The investi¬ 
gations earned on by this expedition were published 
in a large work “Exploration Internationale des 
Regions pdaires &c ,” of which vol ui (1898) con¬ 
tains his auroral researches 
One very interesting work by Lemstrfim is devoted 
to the study of night frosts ana the means to prevent 
their devastations, so frequent in Finland Lemstrom 
emphasised the nocturnal radiation of heat as the 
principal cause of the night frosts and showed that 
In calm and clear summer nights the air, cooled by 
the radiating soil and plants, must remain at the sur¬ 
face of the earth, and, flowing like water, gather on 
lower grounds, which generally are most exposed to 
frost He proposed to prevent the radiation by artificial 
clouds of smoke, and Irtvented for this purpose 
“ torches ” or tubes of peat (described in Acta Socie- 
taits Scientiarum Fenntcae, Tome xx ) 

Moreover, Lemstrdm made important experiments 
on the influence of electncity on growing plants on 
which subject he read a paper before the British 
Association at Bristol In 1898 The influence in ques¬ 
tion was found by exposing the plants to electric tension 
from a metallic wire net provided with points and 
connected with the positive pole of a Holtz machine, 
the negative pole being conducted to the earth 
NO. 1832, VOL. 71] 


Hu frost experiments directed attention to the pro* 
vention of frost damage in several countries and also 
gave nse to new scientific investigations (for instance 
by Th Hom6n) It is to be hoped that further work 
may be devoted to this important subject as well as 
to the electrocultural question, which hive both but 
very little advanced from the point to which they were 
brought by the warm-hearted indefatigable pioneer, 
Selim Lemstrom Arthur R in dell 


NOTES 

It was announced last week that the Royal Society cf 
Edinburgh has awarded the Gunning Victoria Jubilee prize 
for 1900-4 to Sir James Dewar F R S We now learn 
that the following additional awards have been made — 
the Keith prize for 1901 3 to Sir William Turner K C B 
F R S for his memoir entitled A Contribution to the 
Craniology of the People of Scotland ’ and for his Con¬ 
tribution! to the Craniology of the People of the Empire 
of India the Makdougalt Brisbane prize for 190a 4 to 
Mr J Dougall for his paper on an analytical theory of the 
equilibrium of an isotropic elastic plite the Neill prize 
for 1901 4 to Prof J Graham Kmt for hs researches on 
Leptdostren paradoxa 

A vali ablf collection of specimens illustrative of the 
fauna of the deep sea has re ently been rece ved at 
the British (Natural History) Museum as a gift from 
H M the King of Portugal The ollection is reported to 
include a number of deep sea fishes among which are 
sharks of considerable size captured during 11 is Majesty s 
recent cruise in Portuguese waters Several of these may 
prove to have been previously unrepresented in the British 
Museum collection King Carlos like the Prime of 
Monaco is much interested in the fauna of the deep sea, 
of which he himself has done much to increase our know¬ 
ledge The collet11 n sent to the museum is also stated to 
contain a series of contributions to our knowledge of the 
deep sea fauna from the pen of His Majesty 

1 hk sale of C hartley Park Staffordshire the hereditary 
■eat of Lord Ferrers involves also a change of ownership 
of the remnant of the celebrated herd of white cattle which 
have been kept there for the last 700 years It is much 
to be regretted that the cattle could not have gone with 
the park and have been maintained there by the new 
owner but as this is not to be it is to be hoped that they 
will he given a safe home elsewhere where they will flourish 
and increase It was long considered that the herds of wild 
cattle in various British parks were direct descendants of 
the wild aurochs but it is now generally admitted (largely 
owing to the writ ngs of Mr Lydekker) that they are 
derived from domesticated albino breeds nearly allied to 
the Pembroke and other black Welsh strains some of which 
show a marked tendency to albinism This view as pointed 
out by a writer in the Times of November 19 is strongly 
supported by the fact that the Chartley cattle frequently 
produce black calves The theory advocated by a later 
writer in the same journal that the British park cattle an 
the descendants of a white sacrificial breed introduced by 
the Romans rests upon no solid basis The Chartley cattle 
believed to be reduced to nine head are to be captured by 
the purchaser—no easy task 

Thz anniversary dinner of the Royal Society was being 
held last week as we went to press In proposing the toast 
of the Royal Society Mr Aniold-Torster said that every 
[ day he has lived in a public office he has been more and more 
Impressed with the need for • greater knowledge In our 
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public life of what man of science art thinking, what they 
are doing, and what they hope aad mean to accomplish 
in all the great department! of scientific life throughout the 
globe. There li absolutely infinite opportunity for the work 
of trained mlnde In that Important department of our 
national life, the public service. Even In hit »hort official 
life he had lived to eee some progress made in the direction 
to which he wished to see this nation travel. Sir William 
Huggins responded, and among other speakers were Lord 
Strathcona, Sir J. W. Swan, Mr. W. Bateson, and Mr. 
Leonard Courtney. 

Tm annual dinner of the Institution of Electrical 
Engineers was held on Thursday last, December 1, Mr. 
Alexander Siemens, the president, being ih the chair. In 
proposing the toast of the institution, I-ord Alveratone re¬ 
marked that its high standing among scientific organisa¬ 
tions was due to the fart that it had kept pace with the 
times, had been the first to promulgate and promote among 
its members all the information about electrical science 
that could be obtained, had been willing to welcome 
electricians from all parts of the world, had kept its students 
and its members acquainted with every modern develop¬ 
ment, and had given them the means of cultivating the 
technical knowledge of their science to the highest extent 
In the course of his response to the toast, the president 
announced that telegrams of longratulatlon and sympathy 
had been received from the Belgian and Italian Societies 
of Electrical Engineers In their visits to foreign countries 
the International character of electrical engineering had 
come out, and it was this which had contributed not a little 
to the development of electricity throughout the world. 

The death Is announced of Dr. T. M. Drown, president 
Of Lehigh University, and previously professor of chemistry 
at Lafayette College and the Massachusetts Institute of 
Technology. 

IT is reported in the Pioneer Mail that the Secretary 
of State for India has sanctioned the creation of the appoint¬ 
ment of electrical adviser to the Government of India, with 
headquarters at Calcutta. The present post of electrical 
engineer to the Government of Bengal will be abolished. 

According to the correspondent of the Datly Chronicle 
(November as) the German Commission that is investi¬ 
gating tuberculosis has come to the conclusion that two 
distinct forms of tubercle batilli exist, the human and the 
bovine. Out of fifty-six cases of human tuberculosis ex¬ 
amined fifty showed human bacilli only, five (three being 
children) showed bovine bacilli, while the remaining one 
showed botH human and bovine bacilli. 

A MOVEMENT has been initiated in Denmark for the 
erection of a monument to the late Prof. FInsen, the in¬ 
ventor of the light cure for lupus. It has been thought that 
iqany outside Denmark would desire to join in doing honour 
to one who did eo much for his fellow-men, and a British 
committee has been formed for the furtherance of the 
echeme. The Hon. Sydney Holland, Sir Francis Laking, 
Sir Frederick Treves, and Mr. Malcolm Morris, members 
of this committee, announce that subscriptions may be paid 
to the Fineen Memorial Fund at the National Provincial 
Bank, 11s Blshopsgate Street, E.C. 

The Bradshaw lecture was delivered et the Royal College 
of Surgeons on December t by Mr. Mayo Robson, who 
tpok for hie subject the treatment of cancer. He pointed 
out that in many Instance*, perhaps In ell if we only knew 
k, there was a pre-caacerous stage to which operation ought 
tp he performed, and would be the means of saving many 
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lives. la early operation with complete removal of dlsense, 
together with a wide margin of healthy tiseue, our hope of 
cure must depend. Medical treatment could not cure, and 
could do little to prolong life. There' was hardly any 
situation in the body in which an operation (or removal 
could not be performed provided the disease were recognised 
sufficiently early, and the results of surgical treatment were 
by no means so hopeless as generally supposed. 

We lesm from the Athenaeum that M, Paul Tannery, 
whose death is announced, was born at Mantes on December 
so, 1843, was president of the Congrfs d'Hlstolre Gdndral* 
des Science* held at Paris in iqoo, and had written ex¬ 
tensively on philosophical subjects since 1870 His principal 
works Include “ Pour 1’Histoire de la Science Helline,” 
1887, and ** Recherche* *ur l’Hlstoire de l’Astronomle 
Ancienne,” 1803; he edited with M. Ch. Henry the work* 
of Fermat, and with M Ch. Adam an edition of Descartee, 

Prince Round Bovahartk has resumed the presidency 
of the committee of the Aero Club of Paris, which he had 
previously to relinquish on account of ill-health. At the 
meeting of the dub on November a8, the report of the St. 
Petersburg congress was read The suggestion was made 
to ask the Government to lend a torpedo-boat for experi¬ 
ments in starting sounding-balloons over the Mediterranean 
when the scientific congres* meets at Algiers next April. 
In connection with proposed ascents during the solar eclipse 
of August 30, 1905, it Is unfortunate that one of the towns 
having the best situation on the line of totality—from 
Philippeville to Sfax—Batna, with a population of 6000 
or 7000, is lighted by electricity, and there is no gas 
reservoir. It will therefore be necessary for the aeronauts 
to manufacture hydrogen on the spot, or else to bring it 
from a distance 

The following are among the lecture arrangement* at 
the Royal Institution, before Easter •—a Christmps course 
of lectures (experimentally illustrated and adapted to a 
juvenile auditory) on ancient and modern method* of 
measuring time, by Mr Henry Cunynghame; Prof. L. C. 
Mlall, adaptation and history In the structure and life of 
animals; Prof. Karl Pearson, some recent biometric studies; 
Prof W E Dalby, engineering; Mr A. H Savage Landor, 
exploration in the Philippines; Prof. W. Srhllch, forestry 1 
in the British Empire; Mr. J J. H. Teall, recent work of 
the Geological Survey; Prof. H H. Turner, recent astro¬ 
nomical progress, Prof. R Meldola, synthetic chemistry 
(experimental), Mr D G. Hogarth, arctoeology; Prof. 
J. J. Thomson, electrical properties of radio-active sub¬ 
stances; and Lord Rayleigh, some controverted question* 
of optics. The Friday evening meetings will begin on 
January so, when a discourse will be delivered by Sir James 
Dewar on new low temperature phenomena; succeeding' 
discourses will probably be given by Dr. E. A. Wilton, Mr. 
Cecil Smith, Mr. J. W. Gordon, Prof H. Marshall Ward, 
Chevalier G. Marconi, Prof. J. J. Thomson, Prof. G. H. 
Bryan, Prof. J. Wright, Prof. T. Clifford Allbutt, Lord 
Rayleigh, and other gentlemen. 

The new board of anthropological studies Hi Cambridge 
is now organised, and commenced work last October with 
nine courses of lectures. Sir Richard Temple, Bast., C.I.E., 
delivered an inaugural address at Cambridge to the museum' 
of ere tocology and ethnology on “ The Practical Value of 
Anthropology.’ 1 In the course of hi* most Interceding and 
Suggestive address he said“ Now, when w* or* started 
90 a aew line of research, when we add a new course of 
studies M a university curriculum, there is a question that 
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#* cannot help facing—a question In’'fact that ought to 
arise—What 11 th« good of it all* * Prom hi* long ex 
parfetrce aC an admuuatrator in the East Sir Richard 
Tdmplo draw from fact* that had coma under hi* own 
dhaanration example* of the desirability one would like 
to add the necessity of a knowledge of ethnology for tboee 
who are brought into contact with alien people* and he 
dealt Severally with merchant* and planter* administrators 
and magistrate* and missionane* He also pointed out 
that atay at-home critics require training and information 
a* by their ignorant criticism they are liable to do a great 
deal of aetual harm But mischievous as uninformed 
criticism is there is nothing of greater value and assistance 
Hum the criticism of the well informed He alluded to 
the value of anthropological study to history and after 
dealing with the value of an early anthropological tram 
mg to a man in Me work he pointed out the value it is 
1ft hie private life even if it is pursued merely as a hobby 
‘ Not only will it enable the student to do the work of the 
world and to deal with hi* neighbours and those with whom 
he comes In contact throughout all his active life better 
than cun be otherwise possible but it will serve to throw 
a light upon what goes on around him and to give an 
Insight into human affairs post and present that cannot 
but be of benefit to him and it will provide him with in 
tellectual occupation interest and pleasure as long as eye 
can see or the ear can hear or the brain can think The 
addreas is printed in full in the Cambridge Reporter (vol 
xxvi No 643} 

According to Notes for Visitors to the Geura 
Aquarium issued by the Public Works Department of 
Cairo in November the tanks at that establishment con 
tained specimens of no leg* than twenty nine species of 
native fishes including the Nile perih the electrical cat 
fish and the elephant fish (Mormyrus) 

Wr have received from the author Dr W G Ridewood 
two papers on the osteology of the skull in some of the more 
generalised families of bony fishes the one published in 
the Proceedings of the Zoological Society and the other 
** the Journal of the I mnean Society Some remarks on 
the general morphology of the skull are appended to the 
former paper 

Ihx Emu for October contains reproductions of two very 
interesting photographs the first showing the run or 
1 play house ’ of the great bower bird (Chlamydera 
Huchalit) and the second a flight of bare-eyed cockatoos 
(Cocatua gymnopts) estimated at between sixty and seventy 
thousand in number Considerable interest attache* to a 
rtote on bird sanctuaries m New Zealand where it appears 
eill the surviving flightless specie* are now protected by 
Government The want of such sanctuaries both for birds 
and mammal* in Australia forms the subject of comment 
in another paragraph 

To vol txxviii part ii qf the Zeittchu/t fur wtssin 
athafOuhs Zoologie Mr A Voa* of Dusseldorf contributes 
the first instalment of an essay on the comparative anatomy 
and mechanics of insect structure especially in relation to 
flight commencing with the thorax of the house-cricket 
in relation to the attachment of the wings and their move 
meats Tbs other articles Include one by Dr P pugener 
on the scent-organ of the butterfly Pksusus schamyl and 
the function of the same, a second by Dr H Jordan on 
tW digestive orgtn* of the sea-mouse {Aphrodite aculeate) 
a third, by Mr L vpn Graff on the marine turbellenen 
worm* of Orotava and the coast of feuropm and a fourth 
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by Dr 8 Gross cm the perineal sac and its glands of thtr 
guinea pig 

lx the Zoologist tor November Mr O V Aplin announces 
that the black necked grebe {Podtctpis nigrlcollis) should 
be added tp the list of birds nesting in the British Island* 
It appears that during the post summer several pairs of 
these grebes successfully reared their young with a our 
islands but for obvious reasons neither the kx Uity where 
this interesting event took place nor the name of the observer 
by whom it was recorded are revealed to the public 
Pennant it seems stated that the black nocked grebe nested 
in the Lincolnshire fens near Stamford iri bis time and the 
late Mr C I Booth had a pair of nestling* brought to 
him by a marsh man but the observations of this year form 
the first definite record of the nest having been aitually seen 
A second article in the same journal is devoted to notes on 
natural history made during the cruise round the world of 
Lord Crawford s yacht Valhalla in 1902 y by Mr M J 
Nicoll Among new forme obtained during the voyage the 
author refers to Pyroderees crawfordi belonging to the 
, Microlepidoptera and the fish Corvtna cralvfordi He also 
records hie own observations on the flight of fljnng fish 
and is one of those who believe that they move their 

wings 

In* Danish Commission for the Study of the Sea which 
is charged with carrying out the Danish portion of the 
cooperative international investigations has issued the first 
memoirs of its report whuh is published under the title 

Meddelelser fra Kommissionen for Iiavundersdgelser" 
The report which le to be written in Knglish or German 
and is issued in quarto form uniform with the Bulletin of 
the Central Bureau of the International Counul is divided 
into three senes dealing respectively with fisheries with 
hydrography and with plankton Of the fshenes senes 
one memoir is now published viz C G Joh Petersen on 
the larval and post larval stage* of the long rough dab 
and the genus Pleurone tea (with two plates) of the hydro- 
graphic series three memoirs Martin Knudsen on the 
organ sation of the Dan sh hydrographic researches H J 
Hsnsen experimental det rnunat on of the relation between 
the freezing point of sea water and its specific gravity at 
o® C Niels Bjerrum on the determ nstion of chlorine in 
sea water and examination of the accuracy with whuh 
Knudsen s pipette measures 1 volume of sea water and 
of the plankton senes two memoirs Ov Paulsen plankton 
inveatigations in the waters round Iceland C H Osten 
feld on two new marine species of Heliozoa occurring in 
the plankton of the North bea and the Skager Rak The 
memoirs are of interest as being amongst the first fruit* 
of the international scheme of cooperative research They 
are however all short memoirs dealing with what may 
be considered as side issues of the mo n investigations the 
report-, upon which must be looked f r at a later date 
1 he Danish Commission wh ch is appe nted by the Danish 
Board of Agriculture consists of Prof C G Joh Petersen 
(chairman) C F Drechsel C H Ostenfeld and Martin 
Knudsen (secretary) 

Ini important prellnnary results of the National 
Antarctic Expedition htve already been utilised by Mr W 
Krebs In the communication of a useful paper to Das WeltaU 
(vol iv , Hefts*) By comparison of fh* yearly temperature 
at the English German and Swedish stations during the 
year 1902-3 he finds that the average decrease of tempera¬ 
ture amounted to o“j (. for each degree of latitude end 
by applying this value to the results obtained, by the five 
stations established round the Antarctic Pole during the 
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years 1898-1903, he hu constructed approximate Isotherms 
betw e en 50* and 80* S latitude and thus made an important 
addition to the valuable yearly isothermal charts published 
in Dr Hann's " Handbook of Meteorology " br Ham's 
southernmost Isobar is 4° C just below Tierra del Fuego 
Mr Krebs continues the isotherms for each 4* C as far as 
—16* which runs near the 70th parallel between longitude 
60!* E and 60“ W He also draws portions of the Isotherm 
of —so* C reaching nearly to the 80th parallel 

Tm Times of November aq contains an interesting article 
on London fogs although it deals principally with the most 
Momentary physics of the atmosphere and with the part 
played by aqueous vapour the subject is very ably handled 
and is made both attractive and instructive The author 
points out the well known facts that the amount of invisible 
vapour in the air varies directly with the temperature 
by whatever process the cooling of the air takes place the 
capacity of the vapour to remain invisible diminishes until 
the dew point or saturation point is reached any 
further cooling produces cloud or fog He states that it is 
more than twenty years since it was shown that the vapour 
molecules cannot of themselves combine to form cloud or 
fog particles but that solid nuclei of dust or other impun 
ties are necessary on which the vapour molecules can 
condense taking this for granted it is seen at once why 
fogs in London (or other large towns) are so much denser 
than in the open country For instance at an elevation 
of 6000 feet say on the Alps the number of dust 
particles per cubic centimetre may amount to less than 
aoo while in towns the number may reach 100 000 or 
aooooo The vapour in the country condensed on a few 
particles of dust will result in a coarse grained form of 
condensation whereas in town the same quantity of vapour 
being distributed over a very large number of dust particles 
there results a fine grained fog The author points 
out that it is not the large sued visible dust that does 
the damage but the infinitelv small, ultra microscopic 
particles produced by combustion of fuel and light 
that in fact experiments have shown that it is possible 
for cloudy condensation to take place in the absence 
of dust In 1897 (Tram Roy Soc Edin vol xxxix) 
Mr Aitlcen stated that dust particles are not absolutely 
essential for the production of fog but that as the air is 
full of dust and condensation takes place on these by pre 
ference therefore practically all our cloud particles have 
dust nuclei The author concludes justly we are afraid 
that London will always be liable to fogs owing to its 
situation and meteorological conditions all that can be 
hoped for is a reduction in the more disagreeable con 
ttituent elements there seems to be so far no way of 
appreciably reducing their frequency or their bad effects 
We hope that the experiments begun by Sir Oliver Lodge 
with a view to their possible ultimate dissipation by elec 
tncity will be energetically continued 

Tm Rtvut Scuntifiqu* (Nos so and si) in continuing 
its inquiries as to the existence of the n rays publishes a 
lettir from M Blondlot stating that the photographic ex 
posures the results of which he considers prove the reality 
of these radiations were made by a laboratory assistant who 
was ignorant of the effects he ought to obtain and was 
therefore not unconsciously biassed The obvious rejoinder 
is made that the results obtained in this way are ten to be 
trusted than if they were due to M Blondlot himself M 
Lambert claims that his experiments showing that the n-rayi 
exist were made in a maimer excluding subjective pheno¬ 
mena On the other hand MM Callletet, Lippmonn, 
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Berget Turpain, and Perrin have all failed to obtain experi¬ 
mental proof of their existence 
Part x of the Transactions of the Royal Dublin Society 
contains a continuation of the researches of Meters W P 
Barrett W Brown and R A Hadflrid on the physical 
properties of a aeries of allqys of iron It is shown that a 
remarkable similarity exists between the diminution of the 
electrical conductivity and the change in the thermal con¬ 
ductivity of iron which are caused by the addition of other 
elements Not only is the general order of the electrical 
and thermal conductivities the same for all the all oys b ut 
equal increments of any given element appear to produce 
a corresponding diminution of conductivity for both heat 
and electricity It is remarkable that the effect of alloy¬ 
ing iron with another element even a better conductor la 
always to reduce both the thermal and the electrical con¬ 
ductivities The ratio of the two conductivities is how 
ever not exactly the time for all alloys on plotting the 
electrical against the thermal conductivity a fairly smooth 
parabolic curve is obtained showing that the ratio increases 
in magnitude ai the conductivity of the alloys increases 
The October part of the Physical Kcvttw contains an 
account by Messrs C W Wa dner and G K Burgess of 
a number of measurements which they have made by photo¬ 
metric methods of the temperature of the electric arc 
Wien s law of the distribution of energy in the spectrum 
was assumed as a basis of calculation and three distinct 
types of photometers namely those of Holbom and Kurl 
baum of Wanner and of Le Chitelier were employed 
The values obtained for the black body temperature of 
an arc of pure graphite by the three methods agreed within 
30° C the average being about 3700“ abs The true 
temperature of the arc must be higher than this by an 
amount depending on the departure of the radiation from 
true black body radiation and may possibly be between 
3900° and 4000 s absolute Contrary to the usually 
accepted view the temperature of the arc does not appear 
to be independent of the current and it is undoubtedly 
influenced by the degree of purity of the carbons forming 
the arc With impure carbons the temperature is lower 
by 40 s C than in an arc of highly purified graphite Such 
variations would appear to preclude the suggested use of 
the brightest part of the positive carbon of the electric arc 
as a standard source of light 
Ths second number of the Xxtsnsumut which is a record 
of the University Extension Guild has reached us In 
addition to numerous descriptive notes on the work of tha 
guild this issue contains addresses by Sir Arthur Rucker, 
F R S Mr Hilaire Belloc and Mr Banister Fletcher 
The Infants’ Health Society has published n pamphlet 
entitled “ The Present Conditions of Infant Life and their 
Effect on the Nation ’’ which directs attention to the almost 
complete failure of our present method of rearing the Infants 
of the working class In the poorer parts of the larger 
towns and cities it Is not uncommon for nearly half die 
children bom to -die in infancy The dominating cause of 
this appalling mortality ia the I m proper feeding of the 
infant 

Messes A and C Black have published the 1905 issues 
of three useful annuals— ‘ Who s Who,” “Who’s Who 
Yearbook ’ and the Englishwoman's Yearbook ” 
1 Who's Who ” has been enlarged again this year nearly 
a hundred pages having been added, bringing the total up 
to 1796 Due prominence is given to men of science end 
their work not only of those in this country but in other 
forts Of the wbrld There is a want of uniformity in tha 
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amount of detail given concerning the career* of the notabih 
tte Included, and aomething might be done with advantage 
to reduce the length* of aome of the biographie* and thu* 
to keep the volume of a convenient *ixe The Who* 
Who Yearbook contain* the tablee which were formerly 
included in Who • Who itself The Engllihwoman * 
Yearbook' will in it* revised form continue to lighten the 
labour* of women ehartng in the useful work of the world 


OUR ASTRONOMICAL COLUMN 
Ra-oiacovmv ov Tam el a Second Comet —A telegram 
from the Kiel Centralatelle announce* that Tempel a second 
comet wa* re-diacovered by M Gavelle at Nice on 
November 30 and that the observation showed the daily 
ephemens published in No 3971 of the Aitronomtichc 
Nachrichten to be nearly correct 
The following is an extract from the above named 
ephemeris which was published by M J Cornel 
1 ah M T Paru 

1904 •Cspp) »(»PP) log a 1 »s^i 


Andromeda nebula with two Voigtlander objectives on 
August 13 Herr P Gotz of Heidelberg photographed on 
each plate the trail of a remarkably low Perseid From 
measurement* of the trail on the two plates it was possible 
to determine the parallax of the meteor at definite points 
in its flight where the trail wa* considerably strengthened 
The result showed a mean parallax of a8* 13 whilst for 
•lx distinct points on the trail the following parallaxes were 
determined — 

*8 37 31. 37 7«. *5 «7 14. »o* o 

The bate of the triangle Meteor —Voigtlander I —Voigt 
lander II measured 68 cm and it therefore follows that 
the distance of the meteor at each of these points was 
4 98 3 78 S °5 S 57 8 *7 14 03 kilometres respectively 
the coordinates of the meteor at each point being re 
sportively — 

«=oh 38 am , oh aam oh 19 am , oh 16 8m , oh 10 7m , 

Oh 7 7m 

»« +43**3. +43*«. +4«*a8, +40*58, +39“ 47. 

+ 38 59 

The path of the meteor was apparently rectilinear but 
the observations indicated that it described a sharp curve 
In the third dimension with the convex side towards the 
observer 

The path of tha meteor extended from a-oh 336m 
• ■+44® «7' *0 a-33h 53am •■ + 35 0 a8 (Attronarmtchc 
NachrtehUn No 3973) 

Dan ov the Most Recent Sun spot Minimum —From a 
discussion of the observations of solar phenomena made at 
the Roman College Observatory during the period 
November as 1900 to January 4 190s Signor E Tnngali 
deduce* the date of the latest sun spot minimum to nave 
been June is 1001 or 1901 45 
In Table f of the communfatfion the relative daily fre 
quendea of spots Ac are given for the yearn 1878-9 and 
1888-1903 and it it seen that the frequency of days without 
•pot* during 1901 wa* greater than obtained during the 
previous minimum (1889) but less than in the 1878 
minimum The number* given for 1878 and 1901 are 076 
and 073 respectively (Mtmont dtlla Sects Id deglt Sptttro 
teopttU Italiam No 8, vol xxxlll) 

Observation* or Perseids 1904 —la No 9, vol xxxill 
of the Mansort* dill* Sod*Id itgU Spittroiccpiitt Italian 1 
Prof S Zammarchl director of the meteorological observ 
atory at Breads gives In tabular form the raniltt of the 
o b itrvaflona of Peraeids made at that observatory during the 
night* of August 9-14 
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531 Perseid* ware seen and the obeervations are recorded 
in the order of the appearance of die objects the time the 
points of appearance and disappear ante and the general 
characteristic.* of each meteor hieing given 

The Orbit of Sirius -In No 3081 of the Astronomucht 
Nachruhten Prof Doberck gives the results of a discussion 
of the observations of Sinus and its faint companion and 
includes a set of elements an ephemens for the period 
1903 3-19173 and a table showing the differences between 
the observed and calculated values of position angle and 
distance Owing to the great difference between the magm 
tudes of the two components the systematic errors of 
observation ire unusually large 

The following are the elements determined from the dis 

S = 335* 49 I P-40 49 years 

A= 39 54 I-189438 

7 = 43° 30 *-7 5*3 

t *0 5871 I 

The orbit is referred to the equinox of 1900 The motion 
is retrograde and the anomalies are considered as positive 
before and negative after periastron 

The consideration of the error* of observation show* 
that they are inversely proportional to the aperture of the 
object glass employed 

Harvard Observations of Variable Stars Part 11 
vol xlvi of the Harvard College Observatory Annali is 
devoted to the observations chiefly of variable stars made 
by Prof b C Picker ng with the meridian photometer 
during the years 1893 8 

The first chapter gives the results of the c bservations of 
short period variables and then discusses the phases of the 
1 ght variation* and the corrections to their epheiner des 
C nxpter 11 deals aim larly w th the observations of v triable* 
of the Algol type chapter 111 collates the observations of 
various miscellaneous objects and the fourth chapter gives 
and discusses the observations of planets and asteroids 
The early observation* of variable stars at Harvard are 
collected into tables in the fifth chapter whilst the last 
rhapter discusses the observations of long period variable^ 
and describes the eight light-curves given on the two plates 
at the end of the volume 

Correction of the Longer Term in the Polar Motion 
—In a previous communication to the Aitronomu hr Nach 
nchten Mr Kimura of the Mizusawa International Latl 
tude Station showed that the eyrie of the polar motion 
might be approximately represented by two pr ncipal terms 
of 365 and 438 days 

In No 3981 of the same journal however he discusses 
the latter term more fully from observations made during 
the period 1890-1904 and finds that it is probably a day 
or two too long laking the two periods 1890-1896 and 
1896-1903 he derived the value 437 1 days whilst from the 
period* 1893-1898 and 1898-1904 the value 436 6 day* was 
obtained The Utter value Mr Kimura th nks is likely 
to be the more correct and consequently the cycle is not 
exactly six years as was indicated by the former d scuss on 

The values given in the paper show that for the year* 
1890 and 1891 the radius of the circular motion wa» 
especially large but from 1893 to last year it remained 
nearly constant 

Arc Spectra of the Alkali Metals —In No 9 vol xl 
of the Proettdtngt of the American Academy of Art* and 
S lences Mr F A Saunders of Syracuse University give* 
the results of a series of researches on the arc spectra of 
lithium sodium potassium rubidiu n and ca-sium 

The salts were vaporised on nearly pure carbon poles and 
the spectra were taken with a grxtmg camera special 
arrangements being made to photograph the spectra well 
up into the red 

Several new lines which fit into the respective sens* 
were discovered and in the lithium spectrum Mr Sxunders 
believe* that the dual character of the lines 1* real and not 
simply due to reversals as has been supposed by Hagen bach 
and other spectroscopist* 

A comparison of the arc spectra with spark spectra of 
tha aajne substances showed no relative enhancement of 
any of tbe lines in passing from the conditions of the arc 
to those of the spark 
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INVAR AND ITS APPLICATIONS 
Preliminary 

/^ASCRIPTION of Phenomena —A new material require* 
•LS a new name, that of wear " ha* been adopted on 
th* suggestion of Prof Thury to avoid the periphrase 
‘ (feel containing about 36 per cent of mckel which is 
characterised by possessing an extremely small coefficient 
dt expansion or by the fact that it* specific volume is 
pr acti cally Invariable when considered as a function of the 
t e mper a ture 7 he name ha* been universally adopted and 
the tide of this article 1* thus justified 
Th* discovery of invar a* 1* the case with most dis 
coverlet was preceded by observation* indicating the direc 
tn of the researches from which it had its origin At earlv 
as 1880 the late Dr John Hopklnson noted the singular 
fact of the existence of a ferro nickel containing about 
>5 per cent of nickel the density of which was found to 
have diminished by about a per cent after cooling to the 
temperature of solid carbon dioxide and in 189c M J R 
Benoit director of the Bureau international dee Poid* et 
Matures having to determine the length of a metre scale 
ctithposed of an alloy of iron with 22 per rent of nickel 
and 2 per cent of chromium was extremely surprised 
to find that his measurements made with an extreme range 
of temperature of about 2 degrees C gave concordant results 
only on assuming for the alloy a totally abnormal coefficient 
of expansion equal to that of brats and consequently half as 

ut. 


later in a brief manner th* common cause of the anomaly 
observed by Hopkutson and of the phenomenon which I have 

* t 'j?«wrsiii« AUoyt —The alloy* of iron and nickel which 
contain more than as per cent of the latter Motel rtter or 
may not be magnetic according to the temperature at which 
they are studied The passage from one state to another 
is gradual the magnetism declining continuously as the 
temperature is raised whilst on lowering the temperature 
the reappearance of the magnetism follows the same rtirve 
The temperature at which the magnetism totally disappears 
depend* on the composition of the alloy lor alloys con¬ 
taining from a6 per cent to ay per cent of nickel it is little 
above o° C as the proportion of nickel increase* it rites 
very rapidly until a maximum corresponding with 70 per 
cent of nickel it reached at a temperature fixed by M 
Osmond at 5*0° C when the curve falls to the transform¬ 
ation point of nickel at 340° Thus curve of variation Is 
*0 to speak, an tndteairtx of the properties of the alloy* 
above the curve the expansion is abnormally great but at 
the moment of crossing it with descending temperature the 
rate of the contraction diminishes and a region 1* soon 
reached in which the anomalous negative expansion exists 
Subsequently at a much lower temperature the normal 
state is reached The curve given in Fig 1 shows the 
general character of the variation for alloy* of this class 
its phases are more or less elongated the different regions 
more or less inclined but the curve always consists of a 
region of negative abnormality with two confluent curve* 
one side betng characterised by large expansions at high 
temperatures the other by a normal expansion Tne 
abnormal reg on overs generally several hundred degree* 



s 

tv 1 —Genial form of th* expansion eurvs for a rmmbts nicks! stssl 


great again as that required by the law of mixtures generally 
applicable to such rases This alloy was not magnetic and 
thus resembled Hopkinson * alloy before cooling although 
the latter after exposure to a low temperature became en 


It was natural to coordinate these two anomalies and to 
consider the non magnetic iron of the second alloy as being 
very expansible At the time I considered that the alloy 
after being rendered magnetic by cooling would possess a 
«P>rmal coefficient of expansion but a* the alloy studied by 
M Benott did not become magnetic ether in carbon 
dioxide or in liquid air I was forced provisionally to re¬ 
nounce th s hypothesis For the liquid sir I was Indebted 
to the kindness of Sir James Dewar at a time when liquid 
air was not obtainable in Pans I did not however 
abandon this research and it was in seeking for alloys 
tumble of a transformation similar to that observed by 
Hopkinson that I was led to examine alloys possessing 
a Negatively abnormal coefficient of expansion I may add 
that! was able later perfectly to reproduce Hopkinson** dis 
eovenes and to extend them in various directions but I am 
on willing to linger over the details In an arhd# of a practical 
character the** discoveries having hitherto been fruitless 
of industrial applications It will be sufficient to consider 
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The temperature indicated by the abscissa of the point A 
correspond* sensibly with the ordinate of the indicatnx in 
question at the point belonging to the same alloy In other 
words it if at this point that the magnetism Anally dis¬ 
appears as the temperature rises 
Curve 1 shows that it 1* impossible to assign a general 
value to the expansion of a particular nickel steel the value 
rhoeen must always apply to a definite region and to a more 
or less extensive range of temperature If we consider for 
instance the temperature* o° and 50° C the twa curves 
of Fig a can be traced representing at these two tempera¬ 
ture* the inclination of the tangent to curve 1 for all th* 
reversible alloys of iron and nickel It is the minimum of 
thi* curve which corresponds with invar strictly so-called 
This minimum will be displaced toward the left for alloy* 
considered at lower temperature* and conversely 
It should be noted that beyond the minimum the carvaa 
cross we are then tn the region co r r esp onding to th* left- 
hand side of curve 1 where the true expansion diminishes 
with rising temperature This result of the measurement* 


is of interest because Independently of 
for the first time it has given ns* to «n I 
cation 

Theoretical Vlevt —Without entering in 
a theory for the devefpproent of which I 
article In the Revue gMrole det Sctencee 
1903) I will Indicate at least the Mures a 
which have been described 



the two transformations which take place Wircssslwljl 
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la iron in passing from the ■ condition to the 0 end y con- 
• of Osmond, the metal undergoes different apparent 
moat characteristic are the transitions, 
, into the non-magnetic state and a 



It Is necessary to mention, however, a retardation in a 
minor part of the change which follows very slowly the 
principal Instantaneous phenomenon. This retardation, 


enormously accelerated by heating the alloy, for example, 
at too* C. 1 Nevertheless, whan a bar of invar has been 
heated thus it still Increases In length very slightly after 
several years at the ordinary temperature. At the end of 
five or six years the total elongation la nearly 1/100 mm. 
per metre, but the subsequent lengthening each year does 
not exceed a fraction of a micron 

This phenomenon Is of theoretical Interest. Practically 
It restricts the use of invar, and although, by systematic 
heating, a much smaller limit of variation can be reached 
than that above indicated, such a change prevents the alloy 
from being employed in the preparation of standards of th* 
first order. It is neressary to point this out before proceed¬ 
ing to consider the apparatus in which invar has Introduced 
decided elements of progress For a consideration of other 
qualities which may render It valuable I will refer to In¬ 
formation already given in this Journal.* I can describe 
here only a few of the uses of invar, and will choose three 
of the most typical.* 

Applications 

Standards of length —If the slight defect of stability 
1 eferred to above presents the employment of mvar in the 
preparation of fundamental standards, the requirements of 
which are infinite, a wide field of application still remains 
in the construction of standards which can be referred from 
time to time to fundamental units, and during these Intervals 
ure employed at temperatures which ar* not readily ascer¬ 
tained, as is the rase with the majority of measuring Instru¬ 
ment! which cannot be maintained in a liquid bath. With 
a brass scale, for instance, an uncertainty of 0-1 degree C 


ations, which commence at very 
different temperatures (Hopkinson's 
phenomenon); os the proportion of 
nickel Increases, the change again be¬ 
comes simple, but instead of being 
sudden, aa with pure Iron, It la spread 
out over a wide interval of tempera¬ 
tures, at each of which the reciprocal 
dotation of iron in its two extreme 
states and of nickel strives to attain 
4 stable equilibrium. For the greater 
pdrt the attainment of equilibrium is 
practically instantaneous; it is much 
more rapid, for example, than that 
Which Is observed in an aqueous solu¬ 
tion In which large crystals are 
placed, and resembles rather that 
which would occur In a saturated 
Solution containing an Infinite 
number of crystalline nuclei of the same density as | in the temperature introduces an error little less than 3/1 per 
<be solution. In a medium thus constituted equilibrium metre of length But a rod of invar, thoroughly annealed 
ts reached almost instantaneously. The perfect dissemin- [ and aged, will not change to the same extent in an interval 

of three years. The interpolation of definite values up to 
five or six years can be made with even less uncertain!). 
Measurements in which the instabllit) of invar wrill Intro¬ 
duce an unacceptable error are very rare; in the case of 
standards prepared with the usual metals thev would corre¬ 
spond with errors of temperature which are exceeded i 



Fig. 5 —Rolling of a • tun. 



Fra. 4.—Scale at tha end of a wha (tin ditUoat an 

4tion of iron throughout the nickel c 
evidently a very Important factor of the 
Hopktason’s phanomenon the same trar 
produced, but with an enormous thermal 
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But the greatest claim that Invar can make to utility la b 
its application to geodesv; working in the open air undei 
extremely variable atmospheric conditions makes the deter 


the converse is , » Tbs vtdaafaa of du rapidity of the d 
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initiation of temperature very uncertain and on the other 
hand a control on returning by mean* of a standard of 
reference in a geodesical or metrological establishment is 
always possible With this idea M Benoit and myself at 
the request of General Bassot have designed for the use 
of the Geographical Service of the Trench Army a scale of 
4 metres which is made of invar and has been found so 
practical by the surveyors that four other scales of the same 
type have been constructed for other countries 

This scale has an H section with a side of 40 mm its 
direction lies in the plane of the neutral fibres and it has 
such rigidity that the flexure is ouite admissible in an 
accurate standard supported at only two points As a 
consequence the scale can be placed on a light support 
which is subjected to no especial conditions of rigidity since 
It has not as in most of the older apparatus to assure the 
rigidity of the standard The support which we have 
adopted is an aluminium box that completely envelops 
the stale and protects it from shocks dust and accidents 
of all kinds as well as from rapid changes of temperature 
The complete apparatus weighs 56 kg whilst the old 
form of Brunner consisting of two scales and a rig d 
support weighs 7a kg and affords no protection for the 
standards 

For direct employment in the field tspecnlly when the 
apparatus has to be earned to great d stan es (the scale w 11 


plied by factors of 
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ui the near future be used in the Andes) the facilities intro 
duced compared with those existing in older apparatus ara 
considerable and if they constituted the sole progress in 
geodesy they would deserve serious consideration But the 
use of invar has permitted a more complete transformation 
In the measurements of bases 1 wenty years ago M Edw 
Jaderln made trial of a method which consisted of the use 
Of long wires stretched under a constant load and serving 
the purpose of fixing between two limits of the base the 
distance of a senes of movable bench marks ranged 
between these limits The advantage of this method the 
rapidity of measurement lightness of matenal and facility 
in the choice of ground will be readily appreciated but it 
will also be recognised that the uncertainty of the tempera 
lure of the wires made the method doubtful in esses where 
greater accuracy was required than that usual for the 
ordinary requirements of topography or land surveying 
M Jaderin has diminished these uncertainties by employing 
two wires of brass and steel respectively by means of which 
each of the ranges was successively measured Ihe differ 
ence observed for the two wires was taken as an Indication 
of their common temperature whence the temperature of 
the steel wire considered as the principal standard was 
deduced Without going Into the details of the calculations 
nscessary to the method, it Is easy to see that small in¬ 
evitable errors infleence the result, the real difference of 
temperature of the tarn wires at the time of the measure¬ 
ments and errors of reading reappear in the result, multi 
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made of invar especially as the greatest cars can be given to 
the manufacture of comparatively small quantities of the 
alloy when it is required for particular purpose* in which 
the price between certain limits Is a secondary consider¬ 
ation samples may be chosen so as finally to descend below 
the minimum of the curve in Fig 3 and cut the axis of 
the abscissa; Zero and even negative expansions have thus 
been realised lhe specimens having a minimum ex¬ 
pansion are strictly reserved for geodetic purposes and 
considerable quantities of wire have thus been obtained of 
which it Is unnecessary to know the temperature within 
about 10 degrees even for the most precise measurements of 
base lines Commonly a knowledge of the temperature 
within 5 degrees is sufficient an error of this magnitude 
hardly makes a difference of t part in 1 000 000 
Ihese advantages could not escape surveyors As early 
as 1898 M Jaderin himself requested me to obtain for him 
wires made of invar for the purpose of perfecting his 
method at a t me when M Benott and myself were under¬ 
taking at the Bureau international des Poids et Meeures, 
experiments to ascertain their suitability for such a pur¬ 
pose lhe trials wire so encouraging that the following 
year it was decided to equip the Swedish Russian expedi- 
1 on to Spitsbergen with similar wires 
by means of which all its base lines 
were measured At this time how 
ever the experiments were not suffici¬ 
ently advanced to obviate the need of 
taking many precautions and the ex 
ped tion acted very wisely in not con 
s dering the wires as standards of 
length The true standards were two 
ron bars previously verified at the 
Bureau international which served to 
measure the short bases (the Swedish 
base was 96 metres long) on which 
were standardised the wires of >4 
metres whuh subsequently served to 
measure the true bases of several kilo¬ 
metres in length This was the first 
practical trial of invar in the field and, 
according to the reports which I have 
receved from several members of tha 
expedition notably from M JAdenn, 
the success exceeded every hope Two 
independent measurements of the 
Swedish base showed a difference of 
19 mm per 10 kilometres that is, of 
1/500 000 without introducing any 
correction for the temperature 
The same sense of safety in the employment of these 
wires is felt aftir reading the report by M Baclclund of 
the Russian expedition and of Commandant Bourgeois, on 
the measurements of the French Survey in the territory 
of the Republic of Ecuador The difference in the measure¬ 
ments of a base msde in 1901 with a bimetallic scale and 
with a wire of invar was 1/3 300 000 the agreement is so 
good that it must be attributed partly to chance but suds 
chances are rare when the systematic elimination of errors 
has not been pushed to extremes 

In any cate a more complete study of the wires of invar 
became necessary and on the ground of the studies already 
commenced by M Benott and myself the International 
Committee of Weights and Measures entrusted to us at 
the end of 1900 on the request of the International 
Geodetic Association, a detailed investigation of this 
question 

We therefore erected against a thick basement wall pro¬ 
tected by the building of the laboratory of the bureau a 
senee of bench marks spacing out a length of >4 metres at 
intervals of 4 metres measured by means of an invar 
standard On the outside of the last upright* are two 
pulleys on ball bearings over which pais two cords that 
carry weights of to kilograms and are a— L J •*-—•— 
on which observation* are to be made 


the distance of 
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the extreme marks These wins carry at their extremities 
scales of Invar having the form repr esen ted In Fig 4, with 
their edges in the same line as the axis of the wire This 
arrangement, somewhat complicated in appearance is 
necessary to ensure constancy of length whatever be the 
Inclination of the scale in a transverse direction 



During four years me inurements have been made weekly 
with a great number of wires which have been submitted 
to different treatment Owing to the complexity of the 
wibject more than a hundred thousand comparisons 
between the wires and the base were necessary to elucidate 
all the questions relating to the stability of the wires and 
the precision that they guarantee After four years and 
after the method of treatment of the wires has been gradually 
modified so as to ensure the greatest possible degree of 
stability we can emphatically assert the excellence of the 
method of measurement by wires constructed of invar 
When a wire of the usual diameter of t 64 mm is stretched 
by loads varying from an ins gmfcant weight to that of 
ao kilograms the permanent elongtlion which it undergoes 
IS not measurable moreovi r it in be rolled as often as 
desired on n drum (Fig j) of sufficient diameter (at least 
cm ) or kept rolled For montl s w thout showing on 
subsequent measurement a variat on greater than that due 
to errors of observation Several wires which were 
measured at the bureau were returned after use in the field 
in the beginning variations in the length of the order 1 in 
aoo 000 were observed in several instances but recently the 
constancy of the length has become mu h more decided 
Whilst reserving the results obtained by long trials in severe 
climates it may be concluded from the results obtained in 
the laboratory that a surveying expedition equipped with 
several wires constructed of invar and subject to niutu il 
control will be able to measure several long bases w Ihout 
fearing a departure from accuracy in the wires greater 
than that permissible in such measurements assuming of 
course that the wires are always handled with due care 
The considerable increase in the accuracy of geodetic 
measurements caused by the substitution of wires of invar 
tor those of steel or brass necessitated a corresponding 
Improvement in the apparatus We have therefore proposed 
certain new principles which have been realised in instni 
moots censtructed with the aid of M Carpentier of wh ch 
* provisional model has been already mentioned in Nature ' 
A description of the Anal types which have been adopted 
would carry me too far Fig 6 which Indicates one of the 
measures may take its place It will be sufficient to add 
that, thanks to the new material which has been discovered 
the measurement of a base by means of wires answers all 
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the needs of a surveyor the relative error of the base has 
fallen below that of the angles bases ran be measured 
across broken ground cultivated land streams and rivers 
Above all these advantages the complete staff including 
auxiliaries need not exceed ten men for a rate of p rogre ss 
of 4 kilometres per day This arrangement compared with 
that by which ten years ago fifty men using rules and 
microscopes could advance 500 metres a day exhibits an 
economy of 98 per cent I To-day the measurement of a 
base with all the accuracy required in giodesy costs little 
more than chaining and the proof has been so thorough 
that the French Survey finds its advantageous to measure 
all its bases by the new method 

The advantages of n casurements by wires have been 
quickly recognised by surveyors Several departments of 
survey h ive requested the Bureau internat onal to 
standardise w res suitable for base measurements we have 
thus had the satisfartion of examining the apparatus for 
use by the Argentine Republic Australia Cape Colony 
France Germany Japan Mexico Roumama Russia 
Servia and Switzerland 

Th s simplification in the fundamental measurements of 
the survey will lead to a reversal in the future of the re¬ 
spective positions of the base and angular measurements 
In the old method of surveying n nsurements of bases were 
reduced as much as possible and angles multiplied inde 
finitely in the new geodesy angles will be controlled by 
frequent measurement of numerous long bases This 
general plan has already been introduced in the United 
States in the fine work earned out during the determination 
of the length of the 98° meridian 

Horology and Chronometry —The possibility of con 
ttrurting a compensated pendulum with its rod of invar 
is so obvious that it is hardly necessary to <n phasise it 
It will be suffle ent to observe thnt the slight change which 
invar undergoes 11 not for this purpose a serious defect 
As it s necesiary to determine the rate cf a clock at fre 
quent intervals vanat one in the daily rate of the order 



of t few hundredths of a second in a year will be merged 
in the variation of the longer period and will give rise to 
an error hardly to be feared but other applications will 
need tome explanation 

In order not to prolong the preliminary part of this article 
I omitted to mention a singular property of the nickel steele 
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which (or ordinary watch-making U of prime Importance. 
To reauma tboaa consideration*. At the end of 1806 I found 
that when an alloy containing 04 per cent, of nickel paaeee 
from the non-magnetic to the magnetic state, it* modulus of 
elasticity undergone a diminution of to per cent. This change 
it the more remarkable inasmuch as the limit of elasticity 
Is simultaneously raised, as was shown by Hopkinson. 1 
was intending to study the same change In Invar when 
M. Thury at Geneva and M. Paul Perret at La Chau* 
de Fonds, after my first publication, established for the 

a the singular (act of a positive variation of Young's 
lus with increasing temperature. A systematic in¬ 
vestigation of the change by M. Perret and myself led us 
to results which, completed by the theoretical views which 
were developed, permitted me to assign to the total variation 
of the modulus of a nickel steel endowed with reversible 
properties a course indicated by the curve In Fig 7. Point 
A has the same significance as In the curve of Fig. 1, and 
two regions of variation In a normal sense are shown, 
between which lies a region of abnormal variations con¬ 
nected with the first by two confluent curves. 

The existence of these confluent curves has a great Im¬ 
portance for horology. The necessity of fitting good 
watches with a bimetallic compensation balance arises 



almost exclushely from tho need of securing comparable 
rates at dlffnrnt temperatures owing to the sanation In 
the modulus of elasticity of the steel spring. Ihis variation 
Is sufficiently great to rause 11 retardation of five minutes 
in the day in a watch tilted with u steel spring and u mono¬ 
metallic balance, the temperature of which undergoes a 
change from o° to 30° C The employment in the spring of 
a nickel-steel the properties of which are represented by 
one of the confluent curses (that is, of an alloy having 
Young’s modulus a minimum or minimum at the userage 
temperature to which the watches are submitted) will 
obviate the need of a costly compensation. The com¬ 
pensation is, of course, not perfect; the difference between 
the form of the curve and a straight line, and still more, the 
difficulty of obtaining an alloy passing through a maximum 
or minimum at ordinary temperatures, limit the application 
of these springs to ordinary watches, and preclude their 
use In accurate chronometers. But in their own province 
they represent a real advance, as they reduce the error of 
an uncompensated watch by 90 per cent., and the cost of 
watches vhich were approximately compensated by a rough 
balance by 6d In the shilling. The trade of watchmaking 
gains O much by direct economy as from an Increase in 
JlO. 183a, VOL. 7l] 


quality; the annual saving is certainly io.oooI., and if 
likely to become so,000 1. or 30,0001. Competition, morey 
over, Is so keen In the trade that a diminution of price* 
passes at once from the manufacturer to the consumer, ad 
that the public gains the whole advantage of It. 

Another application in chronoraetry, although its advan¬ 
tages from a monetary aspect are insignificant, seems to mo 
of greater interest, because It appeals to a higher range 
of thought, and represents an advance in a region in which 
perfection had apparently been reached. 

In 1833 tho celebrated English watchmaker Dent dis¬ 
covered that a chronometer regulated for two extreme 
temperatures gains at intermediate ones, and the correction 
of “ Dent’t error," as it Is called, has exercised the In¬ 
genuity and invention of the best watchmakers. In England 
partlculnrlv, the country far excellence of marine chrono¬ 
metry, great efforts have been made to introduce correc¬ 
tions for this error. The auxiliary systems of Loseby, of 
Kullberg and others have permitted the attainment of 
great accuracy, but at the expense of a considerable Increase 
in price and of (ompllcatione which are not exempt from 
inconveniences. The cause of Dent’s error Is almost 
entirely the non-linear variation of the elasticity of the 
steel of which the hair spring Is composed. The curve OH, 
Fig. 8, represents this variation. The action of the balance 
is proportional to the difference of the expansions of the 
metals composing the bimetallic ring; If we represent the 
expansions of steel and brass by the curves OS and OB it 



will be seen on referring to the numerical formula; whence 
these curves aie obtained that, whilst their average Inclin¬ 
ation is very different, the variation of this inclination 1* 
nearly the same. Ihe variation of the difference of inclin¬ 
ation Is therefore nearly xero, and the curve giving the 
difference of the expansions practically becomes the straight 
line Ol>. The rate of the chronometer at different tempera¬ 
tures is given by the algebraical sum of the ordinates of 
the curves OH (natural variation) and OD (corrective func¬ 
tion), that is, by the curve OK. Such Is the reason of 
Dent’s error, which has been corrected hitherto bv adding 
to the natural corrective function of the balance a terra of 
great curvatuie given by an auxiliary system 

But the same result would be attained by substituting for 
one of the metals of the double ring another metal or alloy of 
which the increase of expansion is much greater than that of 
brass, if that metal is rejected, or much less than that of 
steel, and preferably negative, if the brass is retained. The 
curve of Fig. 1 offers in this respect numerous possibilities 
Practical reasons lead one to retain the brass and to 
associate with It an alloy having an expansion which Is a 
retarded function of the temperature. Fig. 9, in which the 
curve OS belonging to steel has been replaced by ON& 
referring to nickel-steel, shows a curve OD that can be 
rendered symmetrical with regard to OH; the sum OR. qf 
the curves is then always zero, and the problem hat a 
practical solution. 

I had established this theory In the year 1899, when <wo 
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«f the principal Swiss watchmakers M P Nardin, of 
Le Lode and M P Dituhetm of La Chaux de Foods, 
expressed a wish to make a trial of the new balance The 
first attempt gave so perfect a result that the balance has 
■at since Men modified, its adoption by Swiss watchmakers 
was very rapid and to-day It is employed in the majority 
O# their best timepieces It was with a pocket chronometer 
fitted with this balance that M P Ditieheim beat in 1903 
all records at Kew with a total of 94 9 points, the previous 
best being 927 I he compensation was awarded 197 
pouits the maximum of ideal perfection being so Ihe 
dark lined curve of Fig 10 shows the theoretical variations 
of a perfect chronometer compensated by the usual method 
the curves N V and H represent the average results 
obtained at Neuchatel with two groups comprising in all 
sixteen chronometers and at Hamburg with six chrono¬ 
meters all made by M Nardin 

Incandescent Lamps and Crookes s Tubes —In con 
elusion a few words may be given to an application less 
scientific in its nature than the preceding but likely to be 
welcomed by all who regret the systematic destruction of 
She world s store of platinum Hie curve in Fig 2 chons 
that two nickel steels of definite composition have an ex 

r sion equal to that of glass but only cne'of these cm 
practically considered namely th it containing about 
44 per cent of nickel the alloc which cont uns 29 per cent 
at a slightly higher temperature passes the point A of 
tig 1 ind enters the region of high exp insion 
1 or a metal to fuse in gloss it is indispensable but in 
■sufficient, that it shculd possess the sime expansibility is 
glass fortunately the alloy containing 45 per cent of nickel 
possesses all the other properties which are net ess try pro 
aided that it be not unduly oxidised during the softening 
of the glass \s 1 m ittei of f ict secei il manufacturers of 
incandescent lamps have adopted under the name platimte 
this welcome substitut for platinum thereby economising 
several hundred kilograms of the preiious metal If this 
economy spreads a ton of platinum may be saved annutlly 
for science and those industries m which its use is indu 
pensable 

C nrluuom 

It is tune to conclude this over long article The appli 
cations whi h have been di scribed are not the only ones 
which might he predicted or hive been ittempted with these 
curious alleys the properties of which for a time seemed 
so paradoxic al that a number of physicists and metallurgists 
refused to believe in their existent* Ml the applications 
which to d tv give new resourt es to st tence and new 
■economies representing large sums to industry arise from 
a peculiar phenomenon of equilibrium in the mutual solution 
of two isomorphous metals that is one interesting side of 
the question There is another on which I would insist in 
concluding it is that these results have been obtained as 
a sequel to 1 long series of delicate measurements in which 
the thousandth of a millimetre was the ordinary unit and 
-without which no discovery in this domain would have been 
possible Ch Ed Guillaume 


SHOWER Ob ANDROMEDIDS FROM BILf A i> 
COMLT C) 

'11/HA1 certainly appears to have been a well defined 
shower of \ndromedids occurred on November at 
and following nights to November 28 Yet this display if 
it really represented the ddbris of Biela’s comet like the 
meteors seen in November 1872 1885 1892 and 1899 was 
not true to its time, for nq Return was to be expected in 
ordinary circumstances until 1905 or 1906 The period is 
about 6 7 years and if the shower displayed itself this year 
it must mean that the swarm haa been much disturbed or 
that the meteors are rapidly distributing themselves round 
the orbit and will soon form a continuous stream visible 
annually as the earth intersects it in the third week of 


Dr Schulhof and Prof Abeltnan (Astr Nach 3416) 
pointed out some years ago that a convulsion of the orbit 
motion of the Andromedids would occur in 1901 as Jupiter 
would approach the group to within 04 of the earth’s 
distance from the sun m March of the year named The 
taffect would be a displacement of the node to the extent of 
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6°, which would bring the maximum on 
ten days earlier than in 1872 and 1884 
The Rev W F A Ellison, of hnniscorthy Ireland 
writes me that the most remarkable meteoric shower he 
witnessed in November was furnished by the Andromedids 
He was extremely surprised to find the radiant of this stream 
very active on November 21 At 7 p m he counted 8 
meteors in fifteen second* and although this ntc was not 
maintained he continued to observe numerous Andromedids 
until midnight From 7I1 to 8h 24 were seen from 8h to 
gh 22 after which the number decreased Until 
November 28 meteors continued to fall from this radiant 
and many of them were object* of remarkable brilliancy 
quite equal to the Leonids but the motions were slower 
and the paths shorter lhe prevailing colour was pure 
white the trams being greenish lhe radiant seemed 
further north than Mr Tllison expected to find it the post 


tion being at about 21°+ 50° 

The following are some of the larger meteors recorded 
by Mr Fliison — 


Nov 2i 8h 2m G M T Vega From a point a little 
al ive « Cygni exactly across t anil about 15* 
further, directed precisely from Vega 
, 21 8h 49m a q Low down in west where no stars 

could be seen to fix the path but evidently 
Andromedid 

21 9h 8m = 11 From 337* fi 7° to 329° f 
, 21 gh 16m H From 3S4 + 30* to 348 H 18 

„ 26 7h 35m = 9 trom 52 +27 1064 +84‘ Dura 

U011 2 sec , vivid flash at end 

, 28 8h 50m 9 trom about 215 0 1-50° to 2l5’ + 46 

Very short path awift and flashing Impossible 
to fix path accurately 

U seems desirable to inquire whether iny other observers 
noticed an cbundance of meteors on about November ai 
and if so whether their paths wire directed fiom the usual 
radiant point of the Vndiomedids 

W t Denninc 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —Mr J H Jeans of Irimfy has been 
appointed university lecturer in mathematics in the place 
of Prof Macdonald now of Aberdeen University 

The late Mr G 1 B Wigan has bequeathed to the 
university some 9000! the inttrcst tf which is to be used 
for the purpose of promoting scientific edu ation and re 
senrch It is proposed to divide the fund equally between 
the board for physics and chemistry and the board for 
biology and geology Lach board will administer the in 
come of its moiety subject to the condition that no poition 
is to be applied to one specified purpose for longer than five 

The name of the late Trank McClean IRS the founder 
of the Isoar Newton studentships in astronomy ind a 
generous donor to the observatory has been added to thi 
university roll of benefactors 

Dr Donald MacAlister the representative of the uni 
versify on the General Medical Councd for the last fifteen 
years has been elected president of the council in succession 
to Sir William Turner, KCB principal of Fdinburgh 
University 

Mr F F Blackman of St John s has been appointed 
reader in botany in the place of Mr Francis Darwin 
A university lectureship in botany stipend tool is vacant 
by tbe resignation of Mr F F Blackman recently 
appointed reader Apphcttion is to be made to the Vice 
Chancellor by December 17 

Prof E Waymouth Reid, FRS has been approved 
for the degree of doctor of science 
Prof Woodhead has obtained from friends resident in 
or connected with Huddersfield a sum of more than 1600I 
for the endowment of i Huddersfield lectureship in special 
pathology The general board proposes that the gifts be 
gratefully accepted by the university and that the lecture 
snip be forthwith established 
The museums and lecture rooms syndicitr reports that 
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the zoological collection* have outgrown their preterit 
accommodation and auggeet* that a new zoological muaeum 
ahould be arranged for on the site recently acquired from 
Downing College in the neighbourhood of the new Sedg 
wick Geological Muaeum 

A new diploma la propoaed in mining engineering for 
etudenta who have reaided nine term* ana have attained a 
prescribed atandard in certain subjects of the natural 
science* and mechanical sciences tripos 

The board of geographical studies has published a report 
submitting regulations for the special examination in geo 
graphy for the ordinary B A degree and for the diploma 
in geography The range of subjects is comprehensive and 
the standard contemplated is obviously high The regula 
tions are given at length in the University Reporter pp 
301 3 Dr I) Mar Alister and the Right Hon Sir G D 1 
Goldie KCMG have been appointed members of the 
board 

The memoir of Mr A Wood advanced student of 
Emmanuel Ubllege on the spontaneous ionisation of air 
in closed vessels and its causes has been approved as 
qualifying for the certificate of research 

The Rev Francis Bashforth second wrangler 1&43 
formerly fellow of the college and distinguished for his 
researches in ballistics has been elected to an honorary 
fellowship at St John s College 


Lord Rkay will distribute the prises to the students of the 
Northampton Institute Clerkenwell on December 9 

Prof Hblz Shaw has accepted the post of principal 
organiser under the Transvaal Technical Council for one 
year and ha* in consequence resigned the chair of professor 
of engineering at Liverpool 

Tire registrar of the University of Leeds announced at 
a Mansion House meeting held at York on November 30 
in support of the university that 6: 8*5! has been sub 
scribed toward the 100 oooi required to make the necessary 
additions to the buildings and to increase the endowment 
of the university so as to satisfy the financial requirements 
laid down by the Committee of the Privy Council 

Lord Londonderry will receive a deputation from the 
Association of Chambers of Commerce of the United 
Kingdom on Monday next when the following resolution 
on commercial education will be submitted — ihat in 
order to retain our industrial positions and to introduce 
into this country su h further industries as mat be profit 
ably devi toped it is absolutely necessary to establish or 
acquire publir secondary schools of the h ghest standard 
and to privide sufficient inducements by bursar es exhibi 
bons scholarships or otherwise to make the efli lent boys 
stay long enough to take full advantage of the provisions 
made for higher technical and higher commtrc al educa 

I hi third annual meeting of the North of England Educa 
tion Conference will be held in the St George s Hall Liver 
pool on January 6 and 7 ipoe The subject to be discussed 
on the first morning is leaving Certificates Lord 
Stanley of Alderley will pres de and papers will be read 
by Mr G Alexander Mr Owen Owen and the Rev J B 
Lancelot The discussion will be opened by Sir Oliver 
Lodge and Mr G Sharpies In the afternoon of the same 
day there will be three separate conferences dealing re 
spectively with Manual Training the Teaching of 

Geography and Child Study Principal Reichel will 

read a paper on the first subject Mr Mackinder on the 
second subject and Prof Sherrington on the third The 
subject for discussion by the conference as a whole on the 
morning of the second day is Scholarships with Special 
Reference to the Coordination of Education Sir William 
Anson will take the chair and papers will be read by Miss 
S A Burstall and Dr T J Macnamara Messrs Gore 
and Edwards will open the discussion In the afternoon 
the conference will be divided into three parts to discuss 
the Teaching of Domestic Science School Game* 
with Special Reference to Day Schools * and the Teach 
Ing of English Domestic science will be dealt with in 
papers by Miss Fanny Colder and Miss E Pycroft school 
games by Messrs J L Paton and F W Augell and the 
teaching of English bv Miss F Drummond and Mr G C 
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Steel An exhibition of geographical appliance* apparatus, 
maps books Ac will also bo held on tbs days during which 
the conference meets 

From a long list of recent appointments in such Journals 
as the Phyttkalueht ZetUchnft l Entetgnemeni nsiU< 
mattqtu and similar sources we extract the following pro* 
fessorshipa mainly mathematical and physical —Germany, 
Austria Ac —S A Arrhenius (Stockholm) for meteorology 
and cotmical physics at Berlin H Battermann tor 


K Craru (Stuttgart) at technical college Charlottenburg, 
Berlin O Eggert (Berlin) for geodesy at technical college. 
Danzig Dr Furtwanglrr for mathematics at agricultural 
college Bonn Poppelsaorf Grassmann (Halle) at Gleaaen 
I Hefter (Bonn) at technical college Aachen G Lands* 
berg (Heidelberg) extraordinanus for mathematics at 
Breslau K Oertel for astronomy at Munich R Prantl 
(Hanover) extraordinary at Gottingen Rohn (Dresden) for 
descriptive geometry at Leipzig C Runge (Hanover) at 
Gottingen K Schreber at Greifswald, J Sommer for 
mathematics technical college Danzig P Sticket (Kiel) 
at technical college Aachen to replace Prof van Man- 
goldt who is transferred to Danzig Vablen (Kdnigsberg) 
at Greifswald Wellenstun (Giessen) extraordinary for 
mathematics Strassburg France —Cartan for calculus at 
Nancy Cotton for mechanics at Grenoble Drach for 
mechanics at Poitiers Lecornu for mechanics at poly 
technic college Pans in place of the late M Sarrau 
H Poincard for astronomy at polytechnic Pans Rally for 
analytical geometry Pans Jules Tannery for calculus at 
Pans Italy —F Guardacci (Florence) for geodesy at 

Bologna Mich Rajna for astronomy and directorship of 
observatory Bologna in addition F Amadeo has been 
appointed recognised teacher for history of mathematics at 
Naples America —G H Hallett and C A Holden (extra 
ordinary) Pennsylvania D N I ehmer (extraordinary) 
California James MacMahon Cornell Robert E Montx 
for mathematic* Washington H L Rletx (extraordinary) 
Illinois, J H Tanner Cornell A W Whitney Cali 
forma besides the following instructorships In mathe 
matics —J W Bradshaw Michigan A B Cobl# Balti 
more L C Karpinsky Michigan E B Lytle Illinois 
C L F Moore Massachusetts A Ranum Wisconsin 
F 0 Touton Illinois 


The annual d nner of the past and present students of the 

8 ueen s Faculty of Medic ne in the University of Binning 
im was held on November aq In proposing the toast of 
The Medical School Sir F Treves said — It is very 
much to be regretted that very little heed is given to science 
in this country There was a time when the man of science 
—Galileo for example—was cast into prison now he » 
simply allowed to starve There is no kind of encourage 
ment offered to sc ence In every university throughout the 
country the same story is told I think that those men 
who devote themselves to science in this country deserve 
rewards infinitely beyond any they have ever received ' 
Mr Chamberlain who was present in his capacity of Chan¬ 
cellor of the university in proposing the toast of Students, 
Past and Present referred to the remarks of Sir F Treves 
Mr Chamberlain said — I am afraid that for all time 
to come probably science and the conferring of great 
benefit* upon one s fellow creatures must be to a large 
extent its own reward But the pursuit of research is an 
Impossibility so long as the actual means of existence are 
wanting and the professional practitioner when he starts 
is in very many cases at any rate so tied by the necessity 
of providing an actual subsistence for himself and his family 
that anything like original and continuous research Is in 
his case impossible fhat can only take place when there 
are in this country schools established where for a year or 
two perhaps in their younger tune men of ability and of 
Interest in school subjects can be brought together under 
capable heads and can carry out on the most extended scale 
that senes of researches which already in the hands of some 
of our most distinguished men of science have led to such 
important results T Dunng the course of his remarks Mr 
Chamberlain alto said that three classes of people are ssaenfiil 
to the success of a modern university—students teachers 
pious benefactors Unfortunately he stud we have 
fewer pious benefactor* in this country than they have ins 
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thfe United StetM of America when by their munificent 
donations, minting by tnilHoe* they have covered the land 
with a net-work of universities which have brought higher 
education within the reach of almoet every citizen I hope 
the time la coming when men who have more than they 
want more perhape than ta good for them ran find no 
better opportunity of disposing of the mirplua than by bene 
factions which not only are of present usefulness but what 
la of more importance are of permanent advantage to the 
community amongst which they live 

On rhuraday last December 1 the prize* and certificate* 
gained by student* of the Sir John Cass Technical Institute 
during the session 1903-4 were distributed by Sir Willnm 
White K C B FRS when the chair was taken by Sir 
Owen Roberts chairman of the governing body Sir 
William White in the course of hit address said that 
during hi* recent visit to America he had had the oppor 
tunity of studying the methods of technical education in 
vogue there ana he must certainly confess that both 
America and Canada can teach us a great deal so far as 
technical colleges in general and the interest taken by 
employers of labour in the future employment of men trained 
in technical institutions is concerned The essential 
advantage which America and Canada and also Germany 
possess over this country is that they are all Imbued with 
the idea that it is a wise investment on the part of a nation 
to provide for all kinds of education from the elementary 
up to the highest It is almost impossible to make expendi 
ture on education too lavish provided it is well directed 
if the nation is to be well educated This country in his 
opinion will never reach a truly healthy condition until 
every man or woman in whatever position the accident of 
birth may place them shall if they possess the capabilities 
have also the opportunities of self culture Nevertheless 
there is one respect he thought in which this country 
stands supreme It is in the provision of evening classes for 
the working man and the working woman who from the 
very nature of their circumstances are compelled to work 
all day to get a living Employers should assist these 
educational classes more than they do at present The 
London and South Western Railway Company are doing 
what may well be done by other large employers They 
grant to the apprentices in their works at Nine Elms the 
necessary time to attend the early morning classes at the 
Battersea Polytechnic The apprentices are allowed to go 
to these classes twice a week and are paid for the time 
that they are away from the compiny s service on the 
condition that they do a certain amount of study at home 
thus completing in the evening the training which they 
receive during the day at the polytechnic This is not 
altogether an experiment The Admiralty has done the 
same thing for fifty sears or more with the result that 
the Admiralty from the apprentices in its own dockyards 
has trained not only many of its principal shipbuilding 
officers and naval architects for the Royal dockyards and 
the Admiralty service but has also furnished to the private 
shipbuilding industry of the country some of it* most 
famous shipbuilders The leaders and managers in those 
great private establishments to-day are in no small pro 
portion drawn from men who were trained in the Admiralty 
service under the system which has been in operation and 
by which every apprentice who cares to improve hn mind 
ha* the opportunity to do so If employers will give the 
utmost encouragement to institutions tike the Sir John 
Cass Institute they will be rewarded by having capable 
men on their stiff who will know the principles of their 
business 


SOCIETIES AND ACADEMIES 
London 

Royal Sooisty, November 17 —" The Electrical Con 
ductivity and other Properties of Sodium Hydroxide In 
Aqueous Solution as Elucidating the Mechanism of Con¬ 
duction ” By W R SNsttaM, K C , M P , and T M 

Lowry. D Sc 

The original object of the research was to Investigate 
the decay a* the temperature rises in the “ Ionising 11 
properties of water, which 11 manifest in tha inflected 
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charac t er of the curves expressing the relation betweeq 
temperature and conductivity in aqueous solutions of the 
alkalies 1 The principal results of the investigation are as 
follows — 

(1) In the most dilute solutions in which loiiiaatkm ’* 
is nearly complete and again In the most concentrated 
solutions the curves expressing the relation betwetd 
molecular conductivity and temperature in aqueous solutions 
of sodium hydroxide are not inflected between o° C and 
ioo° C In each case the form of the curve appears to be 
determined mainly by the rapid changes of viecoeity which 
accompany changes of temperatures Moderately dilute 
solutions give curves that are inflected between o® C and 
ioo° C the temperature of inflection reaches a minimum at 
48° C in the case of a normal (4 per cent) solution, but 
rises to too® C when the concentration is raised to 30 per 
cent 

(а) The inflected conductivity temperature curves can be 

represented by the formula a 

(1 + AT) » - 

1 his formula is applicable to conductivity temperature curves 
of all kinds and gives expression not only to the inflection 
now under consideration but also to the maximum con¬ 
ductivity and the second inflection in the general con 
duct vily temperature curve * 

(3) Ihe maximum conductivity of caustic soda at 18® C 
is o 3490 in a 15 per cent solution the value given by 
Kohlrausch being 0346a At higher temperatures the 
maximum conductivity is considerably greater rising to 
more than 1 4 at 100® C and occurs in solutions of greater 
concentration 

(4) The viscosity of a 50 per cent solution of sodium 
hydroxide is approximately seventy times as great as that of 
water The influence of this factor may be to some extent 
eliminated by dividing the molecular conductivity by the 
fluidity and this ratio it is proposed to call the intrinsic 
conductivity of the solution Whilst the molecular con 
ductivity of sodium hydroxide solutions decreases steadily 
as the concentration is increased the intrinsic conductivity 
fells to a minimum at about 8 per cent NaOH and then 
rises until at jo per cent NaOH the value is considerably 
greater than in the most dilute solutions It is bel eved 
that this increase is due to the fact that liquid soda is an 
electrolyte per 1* and that in concentrated solutions the 
current Is conveyed partly by the soda alone as if it were 
in the fused state 

(5) In re determining the densities of aqueous solutions 
of sodium hydroxide quantities of sodium amounting to 
about 130 grams at a time were weighed and converted 
quantitatively into concentrated solutions of sodium 
hydroxide by the action of steam in a platinum vessel 
Eleven determinations made with six different standard 
solutions gave as the density of a 50 per cent solution 
at i8° C the value i 5268 with an average error of o 0001 
Solutions of known concentrations having been prepared by 
dilution their densities were determined with a probable 
error of not more then 00001 the values recorded by 
previous observers were derived from solutions stindardised 
by titration only and appear to contain errors n Ih th rd 
(r even in the second place of dr imals 

(б) In the formula 

which represent* the influence of temperature on the density 
of water and aqueous solution* of soda the toeffR ent of t* 
vanishes when a concentration of is per cent NaOH Is 
reached whilst the coefficient of f* van she* at 42 per cent 
NaOH at the latter concentration (hen is 1 simple linear 
relationship between density and temperature 

(7) The molecular volume of sodium hydrox de in dilute 
aqueous solution has a large negative value a litre of water 
dissolving 140 gram* of sodium hydros de at 0° C 100 
grams at 18® C , or 60 grains at 50® G without in¬ 
creasing w volume The molecular volume does not In 
crease continuously as the temperature rises but reaches a 
maximum value at about 70® C In a 50 per cent solution 
the temp era ture has little effect on the molecular volume 
the extreme variation being only about 10 per cent 
I Coupon Roy 80c Prrt 19m to) 1 *xi pp s« 54 
• L* tit p s» 
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gntomotogiMl Society, November 16— Prof E B 
Poulton FRS president m the their — Mr H St J 
P wlrt lwrm exhibited the second recorded British speci¬ 
men of Orcfcsstes tpartui Fahr taken by him on August s8 
in the New Forest —Mr H V, And raws exhibited speci¬ 
mens of Athtruc crautfct Mg from the New Forest the 
poly previously recorded locality in Britain being near 
Ticehurst Sussex—Mr G O el oper exhibited aWrant 
forms of Mehtata athaha from Luan Switzerland and 
Martigny in which the tendency of the black markings to 
supersede the fulvous was particularly noticeable—Ihe 
President exhibited cases (interning Diptera and a cue 
containing the skins of African Sphingid larvae dried in 
botanical paper and after seventy years still preserving 
their colours from the Burchell collection in the Hope 
Museum Oxford —Mr C O Watorhouoo exhibited a 
gall of some lepidopterous insect found on the califete 
bushes in Patagonia The gall resembled that of Cympt 
kollan but was hollow the walls being about 1 inch in 
thickness fine circular door prepared by the larva was 
about } inch in diameter The pupa was lying free with 
out any silk cocoon It was suggested that the insect was 
perhaps allied to CBcoiecis —Mr G H Kenriok com 
raumcated a paper entitled Natural Selection Applied to 
a Concrete Case — Mr J C Kershaw communicated 
papers on enemies of butterflies in south China and a life- 
history of Gerydut nnentu —Mr Nelson Annsndslt com 
municated a paper on the eggs and early stages of a 
Coreid bug probably Daladtr acuUcotta with a note on 
its hymenopterous parasites 

Royal Microscopical 8ociety, November id - Sir Ford 
North FRS in the cha r —Mr Hugh C Rom exhibited 
and described a new electric warm stage of his invention — 
Mr C L OurtiM exhibited two new designs of the Nernst 
lamp su table for use with i current of too and 200 volts 
respectively adapted for use with the microscope and fitted 
with ground glow or blur glass fronts and mounted so as 
to be used at any height or angle required —A paper on 
theories of microscopic vision a vindication of the Abbe 
theory which contained some new views on the subject 
was read by Mr Ooromdy 

Linnean Society November 17 —Prof W A Herd man, 
FRS president fn the chair—Mr II F H mmUn 
exhibited forty one models of Palmozoic seeds and cones 
The models of the seeds show the complexity of their internal 
structure whilst the models of the synthetically re con 
strutted cal-imitean and other cones display the high 
organisation of the vascular cryptogams of Palaeozoic tunes 
—Note on the shape of the stems of plants Lord Avebury. 
The author pointed out that while most plants had round 
stems in some they were triangular some quadrangular 
Ac but that so far as he knew no attempt had been made 
to explain these differences He thought they could how 
ever be accounted for on mechanical principles In build 
mg when the mam object was to meet a strain m one 
direction the well known girder was the most economical 
disposition of material In a tree stem it was necessary to 
resist strain coming from all directions and the woody 
tissues acted as a circular series of girders In herbs with 
opposite leaves the strains were mainly in two directions 
and were met by two opposite girders thus giving the 
quadrangular stem Taking our native flora he showed that 
all herbs with quadrangular stems had opposite leaves and 
as a rule herbs with opposite leaves had quadrangular steins 
Sedges had triangular stems and grasses round stems and 
while sedges had the leaves in threes those of grasses were 
distaihuis Pentagonal stems might be accounted for in a 
similar way add incidentally this threw light on the petals 
of so many flowers Fhus plants had adopted millions of 
soars ago principles of construction which have gradually 
been worked out by the skill and sileme of our architects 
and engineers —Observations on some undesenbed or little 
known spenes of Hemiptera Homoptera of the family 
Membrandc G Bowdler Rwofcton Prof Poulton has 
explained the significance of the strange forms of some of 
the Membracsdje by their dependence on environment and 
the requirements of mimicry and the Rev Canon Fowler 
has also given information respecting the economics of 
the species and their ma ntenance during the struggle for 
life The present paper may be regarded as supplementary 
to Canon Fowler s work on the Membracidee in the 
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' Biologia Central! Americana, * and to Mr Bucktoa’h 
monograph, m which latter work an attempt hap been mad* 
to deaaify the family so far as at present known The 
specific descriptions are chiefly founded on spec i mens from 
the museums of Madrid and Brussels Most of the mw 
speaes are from Mexico and Central America six from 
Africa and one each from India Ceylon, Sumatra, and lb* 
Philippines Mr Buckton then characterises twenty-four 
new specie* five of which are made the types of new genera, 
and the paper conclude* with general observations on dm 
habits economy and transformations of the Membradda 

Physical 8octaty, November as —Dr R T G law brook. 
FRS president in the chair —The measurement of small 
differences of phase Dr W E > un* R n*r Hitherto in 
order to measure the differences of phase between alter¬ 
nating-current quantities it has been necessary to use some 
method involving the simultaneous reading of three da- 
flectional instruments such as the wattmeter method or 
the three voltmeter method either in its original or in some 
modified form These methods cannot be successfully 
applied when the phase-differences to be determined are 
small The author describes new voltmeter methods which 
may be used for the purpose and gives the results of a 
number of measurements on alternating current plant — 
Dr C V Dryedal* exhibited and described apparatus for 
the direct determination of the curvatures of small lenses, 
such os the objectives of microscopes Parallel light from 
a distant source falls upon a plane unsitvered mirror in¬ 
clined at an angle of 45° Some of the light is reflected and 
brought to a focus by an ordinary convex lens The surface 
to be tested is placed at this point and the reflected rays 
proceed as if they had come from a point on the surface 
They pass through the plate glass Into a telescope focused 
for parallel rays and an observer sees an image of the 
distant source If the surface is convex and is brought 
nearer to the lens then when It reaches such a position 
that its centre of curvature is at the focus of the ray* 
emerging from the tens the light will again retrace its 
former path and a distinct image of the source will be seen 
in the telescope In order to obtain the two images the 
surface has therefore been moved through a distance equal 
to its radius of curvature If the surface is concave it must 
be moved away from the lens Dr Drysdale showed how 
the method could be earned out by means of an auxiliary 
piece fitted to an ordinary microscope He also described 
a method of testing the spherical and chromatic aberration 
of microscopic objectives Light from a distant point is 
partially reflected by means of a piece of plate glass down 
the axis of the microscope In passing out of the objective 
it is brought to a focus upon a mirror and retraces its path 
along the axis of the instrument until it reaches the plate 
glass This it passes through and by means of a telescope 
an observer can view the distant source The light having 
pasaed twice through the lent to be investigated the effects 
of chromatic and spherical aberration are doubled and at 
the same time the effect of coma is eliminated —Prof S P 
Ttso m peow gave an exhibition of specimens of crystals 
showing the phenomenon of luminous rings H# said it 
was well known that when a source of light was viewed 
through certain sample* of calc spar the field of vision con¬ 
tained two luminous rings each of which passed through 
the image of the luminous point The subject had been 
investigated by Dr Johnstone Stoney who had attributed 
the phenomenon to a minute tubular structure in the crystal. 
There were however certain crystals which when cut in 
the ordinary way across the axis and used to new a distant 
source of light exhibited a single luminous ring passing 
through the image of the source Looking down the axis 
of the crystals no ring is visible but on tilting it a ring 
can be seen in the direction of the tilt which grows in 
diameter as the tilt is increased So far as he knew no 
explanation of these phenomena had been offered At the 
meeting a piece of calc spar showing the two rings and 
pieces of beryl and tourmaline showing the single nag 
were exhibited 

Fdinburoh 

Royal Society, November 7 —I ord M Larcn in Ibe 
chair —In 1 paper on Prof Seellger s theorv of temporary 
stars Dr J Halm gave some important extensions bear 
mg especially upon the characteristics of Nova Auriga (tips) 
and Nova Pertei (190s) Seellger s theory broadly stated. 



JPiOWWMi WMl 


NATURE 


*43 


fjunj wun « n qw w, I 

much naptar than th 
Tmatwrt canaaouanca 
with an atm osp h e r ic a 


_of such a collision be mg 

the aoUfaion of taro dark bodies A 
I will be an intei " ‘ 

expansion in all 

_ __.—rrT ffltf be wtutted 

observation* will show (i) a displacement v 
absorption lines or bands due to tbs absorptive action of 
the expanding and cooling atmosphere advancing in the 
direction of tne observer with the hotter interior parts of 
the star aa background, and (a) bright bands due to the 
expanding atmosphere to nght and left of the bod; of the 
star there being in this case no brighter background and 
no spectral shift Dr Halm now imagines that the collision 
is due to the advance of the dark body into a stream of 
nebulous matter passing obliquely across the dark 
bodys path rhit will at once give rise to a circulation 
of part* of the nebula round the star and these of course 
will also be highly heated Die portions moving transverse 
to the line of sight across the face of the star will produce 
abeorption bands In their normal position in the spectrum 
while the marginal portions moving on the one side towards 
the observer and on the other side from him will produce 
a ehift of bright bands both towards the red and towards 
the violet end of the spectrum By compounding the effects 
of these two conditions namely the simple expansion of 
the atmosphere equally in all direction* and the swirl of 
incandescent matter due to oblique collision Dr Halm 
showed that the two types of spectra obtained in the cases 
of the recent Nova were at once obtained —Three papers by 
Dr 1 homas Muir were tlso communicated the titles being 

The Sum of the Signed Primary Minor* of a Deter 
minant Continuant* Resolved into I mear Factors 
and The three line Determinants of a Six by Three 
Array 

November si —Lord M Laren in the chair—Mr George 
nwmaime, C E read a paper on a possible explanation of 
the formation of the moon The general idea was that the 
moon had grown to ite present form and size by the gradual 
agglomeration of what was originally a ring of satellites 
broadly similar to what we know to exist in the case of 
Saturn On thie hypothesis it was easily shown that the 
process of agglomeration of a comparatively small body like 
the moon could not be accompanied with an evolution of 
heat sufficient to produce a molten globe and that in con 
sequence the ordinanr assumption of intense volcanic action 
to explain the eo called craters was difficult to accept But 
it seemed possible to account for the rugged mountainous 
surface of the moon with the seas ridges craters 
and peaks by means of the bombardment of those meteoric 
masses large and small which in virtue of the combined 
action of moon earth and sun were precipitated from time 
to time upon the lunar surface In the absence of an atmo 
sphere the masses so precipitated would impinge upon the 
Surface with high enough velocities to render the material 
in the immediate vicinity liquid the impinging mass also 
itself being liquefied wholly or partially according to dreum 
stances The author entered into a detailed examination 
of some of the most striking features of the moon s surface 
and showed how thi* hypothesis accounted for them He 
also exhibited a mass of lead into which small bullets had 
been (hot at various incidence* The indentations repro 
duced the leading characteristics of the lunar crater* 
even to the small hill in the middle of the main depression 
It was also noticed that at the Instant of Impact th* nm 
of lead thrown up all round was made red hot The 
mysterious streaks to characteristic of Tycho in certain 
aspects were explained aa due to great splashes of material 
which settled do*n in thin crystalline layers capable of 
throwing off the reflected Sunlight in definite directions — 
Prof Oofcar described a laboratory apparatus for measuring 
the lateral strains in tension and compression members By 
a well designed combination of levers and mirror attach 
ment an apparatus capable of being fixed to the bar Itself 
had been constructed which was sufficiently rigid and yet 
sensitive enough to measure a change of t/ao oooth of an 
Inch Some experiments on steel iron and brass bars 
were described in which the new apparatus was used In 
conjunction with Ewing's extensometer and values of 
Poisson * ratio were given to three significant figures The 
valuta varied from one-third to one fourth 
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▲csdatdy Of Sciences, November s8 —M Msscart in ti 
chair—On the possibility of chemical reactions 
do reremaa. Ine author contends that the rigid si 
cation of the thermodynamical condition of the possiMl 
of a chemical reaction is neither practical nor necessary 1 

that the empirical rule that the disengagement of h_ 

settles the course of a reaction is the only poas ble expert 
mental criterion of the possibility of chemical reactions — 
On the prediction of chemical reactions M do Foromisd 
In general accurate prediction of the course of a chemical 
reaction is impossible but there are two rules or principles 
one rigorous the other approximate The latter the pnn 
c iplc of maximum work is a simplification of the first and 
ought to be considered a* the only practical guide —M 
Dastre was elected a member in the section of medicine and 
surgery in the place of the late M Marey—The I eonidt 
in 1004 Lucien Ltbort Detail* of observations made at 
Havre on the nights of November 14 15 and 15 ib in 
meteors were observed and the trajectories treasured —On 
the singularities of uniform analytical functions D 
Pompslu. —On a new class of tons G Msursas In 
a previous paper it has been shown that a saline vapour 
becomes conducting after passing through a porcelain take 
heated to about iooo° C and remains conducting at much 
lower temperature* possessing the properties of an ionised 
gas In the present paper the mobilities of these new 10ns 
have been measured It was found that in the neighbour 
hood of the region of ionisation the mobilities of the vapours 
are of the s cine order as the 10ns of the gases issuing from 
a flame —On the genesis of temporary radio activity Ed 
Samsln, Th Tommacalnm, and F J Mlohall The 
authors conclude from the results of their work that a very 
1 lose relation appears to exist between ionisation and the 
production of temporary radio activity The two pheno 
mena would appear to be reversible the production of the 
temporary radio act vitv of a body being due to thr abeorp 
ton or perhaps adsorption of an emanation which is 
formed during the ion sation of a gas On this view the 
radio activity would consist in the loss b\ radiation of the 
emanation adhering to radio active bodies this causing in 
its turn the lom&al n of a gas Sterccscopy without a 
stereoscope A IsrtSIsr The author points out that ho 
has already published a deser ption of a nethod similar in 
principle to that g ven bv M Ives in the Comptot rtndut 
of October 24 last —On the colloidal stale of matter G E 
Mamtstno The author regards colic idal matter as a 
system formed of an electrolyte dissociated into ions and 
insoluble molecules grouped round these 10ns —The influence 
exerted by the removal of the moisture from the a r supplied 
to the blast furnace A Lodln I he results obtained by 
Gailey at the Isabella blast furnaces near P ttsburg on 
he effect of drying the air forced into the furnace have 
attracted much attention n Europe not unmixed with 
scepticism The author makes a comparison of the heat 
balances in the two cases and shows where the economy 
is effected One indirect effect of the drying process is to 
increase the temperature of the ingoing air and a consider 
able portion of the ecomny effected may be attributed to 
this cause In Furope where it is usual to work with the 
air entering the tuveres at a much higher te nperature than 
at the Isabella furna es the relative economy wh ch would 
be produced by drying the air would be too small to justify 
the capital expend ture requ red to intre duce the necessary 
plant —On the use of dry air in blast furnaces Henri 
O Ha teller The econom claimed for the use of dry 
air is ascribed by the inventor of the process to the fact that 
the moisture of the undned air transforms a certain pro 
portion of the coke into hydrogen and oxide of carbon 
From the fgures of the imount of water removed it is 
possible to calculate exa tly this loss it is 5 per cent or 
only one fourth of the amount claimed It is certain then 
either that the economy claimed is incorrect or else that 
the true cause is to be sought for elsewhere lhe author 
shows that the quality of the iron produced especially as 
regards its sulphur impurity it an important factor and 
that when the sulphur is to be kept down to a certain per 
centag# the economy of fuel claimed by Gailey may be real 
—On wood spirit from Thuya artuulata Algeria bmillen 
OrlmtU Carvarrol thymohydroquinone and thymo- 
qulnone Were isolated from the product of the distillation 
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CTUn* wood with (team —The formation and distribution 
of the Meeotial oil in an annual plant Bug Ohstmhot 
and Or laleua During the formation of the dower the 
increase of eewntlal oil by the flower correspond* to a lose 
of oil by the green parts After the teed is formed and 
there is no longer a flow of nutritive principles towards the 
flower the essential oil returns to the green organ* —Floral 
abnormalities produced by parasites acting at a distance 
Marin Molllard The atrophy of the stamens and the 
conversion of the sepals petals and carpels into green 
foliaieous leavts a phenomenon frequently met with in 
Trifolwm repent is shown to be due to the burrowing of 
a larva (probably of Hylastintu obtcurut ) at the base of 
the stem of tho plant— Xylotrechut quadrupet and its 
ravages on the coffee plant of lonkm L Boutan —The 
Individuality of the complex particle in a crystal M 
Wallsrant - On the lake* of the Grimsel and of the St 
Gothard massif Andid Pe l sh s es us —The degree of saline 
concentration of the blood serum of the eel in sea water and 
In fresh water after its experimental passage from the 
former to the latter Rend Quinton The percentage of 
salt n the blood serum of the eel vanes in accordance with 
the degree of salimtv of the water in which it is placed 
and is an example of the fact that the saline concentration 
of fresh water fishes is that of their marine ancestors re 
duced simply by the influence of the new medium in which 
they live —The elimination of urea in healthy subjects 
H LsUsM and E Moroholan* —Contribution to the study 
of acid dyscrasia A Dstirss and J Adtar— On **-- 
bleaching of flour ” -- 
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' HUMAN ANATOMY. * 

(1) A Treatise an Applied Anatomy. By Edward H. 
taylor, M.D., F.R.C.S.Ir Pp. xxvii+738; 178 
figures and plates. (London: Charles Griffin and 
Co., Ltd., 1904.) Price 30*. aet. 

(a) The Human Sternum. By Andrew Melville Pater¬ 
son, M.D. Pp. 89; 10 plates. (London': Published 
‘for the University Press of Liverpool by Williams 
and Norgate, 1904.) Price 10s. net. 

(3) Der Gang des Menschen. v. Teil. Die Klnematik 
des Bcinschwingens. By Otto Fischer. Price 5 
marks, vi. Toil. Ueber den Einfluss der Schwere 
und der Muskeln auf die Schwingbewegung des 
Brins. By Otto Fischer. Price 4 marks. (Leipzig : 
B. G. Teubner, 1904.) 

(1) '"pO those unfamiliar with the ways of modem 
medicine the continual appearance of new 
works on hdman anatomy must cause some surprise 
No subject should be better known, for it has been a 
matter of almost universal study for centuries. At the 
best, many will conclude, a new text-book on applied 
anatomy—the kind of anatomy the surgeon and 
physician more especially need—can only be a re¬ 
setting of old facts, and an examination of Dr. Taylor’s 
work will show that, to a large extent, the conclusion 
is justified. The steady advance of surgery necessi¬ 
tates a continual rearrangement of anatomical per¬ 
spective; the areas of the body which were under a 
surgical taboo to the septic surgeons of former days 
are open to the clean operator of nSodern times. 
The brain and spinal cord, the cavities of the ear and 
nose, the organs within the thorax and abdomen, and 
the great joint cavities of the limbs, have come, one 
after the other, within the field of everyday surgical 
procedure during the last thirty years. In his treat¬ 
ment of these parts of the body Dr. Taylor is quite up 
to date; his pages reflect accurately the best opinion 
that is to be found in modern text-books of anatomy 
and surgery. Still, modern advances will not alto¬ 
gether explain the rapid appearance of new works on 
anatomy or on any other subject; every generation 
demands its books on science or literature wet from 
the press. 

The study of this work, containing more than half 
a million words, furnished with highly finished 
figures, written with clearness and accuracy, raises the 
question: is the modern surgeon, as seen in a text¬ 
book such as this, a more scientific man than his pre¬ 
decessor of fifty or a hundred years ago? A consider¬ 
ation of a number of subjects in this work, in the treat¬ 
ment of which Dr. Taylor is neither better nor worse 
than other rising surgeons, will show that, as think¬ 
ing men, they compare unfavourably with surgeons 
of past periods. The subjects referred to deal with (1) 
the appendix vermiformis, the seat of appendicitis; 
(s) the prostate, which becomes so frequently enlarged 
In old men; (3) the epididymis, a structure connected 
with the testicle and very liable to disease; (4) the gall 
bladder, interesting in connection with the formation 
of gall-stones; (5) the antrum of the mastoid, an air 
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space connected.with the middle ear; (6) the air spaces 
opening Into the cavity of the nose. These six struc¬ 
tures are selected because, during the last twenty or 
thirty years, they have been the subjects of the keenest 
inquiry, and surgeons have published their observations 
concerning them m thousand upon thousand of treatises 
and articles. One would expect that the basis of their 
treatment would rest on an intimate knowledge of the 
normal use of these structures. John Hunter, Everard 
Home, and John Hilton would certainly have sought 
a complete know l^dge of the functions of these parts 
to serve as a foundation for a rational treatment. Dr. 
Taylor adopts the orthodox view as regards these 
structures; he describes their shape, position, and re¬ 
lationships, and the routes by which they may be 
reached, but not a word is said of their use Perhaps 
it is unfair to blame Dr. Taylor for this omission, 
because it must be confessed that wc know much more 
of the diseases of these structures than of their normal 
function. Yet in a text-book written for house 
and operating surgeons surely it is the duty of the 
author to point out essential gaps in our know¬ 
ledge rather than to gloss them over by a multitude 
of unessential details. This criticism is the more 
pertinent because the author in this case has not taken 
a narrow view of applied anatomy; he devotes a very 
large part of his space to a description of operative 
procedures, pathological processes, embryologies! de¬ 
fects, and introduces here and there points in 
physiology. 

A great part of this work consists not of applied, but 
of purely descriptivo anatomy. Some years ago 
Waldeyer, of Berlin, gave an elaborate description of 
some ten or twelve nrens he distinguished within the 
human pelvis—all of which have been adopted in this 
book; yet not a word is said ns to what manner of use 
a surgeon can possibly apply them. Again, as regards 
a small peritoneal leress, which may occur to the left 
of the terminal part of the duodenum, all the various 
forms which have been described by hair-splitting 
surgeons are reproduced in detail. An elaborate de¬ 
scription of the condition known as knock-knee is sup¬ 
plied, yet no mention is made of how bones react in 
their growth to the forces which are brought to bear 
on them, nor is there any allusion to the forces which 
normally act on the knee joint. 

Surgeon-anatomists have a fondness for the appli¬ 
cation of certain proper names to surgical procedures 
and anatomical structures—such as the “ pouch of 
Prussak,” the “fossa of LantLsert,” “ Gosselln’s 
fracture,” &c. An examination of the index of this 
work shows that more than one hundred such terms 
are used, yet, in comparison with many works, the 
number is indeed very moderate; but one feels they 
are still rather mnny. Many terms introduced by 
surgeons arc not words which may be used easily, such 
as “ cholecystotomy ” (opening the gall-bladder), 
“ cholecystectomy ” (excision of the gall-bladder), 
“ cholecystentcrostomy ” (making a communication 
between gall-bladder and intestine), “ choledocho- 
tomy ” (opening the bile duct). 

(a) In this monograph, a companion to one on the 
human sacrum, published in 1893, Prof. Paterson 
H 
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gives the facts gathered and the conclusions reached 
during a prolonged research into the development, 
comparative anatomy, and nature of the human 
sternum Leaving aside the convenience of having 
our scattered knowledge on this subject summarised, 
and the value of the mass of evidence collected during 
the examination of hundreds of individuals, the main 
importance of the work lies in two conclusions which 
Prof Paterson draws concerning the nature of the 
sternum —(1) that it is fundamentally part of the 
shoulder girdle, (a) that it is not a segmental structure 
Both these inferences are at variance with accepted 
opinion 

At the present time it is universally taught that the 
sternum m mammals, birds and reptiles—that is to say, 
in all vertebrates which use the body wall for the pur¬ 
pose* of inspiration—is a composite bone derived from 
a fusion of the ventral ends of the ribs The sternum 
is thus regarded as a structure of costal origin, and 
having only a secondary connection with the shoulder 
girdle In Amphibia, on the other hand it is recog¬ 
nised that the sternum is developed in continuity with 
the shoulder girdle of which it forms an intrinsic part, 
it is in them a shoulder-girdle sternum That the 
shoulder-girdle sternum represents the more primitive 
type, and that from such a type the costal sternum of 
the Reptilia was evolved, are assumptions which com¬ 
parative anatomists will freely grant At present, 
however there is a distinct break in our knowledge 
of the history of the sttrnum, no intermediate forms 
between those two types are believed to occur, and no 
one with perhaps the exception of the late Prof T J 
Parker, has ever formulated a definite theory as to the 
manner in which the costal sternum of Reptilia could 
havo arisen from the amphibian shoulder-girdle 
sternum Prof Paterson s investigations help us very 
materially to trace the origin of the costal or as it 
may more truly be named the ‘ respiratory ’ sternum 
of the three higher classes of vertebrates from the 
simple sternum of Amphibia He shows that the 
“ respiratory ” sternum arises developmentally in con¬ 
tinuity with the preconcoid element of the shoulder- 
girdle and quite independi ntly of the rib* and that 
it is therefore merely a modified form of the amphibian 
shoulder-girdle sternum hurther, the various forms 
assumed by the respiratory ” sternum in reptiles, 
birds, and mammals do not when nghtly interpreted, 
favour Gegenbaur s conception of its evolution by a 
fusion of the ventral ends of nbs The sternum of 
amphibians is the median ventral element of their 
shoulder girdle, and when Prof Paterson states that 
no corresponding element is developed elsewhere tn 
the median ventral line, he overlooks the cartilage 
developed as a median ventral element in the pelvic 
girdle which m every sense exactly corresponds to the 
sternum 

Die origin of the " respiratory ” sternum is part of 
a wide problem, viz in what manner and under what 
conditions did the body wall become modified to serve 
is an active inspiratory agent m higher verte¬ 
brates thus replacing the “ pharyngeal pump ” of 
amphibians? Whatever may have been the exact 
manner m which the one form of respiration was 
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evolved from the ottir,'there can be no doubt that the 
nbs, the intercostal muscles, and the sternum as w* 
know them in higher vertebrate* appeared during this 
phase of evolution Their appearance is directly dua 
to the introduction of a new type of respiration; the 
sternum which serves ( in the higher forms as an 
element of the respiratory thorax is totally unlike the 
bone which merely served as part of the shoulder 
girdle in the more primitive type With this evidence 
clearly m view it is difficult to understand how Prof. 
Paterson concludes that even in mammals the sternum 
is shit—what it was when it first appeared in verte¬ 
brates—functionally and fundamentally an adjunct or 
element of the shoulder girdle We are surprisingly 
ignorant of the part played by the sternum in the move¬ 
ments of respiration even in man, but a cursory ex¬ 
amination of its respiratory movements in vsnous 
groups of birds and in several orders of mammals, 
quickly serves to show that its form and sise depend 
chiefly not on the movements of the forelunbs but on 
the part it plays in the respiratory movements of the 
thorax In our opinion the key to the morphology of 
the sternum is an accurate investigation of its function 

Prof Paterson is undoubtedly right in regarding the 
sternum as primarily a continuous unsegmented 
median bar The conception of the sternum as a 
segmental structure he characterises as “ a nebulous 
transcendental notion ” Yet his own evidence shows 
that the greater part of the mammalian sternum at 
the commencement of the cartilaginous and osseous 
stages of development, is laid down as a truly 
segmental structure each segment corresponding 
exactly to a body segment Much more “ nebulous 
and transcendental ” appears to us his explanation of 
the occurrence of bony segments or stemabrae as “ due 
to the traction or pressure on the part of the nbs and 
costal cartilages ’’ In support of this theory Prof 
Paterson cites the fact that centres of ossification 
appear in bones at points of traction and pressure In 
the case of the sternum, however, the centres of ossifi¬ 
cation appear not opposite such points, but exactly 
between them 

This monograph is well got up, the figures are 
numerous ind highly finished Ihcre is evidently a 
slight error in Tig 35, plate v , the centre of ossifi¬ 
cation for the fourth segment (if the term may still 
be used) of the mesoslemum is stated to be present in 
71 per cent of cases, whereas in the text (p 18) the 
pioportion is given as 36 per cent A curious misprint 
occurs on p 33, where the centre just alluded to is 
said to appear m 59 per cent of children before birth, 
and 15 per cent after death —probably meaning after 
birth 

(3) The brothers Weber were of opinion that in the 
forward swing of the leg in walking the lower ex¬ 
tremity acted as a pendulum, the chief force m action 
being that of gravity Duchenne, on the other hand, 
as the result of a special investigation, came to a totally 
different conclusion viz that the forward swing was 
almost wholly due to the direct action of muscle In 
the fifth and sixth parts of his research into the 
mechanics of the human gait, Prof Fischer concludes, 
after an elaborate analysis of the force expended during 
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the diet JJocheiKie comes much nearer the 

truth than die brothers Weber muscular action playing 
a much larger part than the force of gravity Those 
a ho have watched the passive movements of a para 
lysed leg during attempts at progression will have no 
difficulty in accepting Prof Fischer s results 
The problem of estimating theoretically the force 
necessary to produce the forward swing of the lower 
extremity in walking is an extremely complicated one 
Prof Fischer regards the lower extremity as a pen 
dulum made up of three segments each of which 
undergoes certain secondary movements during the 
swing of the entire extremity Further the hip joint 
from which the pendulum is suspended undergoes an 
irregular forward movement during the swing of the 
limb The resistance and elasticity of the muscles and 
ligaments and the friction at the various joints are 
factors which can only be approximately estimated 
By means of photographic records Prof Fischer was 
able to subdivide the forward swing into forty and 
forty one equal phases of time and by estimating the 
1 mount of force in action during each phase he shows 
th it gravity alone can account for only a minor frac 
tion of the force necessarily expended in the movement 
Further the positions assumed by the foot leg and 
thigh during a forward swing show distinctly that 
vinous groups of muscles ire then in action He 
recognises four penods in the forward movement of 
the limb each of which is characterised by the action 
of a distinct group of muscles In the commencing 
phase the llio-psoas bends the thigh on the body the 
rectus femons extends the leg forwards the tibialis 
anticus bends the foot upwards in the second phase 
the gluteus mxximus and hamstring muscles draw 
the thigh backwards in the third phase the knee is 
flexed by the gastrocnemius and short head of the 
batps in the final phase the muscles in front of the 
leg are again in action and remain powerfully con 
tracted until the sole of the foot is again planted on 
the ground 

these results are certainly much more in keeping 
w ith clinical and everyday experience than those of the 
brethers Weber Many who only occasionally take 
long walks must have observed that one of the first 
gix ups of muscles to give out ire those in front of the 
leg and that they feel painful only at the end of the 
forward swing when the heel reaches the ground 
the penod at which Prof Fischer shows these muscles 
come most powerfully into action A Keith 


EARTHQUAKES 

Earthquakes By Clarence Edward Dutton Major 
USA Pp xxxiu + 31^ 63 illustrations (London 
John Murray ) Price 6s net 
PITOMISED and carefully digested accounts of 
scismological investigations made during the last 
tw enty five years are few in number lwo have been 
published m England a compilation has been made 
in Germany * and now we have a volume from the 
distinguished geologist Major C E Dutton of the 
United States All told therefore we have only four 
books which give the uninitiated some idea of what 
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the new sei s m ology means and what it has accom¬ 
plished About the 1 old seismology volumes papers 
and particularly sermons exist in thousands But if 
we except a few and amongst the few the works of 
Mallet stand high above the rest all they give are 
reiterated narratives of what people saw and heard 
now and then enlivened by some wild hypothesis or 
pious reflection 

Major Dutton s work belongs to another category 
and rather than telling us what earthquakes do his 
main object has been to tell us what they are and 
while doing this ht has kept abreast with the work 
of others which his own inquiries in the domain of 
seismic and volcanic activities have enabled him to 
present in a terse and accurate form 

Everything is discussed with a m nimum of mathe 
matics from a strictly scientific standpoint whilst that 
which is sensational has proptrly been most carefully 
put under taboo \ justification for the exclusion of 
what is of practical importance which &ives not only 
to the man in the street but to Governments some 
inkling as to the use of earthquakes is not so apparent 
It is extremely likely that a Prime Minister may not 
care a tw openny bit whether the inside of the world 
on which he lives is red hot or stone cold while he 
might be extremely interested to know that seismo 
grams may afford a satisfactory explanation for the 
interruption of his cablegrams The importance of 
earthquake writings to communities who have been 
alarmed by accounts of diststers in foreign countries 
is self evident while it would at least be consoling to 
those who werp suddenly cut off from the outer world 
by the failure of their rabies to learn whether such 
failures were the result of an operation of war or of 
nature A knowledge of how to construct so that 
earthquake effects should be minimised means the 
saving of life and property in countries subject to 
seismic disturbances Seismic charts indicate post 
tions whtre it is dangerous to lay decpsei cables 
whilst they tell the hydrographer where he may expect 
to find changing depths In these and in a variety of 
other directions seismology helps to make communities 
comfortable and it the same time acts as incentive 
to create a popular interest n and to obtain support 
for a young scienie But as Major Dutton defines his 
standpo nt and is a volume of 300 pages cannot con 
tain everything our remarks on omissions must only 
be taken as indications of the hydra headed nature of 
seismology 

The frst four chapters are chiefly devoted to the 
cause of an earthquake which is defined as anything 
that calls suddenly into action the elasticity of the 
earth Explosions at volcanic foci produce a local 
trembling but they are comparatively of rare occur 
rence and seldom disturb large areas When a long 
fault line is produced and a large territory carrying 
perhaps mountain ra ges drops down along its length 
instrumental observations have revealed the fact that 
the world may be shaken as a whole Subsequent 
adjustments along such a line due to intermittent re 
covcry from overstrain and settlements of disjointed 
materials give rise to numerous after shocks which 
are only sensible over areas of small size and it seems 
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likely that the greater number of earthquake# felt in 
the world belong to this latter efts*. All of them 
represent a relief of stress, and the discussion on the 
sources of earth stresses, commencing with the con- 
tractional hypothesis and concluding with the results 
of investigations by Prof George Darwin, are attrac¬ 
tive not only to seismologists but to all who wish to 
lenm something about the inside of the world on which 
they live. 

Some fifty pages are givpn up to descriptions of 
scismoscopes and seismographs, attention being par- 
tirularly directed to those which record unfelt tele- 
seismic movements. We cannot say that the concepts 
relating to seismic wnve motion put forward are 
generally accepted, but such as they are we mnv say 
that they represent modern views. About the ampli¬ 
tudes and periods of earthquake waves seismologists 
have certain definite information, but about the magni¬ 
tudes of these elements, particularly for waves which 
have travelled over long paths, much has yet to be 
learned. For this latter class of movement it is pointed 
out that discordant results are found in tables showing 
the speeds at which they were propagated. The author 
inclines to the view that the differences which have 
been noted are due to variability in the delicacy of 
instruments employed to pick up a wave nr wave 
group In great measure this may be true, but it 
seems to us that marked errors tnay also arise in con¬ 
sequence of inaccuracy in determining the time at 
which waves were generated at their origin. 

Then, again, there are those who incline to a belief, 
which they sustain with arguments deserving close 
consideration, that within our < nrth convection currents 
exist, it would follow from this that along similar 
paths, or even along the same path, earthquake speeds 
should vary 

Notwithstanding these uncertainties, the author 
holds the opinion that remarkable and unexpected 
results which fit well within errors of observation have 
been reached. 

Two serious difficulties, for the explanation of which 
we are asked to wait patiently, relate to the lengthen¬ 
ing of wave periods and the total duration of a dis¬ 
turbance as it radiates. We will suggest that the 
former phenomenon may perhaps be at least partially 
•explained by assuming that in the vicinity of an origin 
the records refer to forced vibrations, while at a 
distance the motion represents n periodic natural move¬ 
ment of the crust which varies with its heterogeneity. 
With regard to the second difficulty, now and then we 
have evidences that a disturbance recorded at a station 
far removed from an origin may be reinforced nnd 
lengthened by a repetition of the first disturbance 
which has reached the station by travelling in an 
opposite direction round the world. Generally, how¬ 
ever, the record from a horizontal pendulum near to 
nn origin appears to move ns long as, if not longer 
than, a similar instrument at a distant station, which 
means that in certain instances the author’s difficulty 
is non-existent. Finally, it must be borne in mind 
that a single impulse at an origin results in the birth 
of a series of waves which reach a distant station along 
•different paths and with different speeds, with the 
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result that a blow at an epicentre may at a distance 
from the same be recorded as a long train of waves. 

When Major Dutton suggests to his readers that 
the Seismotogical Investigation Committee of the 
British Association carries on its work in consequence 
of financial aid received from the British Government, 
we recognise that he shares a widespread mis¬ 
apprehension. 

Much is said relating to the elasticity of rocks, in 
connection with which an elaborate table, the result of 
investigations made by Prof Nagaoka, of Tokio, is 
reproduced. A second long table is that drawn up by 
M Montrssus de Ballore relating to the distribution 
of seismicity. 

The illustrations, of which there are sixty-three, are 
for the most part excellent, but there are one or two 
photomechanical reproductions of instruments which 
wo imagine will give more delight to their authors at 
the sight of their own shaky cnligraphy than to the 
ordinary reader. 

Taken as a whole, the work is one to be read by all 
who wish to know what is known respecting the pro¬ 
pagation of wave motion in our earth since the in¬ 
vention of the seismograph, and it is destined to receive 
a hearty welcome. 

TECHNICAL MECHANICS. 

Ihe tcchmsche Methatuk: elrmcntares Lehrbuch fur 

nnttlere mauhienentechntsrhe Fachschulen una 

Iiilfibuth fur studicrende hoherer technncher 

Lehranstalten. By P. Stephan, &c. Erster Teil: 

Mcchanik Starrer Korper. Pp. viil + 344. (Leipzig: 

Teubner, 1904.) Price 7 marks. 

N the very early part of this excellent work there 
is a certain lack of system, inasmuch as, although 
the author very properly treats first of the equilibrium 
of a particle, he assumes the nature of the stress 
exerted in such rigid bodies as the bars of a frame¬ 
work, the crank and connecting rod of an engine, &c. 
The nature of such forces is never properly appreciated 
by the student who is truly a beginner in the subject 
of dynamics—and, indeed, there is no part of statics 
in which students of even very considerable experience 
are so apt to go wrong as that relating.to the forces 
exerted by jointed bars. The author treats from the 
outset the equilibrium of forces acting m space of three 
dimensions without having previously disposed of the 
simpler two dimensional case, a course which meets 
with the approval of many teachers, although it seems 
to the reviewer to be the less simple method. Herr 
Stephan enunciates the parallelogram law for the com¬ 
position of forces (or vectors generally) at the outset, 
and assumes it as a result of experiment—which, on 
the whole, is perhaps the wisest plan for a teacher. 
Near the end of the book, however, he gives the 
ordinary Newtonian proof of the proposition. 

He gives very early nnd very clearly the method 
of determining the resultant of a system of coplanar 
forces acting on a body (other than a particle) by means 
of the force and funicular polygons—a subject in 
which English students are, as a rule, extremely weak. 
There is a section on the determination of the centres 
of gravity of all the bodies usually figured In our 
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English books, followed by a discussion of all the 
ordinary simple machine**—with this difference, that 
Harr Stephan's figures arc much better than those of 
our text-books. Then follows a discussion of friction, 
in which, although the author almost invariably solves 
his problems by introducing the normal force N and 
the friction aN, he does not omit to point out the 
utility of the total resistance and tjje angle of friction. 
He underestimates this utility, however, in solving a 
simple problem by the N and **N method, and in his 
final results (p. 118) substituting the angle of friction 
—a process which simply obsiures the merit of the 
second (and much shorter) method—with the remark 
that the example shows the advantage which the intro¬ 
duction of the angle of friction “ occasionally offers. ” 
The truth is that in the hands of a skilful student the 
geometrical method founded on the employment of the 
angle of friction and the total resistance is almost 
always more neat, direct, and simple than the 
analytical, or N and mN, method It can be conceded, 
however, that for engineering students, and technical 
students generally, this analytical method is the safer, 
although the longer, and requires less of the esprit 
mathimattque. The nature of rolling resistance, 
which seldom finds mention in our English books, is 
well explained and illustrated by several applications 
(pp. 147, &c.). Indeed, the whole of Herr Stephan’s 
treatment of the machines (screw presses, cranes, 
friction band-brakes, &c ) commonly discussed is excel¬ 
lent, and occupies a very large part of the treatise; it 
is, in fact, the best and most useful portion of the book. 

The only kind of catenary tiented of in this volume 
is the parabola of suspension bridges, to which only 
two pages and two illustrative examples are devoted. 
Doubtless the subject will receive more consideration 
in some subsequent volume. 

Herr Stephan is very careful to avoid errors in his 
figures, and to represent the lines of action of three 
forces when they keep a body in equilibrium as meet¬ 
ing in a point—a very elementary condition not always 
observed in our text-books. Once, however, he over¬ 
looks this necessity, and represents the lines of action 
of three forces acting on a bar in a framework (Fig. 
164) as forming a triangle of very respectable area. 

In the section dealing with the equilibrium of frame¬ 
works of jointed bars, he directs attention to the obvious 
fart, which is not usually mentioned in our books, that 
even if the bars are loaded throughout their lengths 
(by their own weights or otherwise) the stresses can 
be calculated by taking any of the bars as unkiadcd 
and weightless, and then superposing the calculated 
results (p. 197). This simple principle he applies in a 
special case, and it is one which on many occasions 
■night be employed with groat advantage. 

The last hundred pages are devoted to kinetics of an 
elementary kind—including the theory of direct 
collision of spheres, the compound pendulum, &c.— 
together with a section on the moments of inertia of 
various figures and solids. There is no mention made 
of the very simple and useful rule that a triangular 
area can be replaced by three equal particles placed at 
the middle points of its sides- a rule which saves an 
enormous amount of trouble in thp calculation of 
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moments of inertia for all plane arias bounded by- 
right lines. In the absence of this simple rule, a pon¬ 
derous application of the integral calculus is the only 
refuge of the student. A somewhat similar " particle 
rule” saves reams of ponderous calculus work in. 
hydrostatics; but these rules are not widely known 
Herr Stephan \cry piopcrly makes short work of 
D’Alembert’s principle, deducing it dirictly front 
Newton's axioms u and Hi., so that, although he 
employs the term *‘ centrifugal force,” he is cartful, 
except in one instant t, to show that it is a force evrted 
by, and not on, u moving particle. The exceptional 
instance occurs at p 281, where he is calculating the 
tension in a driving belt which passes over the surfaces 
ot two revolving c>finders. Here he speuks of a small 
element of the bnnd as “ experiencing ” u centrifugal 
force, which is dulv represented, m the usual way, by 
a centre-flying arrow His subsequent teaching, how¬ 
ever, removes the erroneous notion herein contained. 

The book is wonderfully well printed and illustrated, 
as well as free from mistakes. On p 15 " Punkte ” 
should clearly be ” Krafte,” and on p 187 the reference 
should be to Fig. 131 and not to Fig. 135. The theory 
is illustrated by nearly 200 examples 

To all students who desire to attain a real and 
physical conception of the subject Herr bt» phan \ w ork 
tan be very strangle recommended. 

George M. Minciiis 


OUR BOOK SHELF. 

Afachme Drawing By Alfred P. Hill Pp. 83- 
(London : P S. King and Son, 1904 ) Price 2s. 6d- 
nct. 

lx this text-book the author presents a course of in¬ 
struction which he considers suitable for students- 
attending elementary drawing ilusses who are unable 
to spare more than one evening per week, and whose 
technical training is thus confined to the one subject of 
machine drawing. Three doren plates are given, 
affording a choice of examples to be tupied to scale 
from the dimrnslons figured, some of which aie pro¬ 
portional dimensions covering 0 range of sires Accom¬ 
panying the plates arc descriptive accounts of the 
construction and uses of the tnathinc parts drawn, 
with sets of questions founded thereon. At intervals, 
where space is available, formulae and physical data 
arp introduced nnd used in making calculations illus¬ 
trating machine design. This crude attempt to teach 
applied mechanics along with elemrntarv machine 
drawing seems to us a mistake, as, in the 
absence of a knowledge of mechanical principles, surf* 
formulae as arc given become mere rules of thumb, and 
any attempt to apply them independently cannot fail 
to be disastrous, as, for instance, in the author’s 
method of estimating the limiting speed of a flj>wheet 
on p 42 The time wasted on these premature cal¬ 
culations might very profitably be spent with rule, 
callipers, and squared paper, in measuring and making- 
careful and complete dimensioned sketches of actual 
machine parts, and so cultivating the habit of closely 
and accurately observing constructional details. 

Errors abound throughout the book. The author is 
not a safe guide even in such a small detail as the 
projection of a hexagonal nut, while his statement on 
p. 44 that “ heat and work are mutually contro¬ 
vertible ” is a fair index of the scientific value of the 
work. The volume is somewhat redeemed by n few 
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ijood plates prepared from working drawings supplied 
oy makers, but in many cases the figures indicating 
dimensions are, unfortunately, so small as scarcely to 
be legibk 

An Elementary Class-book of Practical CoaLmtntne 
By T H Gockin Pp xu+428 (London Crosby 
Lockwood and Son, 1904 ) Price 4s 6 d net 
In general character this useful volume resembles the 
text-books already available for students of coal¬ 
mining The work is however, earned to a rather 
more advanced stage than has hitherto been considered 
necessary for an elementary class-book, and chapters 
are given dealing with allied subjects, such as 
chemistry mechanics, the steam engine, and elec¬ 
tricity 1 he order of treatment diners from that 
usually adopted, the subjects dealt with being — 
(1) geology, (a) structure of stntified rocks, (3) coal 
and coalfields, (4) search for coal, (5) sinking, (61 
opening out, (7) miners’ tools, (8) explosives, (9) 
methods of woik, (10) working by long wall, (11) 
methods of working by pillar and stall, (12) special 
methods of work, (13) timbering, (14) coal cutting by 
michtncry, (13) mechanics, (16) steam, (17) gises, 
(18) ventilation, (19) instruments, (20) lighting, (21) 
winding, (22) haulage, (23) pumping, (24) surface 
arrangements, (as) coke making, (26) accidents, and 
(27) electricity I his arrangement is not so logical 
as that adopted by the late Sir C Le Neve Poster in his 
elementary work tor example sinking with rock- 
drills is described before mining tools coal-cutting 
machinery befort the elements of mechanics, and 
electric signals before electric terms are defined The 
brief chapter on coke making is hardly necessary as 
this subject is usually dealt with in metallurgical 
treatises It is doubtful too whether the chapters 
on chemistry mechanics steam, and electricity are 
sufficiently full to give an insight into the allied sub¬ 
jects, for the study of which excellent text books are 
available The illustrations are clear and diagram¬ 
matic, and possess the advantage of having been 
specially drawn for the book 

Btrd Notes from the Nile By Lady William Cecil 
Pp xu+113, illustrated (London Archibald 
Constable and Co, Ltd , 1904) Price 21 bd 
net 

Thrkb claims to high commendation present them¬ 
selves on the first glance at this elegant little popular 
work In the first place, the numerous illustrations 
ire simply exquisite, secondly, technical names are 
banished from the text, and thirdly, in the long list 
of species forming the appendix suen names appear to 
be correctly spelt and arc thoroughly up to date, even 
to the adoption of the so-called 1 Scomber scomber ” 
system of alliteration In her preface Lady William 
confesses that the notes were written originally solely 
for her children, who doubtless were desirous of 
possessing a memento of their parents’ Nile trip but 
that friends persuaded her to offer them to the public 
The adoption of this advice is, in our opinion, fully 
justified and while the book has no doubt been found 
delightful bj the young people of the family, it 
cm scarcely fail to be a pleasant companion to the 
many bird-lovers who make a winter excursion up the 
Nile Although no attempt (and very properly) is made 
at technical descriptions of the various species 
encountered during tne voyage, such notes as are given 
are in most cases sufficient to render identification an 
easy matter, to say nothing of the instances when this 
is rendered self-evident by the illustrations 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by hit correspondents Neither cm he undertake 
to return or to correspond unth the writers of refected 
manuscript* intended for this or any other part of Nature 
No notice t* taken of anonymous communications ] 

Education and National Efficiency in Japan 
The notice of mj took 1 Dai Nippon, the Britain of the 
East which appears in Nature of December 1 directed 
attention to a nation from which much may be learnt at 
the present time and it may interest your readers if I 
supplement your article by a few notea from my personal 
experience and observation In the memorandum issued by 
Sir Norman I ockver suggesting the formation of a British 
Science Guild it is stated that the people of this country 
do not manifest that interest in and belief in the power of 
science which are noticeable among the peoples of the 
Continent or of America and that in spite of the efforts 
of many years the scientific spirit essential to all true 
progress is still too rare and indeed is often sadly locking 
in some of those who are responsible for the proper conduct 
of man\ of the nations activities lhe British Stience 
Guild his been proposed with the view of attempting to 
remedi this evil and to bring home to all classes the 
necessity of applying scientific treatment to affairs of all 
kinds 

I he objects of such 1 guild have been attained to a very 
remarkable degree in Jap in not so much by the formation 
of a special organisation for the purpose as by the awaken 
ing of the national consciousness to the necessity of keeping 
in mind certain definite aims and by the earnest cooper 
ation of the various departments of Government of suen 
tihe associations ind of private organisations of munv 
different kinds I here is indeed a danger at the present 
time in this count!y of too much importance being attached 
to mere organisation and machinery and too little to the 
spirit which pervades them Mr Matthew Arnold in one 
of his last official reports on element iry achools pointed 
out that our 1 visting popular school was far too little form 
ative and humanising and that much of it to which 
administrators point as valuable icsults is m truth mere 
machinery ’ I his ipplies with far greater force to a great 
deal which has been done in rerent years in the way of 
scientific and technical education Instruction and know 
ledge ere too often confounded with education and mere 
machinery and organisation prevent the development of the 
scientific spirit Many of the men who are supposed to 
have had a complete technical education are very poor 
specimens of humanity wanting in individuality and 
character devoid of all originality and with a very narrow 
view of the world Some of them may manage to pile up 
fortunes for themselves but they will do little to make their 
country great Even from a practical point of view success 
in any trade or profession does not depend so much on the 
amount of information which may have been crammed into 
the learners’ heads as is often supposed It depends in 
comparably more upon their capacity for uaeful action than 
upon their acquirements in knowledge AH experience 
proves that the spiritual is the parent and first cause of the 
practical and especially the economic history of the Middle 
Ages shows us that an ounce of manly pride and enthusiasm 
is worth more than a pound of technical skill 
The recent history of Japan has emphasised this fact 
While attention has been paid to details the spirit which 
has animated the leaders of public opinion and action haa 
been the chief cause of the great developments which have 
taken place 1 he complete study of this aspect of Japanese 
national life would take us into many interesting psycho¬ 
logical discussions but it is sufficient for our present pur 
pose to note that the Japanese mind unlike the British 
(which is strongly individualistic) ia dominated to a very 
great extent by collet tive opinion At the same time 
while Japanese philosophy and their former social order were 
essentially communistic in their nature, still (contradictory 
as it may seem) their genius is individualistic, and they 
impress their personal qualities on their work although 
they are willing to sacrifice results to a rigid organisation 
The outcome of it all is that the national consciousness Is 
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directed to the attainment of national objects by men whose 
individual power* have been trained to make effective use 
of western science, and the results have been simply 
wonderful 

lhese results have been most apparent in the operations 
of war It was the sound of the cannon on the Yalu River 
in the war with China ten years ago which awoke f-urope 
and America to a knowledge of the fact that a new nation 
had been bom in the Far Fast and which at the same time 
started many of the political problems which have led up 
to the present war with Russia I hat war whatever its 
ultimate results may be has shown that the Japanese h ive 
not only been able to take full idvantage of the applications 
of western science but that they have been animated by 
the spirit of old Japan which has made them regardless 
of personal sacrifices The Army and Navy have been 
organised and worked on scientific methods and with a 
completeness of arrangements which has won for them the 
admiration of all impartial critics Their intense patriotism 
has caused them to perform deeds of daring which are 
unequalled in the hist017 of war while their skill m strategy 
and in the applications of the latest scientific methods to 
all thev have done has made them almost uniformly 
successful in their operations lhey have demonstrated the 
importance of the work of the engineer The railways 
which have been built in Japan have been fully utilised to 
convey men and materials and the ships to transport them 
oversea The telegraphs have been used to communicate 
instructions and to keep the authorities informed regarding 
movements and requirements Ihe dockyards and ship 
building yards have been ready to undertake repairs and 
the arsenals and machine shops to turn out war material 
of all kinds -is well as appliances whirh nd operations in 
the field I igbt r ulways have been laid down on the wav 
to battlefields and wireless telegraphy and telephones to 
c rnvey instructions to soldiers in shert all the latest appli 
rations of mechanical electrical and chemical science have 
been freely and intelligently employed 

Ihe ships of the Japanese N tvy are probably the best 
illustrations of the Japanese methods of procedure In naval 
m-ittris they accepted all the guidance the western world 
could give them but at the sinie time they struck out a , 
line of their own md the fleet which thev hnve created is 
unique in the character of its units British designs have 
in m my respects been improved upon with the result that 
thev have obtuned in their latest ships many features which 
have won the admiration of the nacal world The inven 
tions and improvements which hive been made by Japanese 
officers engineers and scientific men disprove the charge 
which is very often made that the Japanese hive no 
ongimlity Even in the matter of pure science Japanese 
investigators have shown that they ore able to take the r 
places among those who have evtended the borders of 
knowledge Ihe memoirs and papers putlishcd by Japanese 
students vnd teachers both on scientific and literary sub 
jects will bear very favourable comparison with those of 
anv other country and while no Japanese Newton Darwin 
or Kelvin ha9 yet arisen there ire men connected with 
Japanese universities and colleges of whom any learned 
institution in the world would have no re ison to be ashamed 

I must refer to mv book for detuls of the developments 
which have taken place in engineering and industry 
Suffice it to sav that roads and riveis have been improved 
railways to the latent cf between four and five thousmd 
miles have been constructed a large mercantile marine has 
been created docks and harbours have been made tele 
graphs and telephones are in use all over the country excel 
lent postal arrangements ere in operation and there are 
few departments of mechanical and chemical industry in 
which there are not many establishments doing very 
efficient work The result of it all has been that commerci 
has been immensely extended and the financial resources 
of the country developed in such a manner as to enable 
Japan to take her place among the powerful nations of the 
world 

At the root of all these developments has been the very 
complete system of education which has been established 
in the country Elementary schools are to be found in every 
district and secondary and technical schools in populous 
centres while the universities of Tokyo and Kyoto supply the 
highest training required for the national life but tor de 
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tails of these I must again refer to my book The motive 
underlying all the efforts is what I wish chiefly to emphasise 
Shortly after the Emperor succeeded to the throne he issued 
a proclamation which contained the following sentence — 

knowledge and learning shall be sought after through¬ 
out the whole world in order that the ttalus of the Empire 
of Japan may be ratted ever higher ant higher The 
recent history of Japan is the most striking illustration of 
the influence of a wisely directed system of education on 
national affairs when those who are responsible for it are 
infused with high nation il ideals 

At the saint tune it should be noted that some of the 
most thoughtful ind influential men in Japan doubt whether 
the official system of education is likely to lead to the best 
results I hey feci like Matthew \rnold that too often the 
machinery and organisation receive more attention than the 
real education and moreover they dislike the idea of all 
educational institutions being of the same type Probably 
the most influent al educationist in Japan was Yukichi 
1 ukuzawa and he never failed to point out the possible 
evils whuh are likely to arise from a too strictly official 
toutine Ills own college the Keio Cijuku has been a 
great school for statesmen lawyers and public men and 
many of the leading men in Jap in have been his pupils 
t ount Okumn the distinguished statesman has also estab¬ 
lished wh it is essentially 1 private univtrsily and there are 
many other schools of different kinds ill of which supple¬ 
ment Ihe Government institutions Ivin in the technical 
and professional establishments however attention is not 
1 onfmed to the subjects required for strictly utilitarian pur 
pises or for examinations the first object is to train men 
who will be ible to serve their country in the fullest sense 
of that tern Miny discussiors are now being carried on 
with regard to the future of edui ltion in Japan and the 
gi neral tendency of these was indie nted a short time ago 
by a distinguished J ipanese author when he said No 
sjstem of education whuh is not based on sociological con¬ 
ditions can be thoi ughly successful and therefore a study 
of ethne logy sociology and of evolution generally is abso 
lutely essential to a thorough understanding of the 
education cl questions awaiting solution ihe Japanese 
ire now face to fa 1 with manv problems which confront 
ill industrial nitions and it is to be hoped that having 
organised their educ ltion geneially ind n some respects 
given an example to western nations they will go a step 
furthir and show that it is possible to combine industrial 
development with thi wilfare of all cl isses of the com 
niun tj 

The chuf lessons which the British Science Guild has to 
learn fro 11 Japan is thit if it is to be of my real influence 
in the I fe f the Tmp re Ihe term in nrr must be used in 
its buad s«nse as ncluding ill knowledge required for 
individual and collirtive life an I that all effoits must be 
gui I d bv a cons usiiss of the reil 11 ns of national life 

Glasgow Dece ilcr < Heshv Dvi# 

The Heating Effect of the y Rays from Radium 

In i tecent ccmminciton t the Phyttkahtche 7 it 
thrift (No 18 Sept nler) Pischen has described sime 
expcrim nts whi h in lie ti that the 7 ravs from radium 
supplv v I rge jioport n of the tot il hell emission It 
is known th t th heatinj, effect of rndium when surrounded 
1>V an envel pe of sufT lent thickness to ibscrb both the 
a and 0 ravs is nl >ut 1 gram caloties per hour per grim 
Pis h n htwever foun 1 that if the ra 1 1 11 was sunounded 
bv i sufficient imount of lead ti abserb ompletely the 
7 ldjs the heating effe t was in reased a ab limes This 
large healing effect of the 7 ravs was sj unexpected and 
of such great importan e in conn tion with the nature 
of these rays that we leaded ti verify this result bv an 
independent method In Paschen s experiments the heat 
ing effect was determ n d in a spa ml Bunsen icc calori¬ 
meter in the central tube of which the radium surrounded 
by « lead cylinder about 4 cm in diameter was placed 
In order to correct for the natural melting of tne lco 
mantle a differential method was employed In our ex¬ 
periments we decide 1 to use a differential air calorimeter 
similar to the one described in our previous work on the 
heating effect of radium and fts emanation (Phil Mag 
February) In each flask of the differential air calorimeter 
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there wak placed a narrow glass tube closed at the lower 
-end and extending to about the centre of the flask The 
Tadlum bromide weighing at 7 milligrams was enclosed 
in 1 small metal capsule supported by a thread and was 
insert! d alternately in the glass tubes 1 he flasks 
originally at atmospheric pressure were immersed in u 
yatrr lath Kept in a const 1 it temperature room and were 
connected by a xylene tube which served us a manometer 
the hriting effect was it insured b\ the mosement of the 
xylene column el screed b\ i telescope with muromitet 
eyepiece und the sc lie w is alibr cted bj 1 snail heating 
coil of approximately the simc dimensions as the radium 
Two sots cf isperimcnts weie < irried out in one of whi 1 
ithe ends cf the gl iss lules weie nserted in lend cylinders 
t im in diameter tnd tern high ind in the other with 
aluminiu it cylinders cf cxadly the seme dimensions 
I he le id tnselcpe absorbed in le thin half the y ravs 
while the nlunnuu il s rt d nl\ 1 few p*r cent lh 
reed n^s were fcuncl to In \ < r\ ste ich and consistent but 
nc ipprcmtle difference in hi iting effect could be detec to I 
in the two rspenments \s 1 ch I the heitmg cod was 
empliMil in both experiments ti calibrate the readings the 
means cf which ngreed to cbout 1 per tent 
Acrcid ng ti Pischcn s results the heating with the kid 
cylinders should h cvi been it le 1st |*r cent greeter 
thin w th the cluminu m cylinders In our experiments 
ui etuld net hue filled to ditect 1 d ffermce of ^ per tenr 
We ten lude fr ill this that the y riys do not supply mo 
than 1 smll percentage cf thi 1 lal heating effect of 
rad urn T Ritihfufosp 

II T Barmcs 


Met. II Inyeisity Ikaemler 1 


Generally Mr Kearton conveys hit information In 
simple language but he it very prone to speak of a 
bird picking up food between it* two mandibles when 
it would be “ shorter simpler and better understood ” 
(to quote from a well known Bar story) if he said beak 
Apparently old fables connected with animals die hard, 
for according to the author many young people at the 
present day believe that a wren is a female robin, and 
that mile robins Wise their red bre ists in summer 
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Singularities of Curves 

I ill c upc und sngulirities f algebraic curses effer a 
wide held f r discussion but the naming of the simple 
sin rul inties his not yet been pin id on an entirely satis 
fc tcry foe ling I he latter cons st cf (1) point singulari 
ties which 11 e ncdes and cusps (a) line singularities which 
I prefer to c ill lntangents ynd inflections Mr Basset calls 
Them double end stitiononr tangents but if this is done 
symmetry requires that the point singularities should be 
y ailed double points Hnd stationary points and this is not 
admissible because the phrase double points (as now used) 
includes cusps is well is nodes If a curse has a double 
point Mr Kissct calls it aul lomn (self-cutting) but this 
•term is in orrecl when lilt the double points in the cutve 
are cusps (as in the cardioid) for the curve does not then 
cut itself If it is really desirable to base a means of dis 
tinguishing curve* that hc\e node* or cusps from those 
that h«ce none they may perhaps best be described re 
spettiyely s curves with or svithnut point singularities 

Deiemlii 8 1 B *s 


1 (ff/f/S/VlS BIRD-BOOK 1 
'■pHT success which attended his last children s bird 
1 book h cs induced Mr Ke irton to c iter once more 
for the w mis of young people, inttrtslrd in Ihc mimjl 
life iround them ind the result is the present chirm 
ing little vc lumc illustntrd is usual by reproductions 
from photognphs taken direct from niture by the 
tuthor md hts brother In the guise of 1 nirrotive 
told h\ ( oik Robin to his offspring the author has 
contrived to convey in his own mimit tble manner t 
1 1st store of informition concerning bird-life inter 
spersed with observitionx relating to other animals 
Although is ilrtadv sad intended primarily for 
juvenile reidtra the volume contains 1 certain 
imount of information which may be new to some ot 
their sc mors, including those to whom n clural history 
is nut in Unknown studv lor instinct until wc 
learnt it from Mr Ki irton s pictures wc ourselves 
were ignorant of the m irked ind c isilv recognised 
difference between the foot-prints of a ribbit md those 
of a hare despite the number of times thev have come 
unde r our notice in the snow 
’ 1h« Advwitur* of Cock Rabin sod hn Mitt By R Kowton 

Pp xn+140 illu •trued (London CuwUandCu Ltd 1904 ) Pnc *tt 
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these and other old wives legends Mr Kearton docs 
his best to rcpl itc by accurite ind interesting tccounts 
of thi mysterus of bird lift 
lhe best (if there c in be 1 best where all is so 
interesting) of the five chapters art the two on nest¬ 
ing md the climour of chicks both being illustnted 
by a number of phetognphs of nests and young birds 
Very graphic illy docs the luthor bring out the re mark¬ 
able difference in development Bt the date of hatching 
between a young spirrow for instince and that of 
a woodcock md hi also shows how much this differ- 
»net d< pends on h ibit 1 young skylark showing a 
sointwhat intermediate stage Very striking are the 
two photographs luri reproduced the one showing 
young dunlins skulking tmid their n ilivc. covert and 



Pit, »—Th» HIM bird* 10 unn»ur«l lurroondiani from Koutoaa 
Lock Robin (CumII »nd Co ) 


the other the same birds removed to an uncongenial 
environment 

‘ Nature-teaching " could not be conveyed in a better 
manner or m one less free from affectation and 
faddism and we trust that the “Kearton annual” 
will enjoy the extensive patronage that it certainly 
merits imong those on the look-out for suitable 
Christmas presents for their young friends 
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THE PRESENT CONDITION OF THE SEA¬ 
FISHING INDUSTRY .‘ 

“ 'T'HE methods employed in the capture and trans- 

1 port of fish, the great combinations of capital, 
the trade organisations, the disputes between the trade 
and the railway companies, local upheavals, like those 
of Newlyn and Grimsby, which temporarily paralysed 
the industry, the efforts of science to unveil the secrets 
of the sea, and of Parliament first to encourage such 
investigation and then to act upon its results; these 
have in turn been briefly dealt with. lastly, we 
visited most of the important fishing ports.” Such in 
the author’s words is an outline of the plan of this 
book 

Historically the work is of interest as being the first 
popular and general account of the sea-fishing in- 
dustry which has appeared since Holdsw orth’s “ Deep- 
Sea Fishing,” an admirable treatise of similar scope 
published thirty years ago. A good idea of the rapid 
progress of the industry in the interval may be gathered 
from a comparison of the two. _ Curiously enough, 
Holdswortb doubted the probability of 
any extensive adoption of either steam 
power or the otter trawl in relation to 
commercial fishing. Contrary to this 
forecast these very two factors, together 
with ice and railway facilities, have 
effected nothing short of a revolution in 
the industry. It is possible that the next 
decade or so may also have surprises in 
store as the result of trade enterprise on 
the one hand and scientific investigation 
on the other. 

Mr. Aflalo wisely refrains from pro- 
nouncing any strong opinions as to future* 
developments. 

After a short sketch on “ Life in the 
Sea,” in which the chief of the facts 
known about the life-histories of the 
edible fishes are mentioned, the author 
proceeds to describe the various processes 
involved in the capture and distribution 
of fish. These suojects receive adequate 
if not exhaustive treatment, and arc made 
as interesting os possible by Mi Aflulo’s 
well-known popular style of writing 
Then follow two important chapters on 
legislation and scientific investigation. 

The final section consists of interesting 
notes on the different kinds of fishing practised at each 
important station along the coast, the condition of the 
harbours (usually defective), railway facilities, local 
modifications of the share system of wage-pbyment, 
and the general prosperity, or otherwise, of the port in 
question. The contrasts in some cases are very 
striking, as, for example, between the mushroom-like 
development of steam-trawling in the hands of syndi¬ 
cates, as at Grimsby, and the moderate but steady 
prosperity associated with private enterprise at a 
typical smack-trawling port like Brixham. The 
former may be safely described as the busiest and least 
picturesque port In the kingdom, while Brixham, 
which three-quarters of a century ago supplied the 
pioneers of tne North Sea fishery, and still breeds a 
notably hardy and resourceful type of man, remains 
attractive in the old-fashioned way. 

In dealing with such controversial matters as legis¬ 
lation and scientific investigation, Mr. Aflalo repre¬ 
sents the two sides of a question with some skill, and, 

* "TbaSa-Ibhlas Isdntry of EaflMd ud Wila. A Popolsr Account 
of ib« Sm ftahartMuMl TUuof PartjrfTbowOwBtrl**." ByT. 0 . Altalo, 
r R.G.S., T.Z.S. WUb » Mt-Sabwtw map sad immtraa* pootrarspha by 
th aa ajhorsadottm Pp. « + 386. (Londoa: Edward Stanford, 19040 
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absolutely committing himself to neither, has a good 
word to say for both. Nevertheless, this attempt to 
steer a sort of middle course among the different 
opinions leads to no very definite results. The latest 
Sea-Fisheries Bill he appears to regard as a mcasifrc 
which might do some good, and cannot, in view of its 
elastic and unbinding character, do much harm,"if 
has, in fact, its good points. International scientific 
investigation is strongly advocated, “ although 
effectual investigation of the vast bed of the North Sea 
is out of the question,” and “however faults the 
Christiania programme may be when analysed on a 
purelv economic bast. ” 

The continued participation of Britain in the inter¬ 
national investigations is recommended for the fol¬ 
lowing reasons As n piece of scientific work on an 
elaborate scale, the North Sea scheme is not unworthy 
of a century which opened with the discovery of 
radium and the n-tnys As a measure of high )>olitics 
it is at least equal to the \ngIo-Frcnrh Agreement 
of which so much more has been heard.” 

Apart from purelv diplomatic considerations, such 



as the above, the flat-fish problem, which is understood 
to be receiving special attention at the hands of the 
international experts, is surely very largely an inter¬ 
national one, if only on account of the well-nscertnined 
fact that by far the most important nurseries of the 
plaice are on the Continental side. One aw nits with 
interest the full details of these researches, especially 
of certain experiments on the marking of plaice, as a 
result of which it has been stated (in a short report 
recently issued by the council of the Marine Biological 
Association) that the species performs seasonal migra¬ 
tions of considerable extent and definite direction, and 
further that ao per cent, of the F.nglish marked plaice- 
have been recovered and returned by the fishermen 
within a year. The latter result indicates an intensity 
of fishing such as may conceivably affect the supply of 
this fish. Still more interesting economic possibilities 
—standing, perhaps, in relation to the last as the anti¬ 
dote to the evil -are suggested by some reports recerttly 
circulated in the newspapers. These speak of the 
phenomenal growth of small plaice liberated on the 
Dogger Bank, to which they had been transplanted 
from certain crowded inshore “nurseries.” Investi¬ 
gations such as these bear directly on questions of 
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supply, and are evidently inspired by a determination 
to give something like concrete value for public money 

while awaiting the verdicts of science and the 
deliberations of legislators it is useful to have to hand 
a work such as this which gives a concise statement 
and accurate picture of the present condition of the 
great sea-fishing industry 

The book is abundantly supplied with interesting 
photographs There is also a sea fisheries map in 
which however is one glaring defect From this 
map it would appear that Yarmouth and I owestoft 
are given over entirely to the drift net fishing and 
that neither of these places his any connection by rail 
with the metropolis This is inconsistent with what 
is stated in the test and is opposed to common 
knowledge 


THE ELEVENTH EROS CIRCULAR 1 
'T* HE appearance of this volume brings us definitely 
* face to face with a new situation in the derivation 
of accurate positions of the heavenly bodies from photo 
graphs It will be remembered that in the winter of 
1900-1 the recently discovered small planet Eros made 
a very near approach to the earth and a large number 
of photographs were taken with the view of determin¬ 
ing the distance of the planet from a knowledge of 
which tint of the sun and the dimensions of the solar 
system generally could be inferred with (it was hoped) 
considerably improved accuracy The measurement of 
the plates involves enormous labour and has only been 
partially accomplished in the intervening four years 
and the discussion of the measures has necessarily pro 
ceeded even more slowly But the present publication 
of more than 400 quarto pages represents a notable 
addition to the tabular statement of measures and 
contains an important contribution to the discussion 
It appears that the plates taken at different observ 
atones are liable to disagreement in a serious manner 
Putting aside the planet itself for a moment when the 
positions of the stars found from plates taken at the 
Algiers Observatory are compared with those found 
from plates taken at Pans there is a difference vary 
ing with the bnghtness of the individual stars Such 
4i difference is not altogether new in astronomy it was 
pointed out by Sir David Gill a dozen years ago or 
more that eye observations of stellar positions made 
by different observers were likely to differ system 
atically in this manner but this was attnbuted t 
human defects in the observer and it was hoped thi 
photography would free us from the embarrassment 
So it probably will when rightly used but we have 
apparently not yet completely realised the necessary 
precautions The instruments for taking the photo¬ 
graphs at Algiers and at Pans are as precisely similar 
rs the constructor could make them they were used 
in the same way, the plates were measured similarly 
and with careful attention to certain known sources 
of error and yet the resulting star places show the 
following differences in seconds of arc in the mean of 
5 groups of 87 stars each — 

masaltoit „ 

8 8 -0 87 

9 4 -04s 

*•>4 037 

11 a -0 78 

116 -083 

There is a range of more than half a second and 
we want to measure the hundredth of a second! This 
is probably an exceptional case, but what may occur 
once may occur again and in view of this fact it is 

«*<p2k H 3*i8u«vitunT■ ** ** JuU * t ,9 “ 
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not too much to say that a very serious addition has 
been made to the labour of determining the quantity 
sought—the solar parallax—by this revelation 

It is disappointing to find no satisfactory sugges¬ 
tion of the cause of error m the paper which gives an 
account of it A suggestion is indeed made viz that 
in measuring a plate the presence of an adjacent image 
(for the exposure is repeated on the same plate so as 
to show all the images more than once) may disturb 
the eye of the measurer All our experience hitherto 
is against such a possibility It seems more likely to 
the writer that the ciuse ihay be sought in the object 
glass of the photographic telescope and to be more 
precise in an error of centreing of the crown lens re 
Ltively to the flint Such an error is well known to 
opticians and is easily detected in a visual telescope 
by the fringe of colour on one side of a star image 
when slightly out of focus But the images formed 
by a photographic telescope are not examined by the 
eye in the regulir course of work and such an error 
might therefore escape detection until revealed by such 
a comparison of measures as is given above The 
stray light on one «. de of the image would not be 
strong enough to affect the sensitive film in the case 
of faint stars but for a bright star it would spread the 
image in that direct on and so introduce a spurious 
displacement of the centre If this explanation be 
correct the error can be both detected and eliminated 
by turning the object glass through 180° (with most 
forms of tclesc >pe mounting it is only necessary to 
turn the telescope to the c ther side of the pier) and this 
can easily be done Indeed it ought to have been done 
before now under the admirable maxim for physical 
work reverse everything that can be reversed but 
so far as is known to the writer the point has hitherto 
escaped notice 

If on examination this explanation will not fit the 
facts some other must be found A few additional 
details in the v« lumc before us would have made it 
possible to test this hypothesis if for instance it had 
been specified which plates were taken on one side of 
the pier and which on the other a comparison of the 
two sets would have given very definite information 
Mr Hinks has already given cogent reasons (see 
Observatory for September 1003) for regretting the 
lack of information as to the identity of the individual 
plates and we have now to add this further reason 
Tor the systematic difference desenbed is not confined 
to Algiers Paris If we turn to the paper following 
that In which M Tripled gives the figures above 
quoted and arrange the differences found at the Good 
sell Observatory (Carleton College Minnesota) accord¬ 
ing to stellar magnitude we find a well marked effect 
in R A and a smaller one in dec and probably other 
cases when duly examined will give similar results 
though it does not seem to have occurred to astro¬ 
nomers generally to make a properly searching inquiry 
For instance at the end of the volume M Loewy 
tabulates a senes of differences between two lists of 
star places prepared with great care by himself and 
by Prof 1 ucker of the Lick Observatory and he com¬ 
ments with satisfaction on the close accordance of the 
two lists But a very slight examination suffices to 
show that the differences are affected with magni¬ 
tude equation though m this instance the effect may 
be due to the visual observations 

In fact while duly admiring the energy and dili¬ 
gence with which this vast mass of material has been 
collected and published a result due in great part to 
the powers of organisation of M Loewy the director 
of the Paris Observatory, we may well feel some doubts 
whether it will turn out to be as he hopes a ‘ collec¬ 
tion of homogeneous material susceptible of being 
immediately used without the necessity of undertaking 
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a* in the pact, long and tedious preliminary investi¬ 
gations” (p 3) Homogeneity for such a purpose 
cannot be secured by mere similarity in publication of 
results, indeed, this very process tends to cover up 
vital differences of detail, and it is to be feared that 
unless these can be unearthed again, the work will 
suffer m accuracy 

There is an appendix at the end of the volume pro¬ 
fessing to give a bibliography of the already large 
literature on the Eros campaign but containing no 
reference to the Monthly Nonces or Other English 
work Is not this rather i strange oversight? 

H H Turner 


NOTES 

RRmsn science has been honoured by the award of the 
Nobel prise for physics to Lord Rayleigh and the prize for 
chemistry to Sir William Ramsay KCB F R S Prof 
Pavloff of the Military Academy of Medicine at St Peters 
burg has been awarded the prize for physiology The 
distribution of the prizes took place at Stockholm on 
December 10 in the presence of King Oscar and the Royal 
Family foreign ministers and members of the Cabinet and 
many leading representatives of science art and literature 
After speeches had been delivered by the vice president and 
other representatives of the Nobel committee and of the 
Academies of Science Medicine and I iterature King 
Oscar personally presented Lord Rayleigh Sir William 
Ramsay and Prof Pavloff with their prizes together with 
diplomas and gold medals The sum of money attaching 
to each prize amounts to about 7815! The distribution of 
the prizes was followed by a banquet at which the Crown 
Prince presided and among the company were Prince and 
Princess Charles Lord and Lady Rayleigh Sir William 
and Lady Ramsay and M and Mme Pavloff Count 
Morner proposed the health of Prof Pavloff Prof 
Petterson that of Sir William Ramsay and Prof Haisel 
berg that of Lord Rayleigh On Monday Sir Will am 
Ramsay delivered a lecture on argon and helium at the 
Academy of Sciences and King Oscar gave a dinner party 
to the prize winners On Tuesday I ord Rayleigh delivered 
a lecture at the academy on the density of gases Both 
lectures were highly appreciated and greatly applauded 
It is announced that Lord Rayleigh proposes to present to 
Cambridge University the value of the Nobel prize for 
physics awarded to him 

Sir Norman Lockybr KCB F R S has been elected 
a corresponding member of the Imperial Academy of 
Sciences at St Petersburg 

The Lavoisier gold medal which has been awarded by 
the French Academy of Sciences to Sir James Dewar 
F R S for his researches on the liquefaction of gases was 
founded in 1900 to be given without distinction of nation 
ality at such times as the French Academy should elect 
in recognition of eminent services rendered to chemistry by 
scientific men The present 11 the first occasion on which 
the medal has been awarded to a British man of science 

The Wisilcenus memorial lecture will be delivered before 
the Chemical Society by Prof W H Perkin F R S on 
Wednesday, January aj at 8 30 p m 

Me A Silva White formerly secretary to the Royal 
Scottish Geographical Society and editor of the Scottish 
Geographical Mag asms has been appointed assistant 
secretary of the British Association and has already taken 
up the duties of the post * 
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Paov Bores of Liverpool University has proposed to 
the Liverpool Chamber of Commerce a scheme for the 
establishment of a commercial museum and bureau of 
scientific information The object is to rorrelate the various 
s lentifle forces in the city in order to ut 1 se them for com 
mercial advantage The scheme has been referred to a 
committee of the Clumber of Commerce 

On the invitation of the director Dr J J Dobbie F R S 
and Mrs Dobbie a Urge and representative gather ng 
assembled in the Royal Scottish Museum Edinburgh on 
Monday evening December is to celebrate the jubil e of 
the museum The museum embraces three departments— 
natural history art and ethnography and technology under 
the r respective keepers Dr Traqua r F R S Mr D J 
Villante and Dr Alev Galt In the natunl h story de 
partment the collection of toss I fsh s one of the most 
important in the world Other special features of this 
department are the hall of British zoology and the zoo 
logical type colle tion the aim of the latter being to illus 
trite the bearing tf lomparat ve anatomy on thi ctassifi 
cation of the an mal kingdon The ethnographical collec 
tion is one of the most evtens ve of its kind and contains 
manv specimens brought home by explorers of the end of 
the e ghteenth ind early part of the nineteenth centuries 
Ihe l chnolog cal department contains a large and fine 
collect on of mach ne and engineering models most of 
them made in the nuseum workshops together with 
n ning and metsIU 1 g cal specimens and models There is 
ilso a large collect on of economic botany attached to this 
department The collections of H M Geological Survey 
of Scotland ire housed in the museum and with these is 
assoc ated the Heddle Dudgeon collection of Scottish 
minerals which hat been described as the finest collection 
of th< minerals of any one iountry in existence The 
museum is supported by a Parliamentary grant and is 
under the Scotch Lducat on Department which was repre 
srnted at the conversaz one by Sir Henry Craik KCB 
and Mr Macdonald ass stunt secretary 

A meeting was held in the geological lecture theatre of 
the Owens College Manchester on December 8 at which 
it was resolved to cstabl sh a Man Hester University Geo 
logists Association lhe object of the association is to 
afford a centre of social reunion for the discussion of geo 
1 gical subjects Prof Boyd Dawkins was elected preei 
dent Mr B Hobson and Mr Winstanley vice presidents 
Mr W J Hall secretary and Mr O B Leigh treasurer 

A short time ago Dr Doyen claimed to have dis overed 
the microbe of cancer and to have prepared with it a 
curative serum for the disease A committee was appointed 
to investigate Dr Doyen s claims (see Nature Oct ber 87 
p 631) and according to the d illy Press 1 as now reported 
favourably on them T1 e Standard t correspondent tele 
graphs however (Dece nbet 14) that the corns it tee has not 
jet arrived at any conclus on 

On the recent retirement of Sir William Macgregor from 
the Governorship of I agos the I iverpool School of Tropical 
Medicine decided to mark its apprec ation of his valu 
able services to the cause of health and sanitation by raising 
a fund to which Sir Alfred Jones contributed 500! and 
Mr John Holt 100I It has been decided to expend this 
fund on two medical expeditions to the west coast of Africa 
one In charge of Prof Boyce who with Dr A Evans 
and Dr H H Clarke njjed from the Mersey on Wednes 
day the other under Colonel Giles These expeditions will 
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study the various health problems presented by the districts 
they visit, the distribution of biting IneectB, and related 
mutters 


Indian rhinoceros to the museum, which has been set up, 
and it exhibited. The “ Zoo ’’ specimen will therefore m>t 
find a home in the national collection. 


A demonstration of the Follak-Virag high-speed writing 
telegraph was given on December n at the Carlton Hotel 
in the presence of the Austro-Hungarian Ambassador The 
Poilak-Virag high-speed telegraphic system was described 
upwards of three years ago in a detailed artlile published 
in Nature for Mnv a, iqoi, and readers may be referred 
to that account for particulars of the Instruments used. 
Very high speeds—reaching ioo.ooo words an hour—were 
reported as hating been attained in America in 1901 by 
this system, using several perforating machines to prepare 
the message being sent, but it now appears (hut these 
estimates were too high The postal authorities in Hungary 
in recent experiments carried out between Budapest and 
I’ozsony, a distame of some 118 kilometres, with two copper 
telephone wires of 3 mm. diameter, secured the trans¬ 
mission of 45,000 words an hour In another series of ex¬ 
periments, conducted between Berlin anti Konigsberg, a 
maximum transmission of 40,000 words on hour was 
attuincd over a distance of 710 kilometres with wires 
4 5 mm in diameter. It is stated that our Post Office 
department is about to tarry out some trials of the I’ollak- 
Virag system 

Tlir performances of an intelligent horse—“ ( lever 
Hans ” at Berlin two or three months ago attracted much 
attention. In a letter which appeared in NArt'Rl of 
October 20 (sol lxx p boa) the Rev J Meehan pointed 
out that the performances of the horse were much the same 
as those of the hoise “Mahomet” shown at the Royal 
Aquarium twelve or thirteen years ago, and depended 
‘entirely upon the animal's observation of movements of the 
tiulner or the tones of his voice Much the same opinion 
has been reached by a commission of psychological experts, 
headed by Prof Stumpf, of Berlin I'niversity, that hns sub¬ 
jected " Clever Hans” to a scientific examination The 
conclusion arrived at is that the horse is not capable of 
independent thought According to the Berlin correspon¬ 
dent of the Daily C hromcle, Prof Stumpf found that this 
horse Is gifted wilh remarkable powers of observation, 
which four years of patient and skilful treatment have de¬ 
veloped When asked a question “ Hans” knows he has 
to beat with his hoof in reply, but he does not know when 
to ceose beating until he detects some movement on the 
part of the person questioning him. The commission ex¬ 
presses the opinion that, so far as Herr von Osten, the 
owner, is concerned, these movements are given involun¬ 
tarily, and are sometimes of so imperceptible a nature as to 
be undetected, save by highly trained human observers. 
There has been no trickerv, says Prof. Stumpf, but, on the 
other hand, there have been no reasoning powers on the 
horse’s part. The whole secret is in von Osten's skill, 
patience, and judicious reward, and, on ” Hans's " part, 
in keen powers of observation 
Visitors to the Zoological Gardens in the Regent’s Park 
will miss the old Indian rhinoceros "Jim," which had 
been a denizen of the menagerie since July 35, 1864, on, 
which date it was presented to the society by the late Mr., 
A. (irote. It died on December 7, after having been out 1 
of health fur many months. Such a long sojourn in 
captivity in this country is probably unparalleled for 
un animal of this kind. As a statement has appeared 
In the Press that the skin might perhaps be mounted in 
the British (Natural History) Museum, it may be well to 
state that His Highness the Maharaja of Kuch-Behar 
recently pre s ented the skin of aSvild specimen of the great 
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Tub December number of the Century Magazine contains 
a most interesting account, by Mr. G. H. Grosvenor, of 
the new method of purifying water—both in small quanti¬ 
ties and when stored in large reservoirs—bv means of blue 
vitriol (copper-sulphate). It has long been known that 
copper is fatal to bacteria, but the fear has hitherto been 
that the amount required to^ effect the destruction of such 
organisms would likewise be injurious to man Dr <•. T. 
Moore hns, however, announced in an American official 
publication that he can employ copper in such a diluted 
form as to be quite harmless to the higher forms of animal, 
and yet sufficiently potent to destroy the germs of cholera 
and typhoid, as well as mosquito larva, in a few hours. 

'1 he method of Introducing the copper-salt into the water 
is fulty explained in the article. It may be added that 
the treatment is staled to be equally efficacious and 
safe for sterilising milk. As an Illustration of the effect* 
of copper in destroying bacteria, it is mentioned that such 
organisms are never found on copper coins, although 
abundant on those of silver, and it Is mentioned that 
artisans In copper-works are immune to bacterial diseases. 
Whether we have been wise in abolishing the old-fashioned 
copper tea-kettle is one of the questions raised by the new 
operations. 

TUB discovery of the existence of an anterior rudimentaiy 
pair of gills in the Continental fresh-water crayfish Dfma* 
fluvialtlts, which IS not present in the common A pallipet 
of the Thames, was described bv Prof Lankester in 
Nature of January at (vol Ixix p. 270)- and is ™ ord, ' d ,rt 
the November issue of the Quarterly Journal oj \luro- 
itopical Smnee bv Miss M Moseley, who appears tq have 
inherited her father's love for biological studies The 
other four papers in the same number are of a 
very technical nature, the longest and perhaps the 
most important being a detailed ai count by Mr J W. 
Jenklnson of the matuiution and fertilisation of the egg 
of the axolotl (Ambhitoma tigrinum). More geneial interest 
attaches, however, to the article by Prof L. Rogers on the 
development of flagellated organisms or trypanosomes from 
the protoroic parasites found In the spleen in cases of 
cathexial fevers and certain other diseases Of the two 
remaining articles, the one by Dr J. Rennie discusses the 
so-called epithelial islets in the pancreas of bony fishes, while 
the second, by Dr H G. Fowler, is devoted to the descrip¬ 
tion of the anatomy of a radiolarlan of the genus liazelettu, 

IN an article entitled “ A Flumingo City,” which appears 
in the December number of the Century Magazine. Mr. 
F. M. Chapman, of the American Museum of Natural 
History, gives a graphic and well illustrated account of one 
of the great breeding-places of the American flamingo iti 
the Bahamas. Although previous observers, both in those 
islands and in Europe, have published descriptions of 
flamingo colonies, and have refuted the old error that the 
birds sat straddle-wise on their nests, the author claims to 
be the first to have seen nestling flamingoes in their native 
haunts, and likewise to have brought the camera to bear 
on one of the breeding-places of these birds. Flamingoes, 
as Mr. Chapman remarks, are more brightly coloured than 
any other large bird, aod their gregarious habits and the 
open nature of their resorts are admirably suited to bring 
their gorgeous hues Into prominence. The visit tp thp 
nesting-grounds was made at the latter end of May, when 
both eggs and young birds were to be found In the nests. 
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At fint the bird*—estimated at aooo in number—rose in 
a flock and feari were entertained that they would per 
manenlty forsake their nests but after a time—despite the 
erection of a blind ' for the camera—thev returned in a 
body 1 he sight of such an army of large birds both in 
flight and when marching is described os magnificent nnd 
imposing if not indeed ippallmg The young remain 
in the nest for about three days and for the first three weeks 
after leaving it feed like ordinary birds By that time 
however the beak his attained its chiractensti* flexure 
ind the young birds then se irch for their food with the 
lower mandible upwards Mollusis of the genus Cerithium 
form almost the sole food of the Barbados species It is 
sincerely to be hoped that i movement to prevent these 

rookeries from being raided by the plumage hunter will 
be attended with success 

Is vol iv of the Bulletin of the Imper al Botanic Girden 
at St Petersburg Mr J P ilibin describes the plankton 
which he collected in Barents Sea and also gives a histoi iral 
rtsumi of other collections made in the Antic Ocean In 
a series of letters Mr Boris I edtschenko communicates Ihe 
botanical observations made during a journey through the 
Sir Dana region of lurkestan 

Is a p tmphlet entitled Notes on the Commeri ml I imbers 
of New South Wiles Mr I II Maiden describes thi 
principal woods their iharicters and uses The inform 
alion is primarily suited to pnctcul men who supply or 
use timbir in the eclony The majority of the timbers ire 
hard woods and different species of Tucalyptus give iron 
barks stringy barits Nineties of b x mahogmv and gum 
The timbers recomminded in lieu of pine are while beech 
Cmeltna I iichhardtu a genus of the order \ erben icem and 
red cedir tednla australis md rosewood Dyst xylon 
l issertianum both inrluded in Ihe Meliacex 

1 111 est iblishment of biologic forms ' of species of 
I rysiphaccT mil l redinr-e is lised upon the restricted 
powers of infection of the spores upon illied species of the 
host plsnt But the immunity of i species of the host plant 
is not absolute beciuse as pointed out by Mr I S Salmon 
in No y < f vol n of the Innaf s \lycol *1,1 another host 
plant miy ajt ay a bridging species Thus the form of 
Eeysiph* gramtms which grows on Bromuf racemosus will 
infect Bronuu hordcaceus but will not infect Bromus com 
mutatsts ilthough the spores found on Bromus hordcaceus 
will infect Bromus commutatus If spores from Bromus 
racemosus are aow-n on Bromus hordcaceus then the spores 
produced on Bromus hordcaceus as a result of that sowing 
atfe fdund to be capuble of infecting Bromus commutatus 

Th* daily Weather report issued by the Meteorological 
Office on Tuesday, December 6 showed that on the morning 
of thpt day the winds and aea in the Channel were still 
very heavy and, further that a rapid fall of the barometer 
it Scilly pointed to the approaih of a fresh disturbance 
I his stortn developed very rapidly and by ah pm a deep 
disturbance lay over Dorsetshire and another to the north 
of the Hetder These disturbances were accompanied by 
very heavy rainfall amounting in twenty-four hours to 
a ay inches at Cpxhaven i aj inch at St Aubins (Jersey) 
and 094 mch in I ondon while severe thunderstorms 
occurred generally in Devon and Cornwall Much 
damage to property is reported from various districts and 
ip part* of Dorsetshire a veritable tornado occurred rain 
«nd haiUell in tomtits accompanied by heavy thunder and 
hghtning At Beominster roofs and trees suffered severely 
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the path of the storm was welt dehned ind is is usually 
the else in these local whirlwinds was limited to 1 very 
small area Ihe region of heavy rainfill over the country 
generally was sli irply defined on ts northern side at 
Nottinghim ind Spurn Head no run v is reported to the 
Meteorologir il Oft e on the morning of Du ember - 

\ voli up of monthly wind charts for the South Atlintn 
Ocean pripared bv Ih mar ne brinch of the M teorologiril 
Oftue has just be n published bv the Hydrogrijl c Dcpirt 
ment of the Admit ills Ihe rig on covered 1 \t Is from 
the equator south v ird 11 the (5th pirillel ind fi 1 the 
10th meridi in of eist 1 ngitude to the noth of west k ngi 
tude so that a port on if the Picific is included Ni irly 
a million sets tf Is rsitions extending over \ period of 
forty five tears hav been used Ihe winds h tvi been dis 
cussed in areas of 5 0 of litilude bi y° of If ngitude and 
the results are exhibitc I by meins of r ses showing the 
relative frequimv and strength at the sixteen iven points 
cf the compiss The distribution of m« tn atmospheric 
pressure is shown bv meins of isobtnc linis and the mean 
ur temperature Iv sothermx while along the Afruan and 
Aneruan coists art numerous notes betring upon the 
haructeristic i limat c features of the v iri us me nths A 
strik ng feature on every ihirt is the arei rf high biro 
metric pressuie covering the whole of the ireo between 
Africa md th eist coist of America Us (enti il space 
bung usu illy 11 te cn the western sidi cf the u in as is 
the cis* with the intuydone of the Nc rth Atlantic The 
wind circulaton if He South Atlantic is issociated with its 
domimting high piessuro system On the nstern md 
northern porti. ns of the ocean the south etst tride is very 
1 onst int is never ml riupted by storms w r att 1 ns the forie 
of a Rale On the western side the w nds 11 111c r v iri ible 
but glies are verv r r Iv expertenied ncrlhwaid it the 3 3 th 
piiallel 1 xcept ne ir the land f gs sell m occ 11 north 
ward of the 30th pirallel and the s uth western put f the 
ocean is the only region where ice is ordimrilv met with 
Statistics of the lainf ill at i numbei if places vulhin the 
irea of lie ch irts shew that the mnu il mount ringes 
fi m 031 inch at AA Ifsch Bay and 1 5+ n hes t Serena 
(( qui nbc) to 03 41 in hes at Pern imbu ind ic ( 3 inches 
at \ ildivi 1 It m v be recall d that t the l imbridge meet 
mg of the Brit sh Asso mtion Comminder Ilepwtrlh read 
a piper on the results f the discussion of the observation* 
for these chart* 

I*t No a* of the Phssil ahu he /atuhnft Messrs Hstir 
and (11 itel reply t Mi J R Ashworths re ent letter to 
Nature (vol 1\\ p 454) suggesting that tl. huminbretlh 
may be considered is 1 source of the lonisaticn of II e atmo¬ 
sphere Their 11 nsuriments of the condu livitv of air 
charged with ordinary human breath shi w th it such air 
is not mor* condu ting than irdmiry 111 On the other 
hand the breath of 1 person who his bun woiking ion 
ttnually with rudium pnparaton* has dec did ionising 
power and the nature of the ionisation shows that it is 
due to the emanition f radium 

Nbariy all the phisiusts wh< have been appro uhed 
hitherto by the ffttuc sctcnttfiqui in the course of Us in¬ 
quiries as to the exislen e of the n rays hive unequivocally 
stated their inability to observe the effeils which these rays 
are alleged to produce It is therefore particularly interest 
mg to note in the Keiue for November 26 that IL 
D Arsonval has been able to reproduce these effect* in mfl| 
instances and to show that they *re not due merely to 
thermal causes M Mascart 1* stated jointly to have 
observed with him the same phenomena M Pqjttcnr*, 
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although himself unable to verify the existence of the radi¬ 
ations advenely criticises Prof Wood’* objection* M 
Weiss from hit failure to observe the rays limply conclude* 
that he wa« physically unfitted for such observation* 

Paht xll of the Tram actum of the Royal Dublin Society 
con*l*t* of an investigation by Mr Richard J Mo** of the 
atate m which helium exists In pitchblende The total 
quantity of helium m a sample of pitchblende was o 107 c c 
per gram and of this 1 17 per cent was liberated by simply 
grinding the mineral in a vacuum The quantity of carbon 
dioxide separated by completely decomposing the mineral 
woe 4686 cc per gram of which only 00085 P« r cent 
was obtainable by grinding A* a similar proportion of the 
total occluded carbon dioxide, can be separated from calcite 
in which the ga* is undoubtedly present in minute cavities 
by simply pulverising the crystal* it 11 probable that the 
whole of the carbon dioxide of pitchblende and possibly 
the helium also are present similarly occluded It it 
evident that the proportion of the gases liberated by roughly 
grinding must necessarily be only a small proportion of the 
total volume 

Ihb Christmas number of Photography published by 
Messrs Iliffe and Sons Ltd (1* net) is restricted to many 
kinds of work with the camera which tan be accomplished 
indoors during the winter months It might be said 
further to deal with the lighter side of photography as 
well as will be judged by reading the second portion of 
this number Part 1 by Mr C J Harrison deals with the 
working up of negatives and pr nts for the removal of 
mechanical and other defects from negative* The methods 
and dodges employed are as the author ststes the outcome 
of his own experience but nevertheless they are interest 
ing reading and may prove s rviceable to many photo 
graphcrs 1 he illustrations ac otnpanymg the text and 
chosen to represent various stages of these methods are 
also well worth examination In part 11 Mr W I F 
Wastell discourses on bye paths of photography Here 
the reader is made acquainted with methods for producing 
what may be termed freak photographs Thus we 
have illustrated examples of the so-called spirit photo 
graph distortions due to the object being too near to the 
camera two images of the same person in one picture com 
btnation portraits silhouettes and many others of a similar 
character Ihe supplement to this number consists of 
designs covering sixteen pages of photographic mounts to 
serve as Chr stmas cards 

Thx articles In the October number of the Johns Hopkins 
Hospital Bulletin (xv No 163) are mainly of medical 
Interest Dr Packard however writes an interesting 
account of some famous quarks including Valentine Great 
rakes who claimed the healing touch for the King s evil 
in the seventeenth century no other than Robert Boyle 
testifying to hie power* Joshua ( Spot ) Ward who dis 
cocered a cheap way of making oil of vitriol and John 
St John Long who devised a famous liniment which 
possessed not only curative powers but also revealed hidden 
disease and from his practice is said to have derived 13 oooi 
a year 

Ma W B Cuvx has published a revised and enlarged 
edition of First Stage Building Construction by Mr 
Jfcytson Cunningham 

Mxssxs Dawbarn and Waxd Ltd have published In 
•hair Home Worker's sene* a booklet by Mr R H S 
Williams with the title How to Build a Bicycle • and 
one on How to Build a Petrol Motor by Mr J F Gill 
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Thi separate parts (parts I —rl) of" A School Geometry, * 
by Messrs H S Hall and F H Stevens which have been 
reviewed in these columns from time to time have been 
published together in one volume by Messrs Macmillan 
and Co Ltd at 4s 6d 

A fourth edition of Prof Olof Hammorsten s Text 
book of Physiological Chemistry has been published by 
Messrs John Wiley and Son* New York (London Messrs 
Chapman and Hall I td) This issue is on authorised 
translation by Prof John A Mandel from the author * 
enlarged end revised fifth German edition 
1 hr 1904 issue of the ‘ Year book of the Scientific and 
I earned Societies of Great Britain and Ireland ’ hoe now 
been published by Messrs Charles Griffin and Co Ltd 
This is the twenty first annual isaue of a useful list of 
organisations for the advancement of science literature 
and art and of work done year by year Comprehensive 
as the compilation is it is not quite complete for there 
appears to be no reference either to the Sociological Society 
or to the Geographical Association 
Erratum —In the inscription of Fig 5 (p 135) of the 
article on Invar in lost week s Nature a a km 
wire should read 914 m wire 


OUR ASTRONOMICAL COLUMN 

Relations betwkxn Solar and Terrestrial Phenomena 
—In a paper communicated to the Royal Society of New 
South Wales Mr H I Jensen of Sydney University dis 
cusses the more recent data concerning sun spot frequencies 
and the occurrence of volcanic outbursts earthquakes and 
climatic variations with tile view of illustrating further 
the dependence of the terrestrial upon the solar phenomena 

In a previous paper communicated to the some society in 
June 1902 he arrived at the conclusion that tha maxima 
of volcanic and seismic activity coincided m point of time 
with the sun spot minima but the discussion of the later 
data has led him to a confirmation of the viewa expressed 
by Sir Norman Lockyer vir that the maximum activity 
of the terrestrial takes place at both the minima and the 
maxima of the solar phenomena His observations show 
however that the act on at sun spot maxima is less marked 
than and of a different character to that which takes place 
at the mimma 

The differential action of lunar attraction is also dis 
cussed and although the author conclude* that this cause 
is only one of secondary importance he shows that volcanic 
outbursts and earthquakes seem to occur most frequently 
at those times when the moon is in pongee 

In discussing the connection existing lietween solar and 
meteorological variations Mr Jensen refers to ths work 
performed In this direction by Sir Norman and Dr Lockyer 
and in general agrees with their results although he In 
clme* to the belief that the epochs of sun spot maxima are 
generally the epochs of excessive rainfall Further he 
strongly Insists upon the necessity of attaching more im 
portence to geographical position when considering the 
prevailing meteorological conditions of any place TProc 
Roy Soc New South Wales vol xxxvm) 

Sun spot Spectra - In No 4 vol u of ths Astro 
physical Journal Father Cortie brings together the result* 
of all the sun spot spectra observations mode at the Stony 
hurst College Observatory during the period 1883-1901 

Using a Browning automatic spectroscope containing 
twelve 6o° prisms the widened lines In the region B-D of 
the solar spectrum were picked out and the intensity of 
their relative widening recorded on an arbitrary numerical 
•cole The present catalogue results from 5486 individual 
observation* of 349 lines and the results generally confirm 
the observation* mode at South Kensington at recorded by 
Sir Norman Lockyer in a paper (‘ On the Relation between 
the Spectra of Sun sppts and Stare') recently communicated 
to the Royal Society vis that vanadium and titanium an 
the elements chiefly affected In sun spot spectra 
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Father Cortle Mates that the widening of some oxygen 
line* in eun spot spectra particularly in the a band seems 
to be a real phenomenon 

Ecxjps* Obsxrvations —Vol in of the Annaltn of the 
Royal University Observatory of Strassburg edited by Dr 
E Becker the director contains the results of the helm 
meter observations of the total solar eclipse of May 38 
1900 and of the lunar eclipses which took place on 
January 18 1888 May 11 1903 (partial eclipse) and April 
11 1903 respectively 

In the fint part Prof Kobold gives the results of a 
number of observations made in order to determine the 
reduction element* of the heliometer and then appl es them 
to the observational results obtained during the solar 
eclipse of 1900 Finally he gives the corrections to the 
previously determined positions In part u the same 
observer discusses the observations of the 1888 and 189a 
eclipses of the moon and gives the values obtained for the 
radius of (he earth * shadow &c finally comparing them 
with the calculated values 

In the third part Herr C W Wirt* discusses the observ 
ations of the lunar eclipse of April 11 1903 including the 
corrections to the moon s place the figure and s ze of the 
earth s shadow and the variations of the diameter of the 
crater Linnd dur ng the edipse The curve on which are 
plotted the values of the last named quant ty shows a con 
siderable increase In the diameter during the approach of 
the earth s shadow to the crater the maximum value 
evidently occurring during the actual eclipse of Linnd 

Thr Ai pcabanck op Spark Linbs in Arc Spectra —An 
interesting discussion of the conditions which lead to the 
appearance of spark lines in arc spectra is published 
in No 4 vol xx of the Aetrophytical Journal by Dr 
Henry Crew of the North western University Ill Dr 
Crew made a number of experiments in which the Mg 
line at A 4481 appeared in the arc spectrum and examined 
the arc simultaneously with a Rowland grating spectra 
graph and a Duddell high frequency oscillograph 

The various conditions under which the arc was produced 
were as follow —(1 and 2) current with negligible and 
with large amount of indurtance respectively (3) arc 
broken by air blast (4) arc in atmosphere of mal gas 

The reproductions of the oscillograph curves shiw the 
current conditions during each experiment and from a dis 
russton of the results Dr Crew arrives at the following 
conclusions —(l) A rapidly changing high F M F is a 
probable condtho tme qua non for the appearance of spark 
lines in arc spectra (a) The effei t of hydrogen and other 
atmospheres in introducing spark lines 1* explained by the 
fact that these atmospheres produce a more rapid bresk 
and this in turn introduces an extra E M F which in 
some way os yet unknown is responsible for the radiation 
of the spark line A possible explanation of the stellar 
conditions which produce spark lines in the spectra of stars 
is also discussed 


Th* Royal Astronomical Socixty or Canada —Founded 
as the Astronomical and Physical Society of Toronto the 
name of this society was changed in 1900 to that of the 
Toronto Astronomical Society In 1903 it was decided to 
change its name to the Astronomical Society of Canada 
and in response to a petition the privilege of prefixing the 
word Royal to its name was granted so that the full 
title of the society is now the above heading We hope 
that this now national society will be a stimulus to the 
promotion and diffusion of astronomical science and that 
its influence will be greatly extended We have before us 
the volume containing the selectpd papers and proceedings 
for the years 1903 and 1903 edited by A Harvey the 
varied topics there dealt with bid fair for the future of the 
society Among some of the papers may be mentioned the 
address of (he president R F Stupait director of the 
Magnetic and Meteorological Observatory of Toronto in 
which is an account of the history and work of the mstitu 
•ion WHS Monck gives a catalogue of aerolites 
arranged in order of the months In which they fell There 
is a brief account of the present astronomical equipment of 
Canada as a Whole and a discussion on paper* dealing with 
aolar phenomena and terrestrial effects The volume con¬ 
cludes with an account of women's work in astronomy by 
MmsE A Dent 
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THE FIRST TRUE MAPS 
T N the history of cartography in the development of mapa 
and map making there it perhaps nothing quite com¬ 
parable to the first appearance of the portolanl or 
handy chart* at the close of the th rteenth and the 
beginning of the fourteenth century F r the portolanl 
the first true sea charts are also the first true maps of 
any kind—the earl est designs in which any j art of the 
earth surface is laid down from actual observat n of close 
and continuous character 

By the term pt rtolani we intend of ccurse to refer 
to that great series of coast plans of which the earl est 
known examples belong to the first decade of the fourteenth 
century (a d 1300-1310) which are traceable to a very 
few perhaps to two or three (now lost) originals which 
may be extended tc cover at least 500 designs (reaching 
down to the end of the sixteenth century) and were 
primarily intended to serve as practical guides to m-miners 
and merchants in the seaports of the Mediterranean and 
Black Sea 

1 hose plans of practical navigators—of men whose livell 
hood largely depended on their knowledge of nature and 
their close observat on of natural features—are a remark 
ible contr 1st in the r almost modern accuracy to the 
results of the older literary or theological geography as we 
have them in the Hereford or Fbstorf maps (both of the 
veiy same per od as the oldest existing portolans cad 
1300) 1 hey have never yet received adequate attention 

from English geographer* (as fron Nordenskjold the 
Swede ITscher the German or Uziellt the Italian) and 
the problem of their sudden appeal ance in such comparative 
perfection is surely deserving of more study and capable 
f fuller explanat n than it has yet received Certain 
assumptions nay perhips be m ide without danger The 
portolnno type was not the invent on of one man of one 
year of one decade It did not spring from any school or 
any example of mrdidcval student map It was the final 
result of c entur rs experience—the outcome of the notes 
plans and oral trad t on of generations of pilots and 
captains Skipper-charts of certain important and much 
frequented sections of the coast trade routes were probably 
combined by slov degrees into a coast chart of the 
Mediterranean basin as a whole It may be that the 
sketches of small portions of shore line which we have in 
fifteenth century manuscripts of Leonardo Dati s poem 
La Sfera are really copies but si ghtly modified of 
such old skipper charts—reaching back perhaps to the 
eleventh century a id forming the very earliest indications 
of that new scientific geography in which the compass 
played so groat a part If th s surmise is correct the open 
ing of the medutval Renaissance in the generations immedi 
ately preceding the Crusades was accompanied by the 
oldest embryonic forms of modern cartography 

Once more it may be that the sea-chart which is 
ment oned in conne t on with the Seventh Crusade (of 
a d 1370) and which St Louis apparently employed to aid 
his attack on Tunis was a portolan or a sectional chart 
of the North African coast of portolan tvpe It may be 
that the charla noticed in Raymond I ulli s Arbor 
Srient as (about a d 1300) as necessary for sailors—along 
with the compass needle and star of the sea —was a 
work of the same kind It may be that Andrea Bianco s 
planisphere of 1436 is a rc edition of a handy map ol 
the thirteenth century But the oldest certain examples of 
the type we are concerned with which have been discovered 
up to the present are the Carte puane and the first design 
of Giovanni de Cangnano both belonging to the opening 
years of the fourteenth century while the oldest dated 
portolan is the first of Pietro \esconte (or Visconti) 
executed in 1311 

And when with these and the next few examples we 
get at last our full coast-chart of the Mediterranean basin 
what Is its character’ 

It is a map without graduation embracing only the coast 
lines and the towns and natural features in the immediate 
neighbourhood of the coast But though it is restricted it 
has extraordinanr merits In its own field Its delineation 
of the shores of the Mart Internum from the Straits of 
Gibraltar to the extreme east of the Black Sea is markedly 
superior to anything of earlier date—even to the Madaba 
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mosaic of the sixth century or to Matthew ParU a thirteenth 
century “ England." The chief error* which Ptolemy had 
imparted to the ihape of the Mediterranean are corrected. 
The main feature* of the great inland *ea are presented 
with a correctnesa and a minute detail which, at the most 
casual glance. Immediately distinguish portnlan work 
from anv preceding variety of cartography. No attempt is 
made to fill up the interior of the lands—continental or 
Insular-of which the coasts are portrayed, such attempt* 
are made later, it is true, but they ure obvious and confessed 
additions to the primitive, normal, or typical portolan. 
But. along the shores in question, all points Important for 
navigation are drawn with great tare; small islands, bays, 
cliff*, and headlands—of no gieal general Importance, but 
vital to the roaster—are often depicted in disproportionate 
sire, all the port* especially suilable for calling, watering, 
and revictualling are indicated with the especial honour of 
red colouring, even shallows are frequently marked, denoted 
by a sign still used at the present day; the very lurge number 
of shore-names testifies to the minute knowledge under¬ 
lying the work. Thus along the north coast of the 
Mediterranean we have (by a n 1330) about 620 names; 
on the toasts of the Black Sea and Sea of Marmora about 
atm, on the roasts of Asia Minor and Syria about ibo; on 
the north roast of Africa about 240; in all some 1280, 
without counting island names—which are very numerous— 
or the names which fringe the western coast of Europe to 
the mouth of the Elbe, and the western toast of Africa to 
(ape Nun, or Non, at the estreme south-west of Morocco, 
in respect to these shores- let us sav from Hamburg almost 
to the Wady Draa, and from Gibraltar to Azov, l’otl, 
Batum, Alexandrettu, Jaffa, and the Nile—the portolan! 
soon become fixed in the pattern they permanentlv retained, 
a pattern which gradually triumphs over every olher—even 
the revived Ptolemaic, to which acholars clung so 
desperately and so unhappily We may therefore regard 
the great mass of these works ns mere copies of a 
few normal or typical designs which were completed (at 
least in ull their essential pails) before the outbreak of 
the Hundred Years’ War, and a good twenty years before 
the battle of Crecv How closely the original tvjie was 
followed may lie guessed from the fact thnr the portolan 
colours- used according to ceitnin definite rules—are un¬ 
altered for long periods of years, and through scores of 
examples Thus red or reddish-brown is ulways kept for 
the Red Sea, and long after the lurkish conquest of Rhodes 
that island regularly appeals in white with a black cross 
Instead of lines of latitude and longitude (or substitutes 
for such lines, as we find in the “ Palestine” of Marino 
Sanuto, r a i>. 1310), a net of toxodromes Is employed on 
(or has, at anv rate, been ndded to) the portolam even of 
the earliest time, 'lhese loxodromes are straight lines in 
the direction of the various winds, proceeding from a number 
of crossing-point* regularly distributed over the map. But 
in this Inxcalrome net-work, in sharp contrast to all other 
features of the portolan mup-type, there Is almost infinite 
variation, one seldom come* across two design* of exactly 
similar rhnracter in thl* respect 

A distance-scale, with the same unit of length, occurs on 
all the portolanl; this unit (whic h hns been called the portolan 
mile) is estimated with much care bv Nordenskjold at ^830 
metres; while of all known medlawal measures, that which 
corresponded most nearly with the “ portolan mile ” seem* 
to have been the Catalan legua. A Catalan league 
therefore, It i* suggested, may have furnished the basis of 
the portolan measure, and the portolan tvpe of map may 
have originated (in part at least) among Catalan mariners. 

Baron Nordenskjdld, Indeed, doe* not hesitate to ascribe 
to the portolanl an entirely Catalan parentage. But, 
admitting that one germ of the first true map* may have 
existed at Barcelona or some other centre of Catalonian 
trade and seamanship, I cannot but think that another 
germ still more active and Important wa* to be found In 
Italy, and above all in the north-west—in Genoa and Pisa. 
For, remembering the indication* in Dati’s “Sfera," we 
may agree writh Theobald Fischer that map sketches of 
portolan type, and with the practical object of helping 
navigation, were almost certainly drawn in Italy, and by 
Italians, before 13m. Remembering, also, that of the 


existing portolan! all the earliest examples are unquestion¬ 
ably Italian—and that, of aome too known, 413 were 
tx .ft u ted by the countrymen of Carlg^iano and Vwcontn— 1 
we shall not be ready to deprive Italy of the first place In 
the creation of the oldest scientific map*. Even ■* that 
creation was, as seems probable, an “ Homeric ’ feat—the 
piecing together (with additions and improvements) of a 
great number of small sectional coast-surveys—yet thl* 
earlier stage, only recorded in Italian manuscripts, aeem* 
no less due to the seamen of the peninsula. 

Cun we throw any other light upon the origin of the 
portolanl ? 

In 18K1 Fiorint suggested that West-European mariners, 
such as those of Italy, learnt from the Byzantines the art 
of making and using maps founded on careful draughts¬ 
manship and close study of distance (t.* _ portolanl of a 
kind) a* early as the eleventh century. This idea ho* been 
accepted by Theobald Fischer, and has been treated with 
great respect by other scholars. Yet it is surrounded by 
difficulties. For no Greek portolan has yet been found, nor 
1* Greek influence anywhere to be detected In the language, 
legend-allusions, tontnurs, or other details of the early 
portolanl. Fragments of Latin, fragment* of Italian and 
Catalan dialects, fragments of a lingua franca composed 
of various Roinante tongues—these are the media through 
which the eatly portolan draughtsmen convey information. 
But of Greek they make no use, and of Byzantine geo¬ 
graphy, history, harbours, or coast routes they show no 
special knowledge. We may give weight to the fact that 
the Byzantine navy wis one of the chief Christian weapon* 
in the ninth, tenth, and early eleventh centuries; that 
Constantinople was (hen the greatest trade centre in 
Christendom, and thnt the seamen of the Greek island* 
were very prominent in Mediterranean navigation in the 
age uf the By/antine revival (e 860-1060 A n.) But all 
thl* is far from proving a Byzantine right to the “ inven¬ 
tion ” of the portolan roast-chart, 1 even In the primitive 
form of sectional pilol-mups of limited areas. 

It only remuins to say that all genuine progress in geo¬ 
graphical delineation followed the lines of the portolanl; 
that the accurate methods employed by them for coast-work 
were giadunlly applied to the interior of countries, that In 
spite of the contempt shown for them by most of the learned 
in the so-cnlled Renaissance period, they were at last known 
by their fruits and vindicated by the success of their type. 

Aniient classical m pre-Christian maps were not without 
certain meuts, though we can only judge of them by the 
two remaining examples, the l’rutinger table, originally a 
road-map of Augustus’s Empire, and the designs Illustrating 
the “ Geography ” of t laudius I’tolemy of Alexandria—both 
surviving only in manuscripts of the central mediaeval 
period. After the modern nge of oceanic discovery had 
passed through its earliest and most difficult stages, the 
Renaissance editions of Ptolemy (from 1474) played a very 
important part in delaying geographical progress and re¬ 
tarding the history of civilisation. But in the time of the 
early portolanl (say from 1300 to 1400) neither the work of 
the Alexandrian astronomer nor the road-maps of the Roman 
Empire were adequately known in western Europe. The 
sixteenth and seventeenth centuries were not so innocent. 

Design* of the portolan type do not seem to have existed 
even in the best ages of classical geography and exploring 
activity; the old penph were sailing directions, not drawn, 
but written , and (he only Arabic scheme of the sort which 
has yet been found is certainly copied from a Christian 
—and Italian—original. 

It is in the portolam, and especially in such a work a* the 
Laurentian design of 1351, with its revelation* of the Azore* 
and the Madeira group, and it* still more startling sugges¬ 
tion of the true shape of Africa, that we may find, peraap*, 
the chief geographical teacher* of Henry the Navigator and 
his Portuguese. Never better than in these long-neglected 
charts does the history of civilisation illustrate man’s 
change from empirical to aclentlfic, from traditional book- 
learning to the investigation of nature. The portolanl long 
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suffered, »n general appreciation from the fart that—in 
their eeeentia! feature*—they never attempted to gratify 
popular taate that they did not with rare exception* lllus 
trate * the work* of faihionable writer* whether classical 
philosophers or mediaeval prelates that they had no ion 
nection with the legends and dreams of chivalry and 
romance that they were not the work of schools or < ourts 
and that they owed nothing to Ptolemy or Strabo But we 
know their worth better now 

I hey first record for us the new discoveries among the 
Atlantic islands and along the African mainland they guide 
and accompany the faltering steps of our rate in the out 
ward oceanic movement of European life in thttn true 
cartography the map making of the civilised world begins 
C Raymond Biazlxy 


GEOLOGICAL NOTES 

Cl ANSI ICS of mineral production in India in the ten 
year* 1894 to 1903 have bctn issued by the Ciovernment 
of India (Department of Revenue and Agriculture 1904) In 
the report for 1903 s-itisfaitorv progress in the mining 
industry is recorded 1 here has been a ri narkable develop 
ment in the production of petroleum and manganese ore 
and a conttnuction of the progress previously recorded for 
toal and gold 

From the Geological Survey of India we have received 
part 11 of the newly re issued Records Mr T 11 Holt end 
director contilbutes a short appreci itive memoir of the late 
General G A Me Mahon and imong other artu les th* re is 
a well illustrated report by Mr J Malcolm M ul iren on 
the auriferous occurrences of Chota Nagpur in Bengal 
Th* conclusion is that there is little scope for the legitimate 
investment of capital in the recovery of gold whethir from 
the quartz veins or from the superficial deposits but that 
the greater portion of the gold must be left to the native 
washer fcrming for him a reserve that though it will 
never raise him to affluence will alwiys lift him bejend 
the grasp of famine' Two minerals thenardite and 
cancrimte are recorded for the first time from India We 
have also received a report on the geology of Spin by Mr 
H H Hayden (Aftm Geol Surv India v<l xxxvi parti) 
Hitherto no systematic survey hod been made of the region 
and the results of this work which was tarried out by 
Mr Hayden with the assistance of the late I)r von krafft 
are depi ted on a map to the scale of one inch to four miles 
and further illustrated by some striking pictorial vi ws and 
se t ons Ihe fornwttons rt presented are Cambmn 
Siluriin Carboniferous and Perttmn Irins Jurassic and 
Cretaceous with also intrusive r cks The oldest sedi 
mentary rocks belong to the Middle Haimanta division of 
Mr Criesbarh they are unfossilifcrous and are overlain 
presumably by the Upper Ifaimantas in which I ingulella 
and Olenus have been found I ower and Upper Silurian 
rocks ore recognised and from these and the 1 iter form 
ations many fossils are recorded 

The ammonite fauna of the Spiti shales forms the sub 
ject of a monograph by Dr Victi r Uhhg (Mem Geol 
Survey India ser xv vol iv) Only the first portion of 
this work has at present been issued and in t the author 
deals with the genera and species of Ammonoidea With 
regard to the classification tne author remarks th it is no 
universally satisfactory agreement has vet been reached he 
gives the descriptions of the various forms in und issified 
sequence while indicating their approximate position In 
the course of his work he has studied 1* far as possible all 
the old as well os new material and he has found it 
necessary to re figure and describe meny of the species 
previously published 

In mineralogical notes contributed by Mr A K 
Coomaraswamy (Sfolia Zcylantca August) reference is 
made to the occurrence tn Ceylon of thorium bearing 
minerals of corundum-sillimanlte rocks kyanite serendi 
bite Ac The same author, in dealing with the geology 

> Some of tbs atlases founded on portokai such u th* Carte Caialaae of 
ins nelly illustrate th* trwak of the thirteenth sod fourteenth ceaturt** 
* f Merco Polo s Bat this bstnedy lathe way ofozpttoadoa of a areet 
•ocrapMctext 
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of Ceylon (Geol Mag, August) proposes the name 
Balangoda group for a series of granitic and pegmatitic 
rocks intrusive m the Charnockite series The group in 
eludes granites with nrcon allanite magnetite Ac 

The summary of progress of the l logical Survey for 
the year 1903 contains the usual particul m, of the field work 
which h»s been earned on in Cornwall Derbyshire and 
Nottinghamshire C irmarthenshire and I brokeshire in 
v irious parts of Ross shire and the western h ghlands in 
the Edinburgh co il held and in the neighbourh j d of Cork 
in Ireland bpecnl attention is directed to tie discovery 
in Ross shire of a rock essentially composed of magnetite 
and c issitente the occurrence of tin-ore being new but 
it is stated that at present there is no reason to brliev that 
the tin bearing ro k ocurs in iny large masses In in 
appendix Dr J S 1 lett contributes hist notes on the petro 
gnphy cf western Cornwall dealing with some tf the 
g irnctiferous greenstones the grantis and greisen veins 
and the phenomena of contact alii ration Mr II B Wood 
wud writes on the Get logical Survey in reference to \gri- 
culture with repcrl n the soils ind subsoils of the Rcth 
amsted estati ind Ml 11 \ Mien continues the tmpoitant 
ritaligu*. f types and figured specimens of fossils in the 
Museum of Pra ti al Ge I< gy w th c rucrd of Oolitic 
Gtsteropoda and S iphop da 

Ihe general repert and statistics on mines and qu tmes 
for 1903 pirt in (output) has been issued bv the Home 
Otli e Ihe total value of the minerals taised during the 
v< ir slowed 1 decreise of 5I m II on pounds is nip red 
with I )oz—a decrease arising from the fall in price of coal 
Die totil output of coil was the highest hitherto re ordid 
The outputs cf ns of iron copper and lead shi w increase 
white thox* >f mang inese tin ind uranium ores show 
dec re ise 

In the Prtceidtng* of the Bristol Natunlists Society 
(n s vol x part 1 11 Prof Lloyd Morgan and Prof S H 
Reynolds give partii ul irs of the held relations of the C irbon 
iferous vole tme ro ks of Somerset There is also an 
interesting article by Mr W H Wtckes on the Rhetic 
bine teds the auth r pointing out that there is no regular 
ami pers stent bed lut thin lasers of varying extent occur 
on different hcri/ens dut to the former presence and de 
struction of sho ils of arnivorous fishes and saurians while 
the occurrence f sm ill ] l bit h in the bone 1 eds is attnbuted 
to the fact that Urge sei fish often hive stones in their 
stomcchs Mr H B Woodward contr butes 1 mimoron 
the late Robert 1 lh« ridge dealing more espec lolly with his 
w rk in the Bnst >1 ire 1 

In the Proceeding* of the l itteswold Naturalists 1 leld 
Club (v 1 xv pari 1 ) Messrs J W Gray and G W S 
Brewer direct attention t th< evidence of a Celti sittlt 
ment on Clccve Hill pri r to the Roman occupation of 
that part of the country ami ng the domestic immals 
w n the horse \ shrep pig dog and fowl Mr I 

Richardson contributes an at tide on the Rh-etic beds of 
Worcestershire 

A study of stnds ud oed ments has been commenced by 
Mr 1 Mellard Readi ind Mr I hilip Hollnnd (Proc I iver 
pool Geol Soc 1914) bo far as their investigations hive 
proc eided they are led to believe that purely me haniral 
micro sediments m y unstitute a much larger proportion of 
the rocks than has been h therto suspected Moreover their 
experiments show the | < rsistent retention of drtrital car 
bonate of limp tn extre i*ly finr subsidence matter and 
suggest that deep sea 1 stones may sometmis bi firmed 
as detritil urumulation* 

The twenty eighth ainual report of tho Department of 
Geology and Naturil Resouries Inluna under the d rn 
tion of Mr W S Bl it hley St «le geologist is iccompumed 
b> in 1 rti ellent geolog 1 map of the Stile on the st ile of 
an inch to four miles w th explan itory descriptions by Dr 
T C Hopkins and Di \ F Foerste Ihe formations re 
presented are Ordovumn Silurian Devonian lower 
Carboniferous and (oil measures The petroleum pro 
duping areas are specially marked that industry hiving 
become one of the great* st tn the State Special reports are 
contributed on this and on the lime industry and there is 
also an article on th. stratigraphy and palaxmt* logy of the 
Niagara formation by Mr 1 M Kindle with twenty five 
plates of fossils 
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A comprehensive memoir on the geology and ore-<lepo«it» 
of the Bisbee Quadrangle Arirona by Mr F I Ransome 
appears as one of the professional papers of the United 
States Geological Survey (1904) lhls d strict became 
famous for its production of copper-ore in 1880 and was 
connected with the rulwav system as r cently as 190a 
Hence Mr Ransome his found himself obliged to invent 
names—and pleasing ones of Spanish origin—for severe! 
topographic features His plates show how the geological 
structure of the country can be read on many of the hill 
sides with the clearness of a diagram in several respects 
they remind one of the bire diy landscapes in the Mesozoic 
areas of the Basses Alpes I he fossihferous beds include 
Middle C imbrian Devonian (apparently conformable on 
these) Lower and Upper Carlonifcrous (both marine) and 
Cretaceous resting unconformably on the preceding beds 
The enmities of the strata are with those of lexas The 
paper concludes with a disc ussion of the origin of the copper 
ores in which stress is laid on their concentration from 
tupriferous iron pyrites deposited in metamorphosed lime 
stone 

In the Proctrdmgt of the Royal Society of Victoria (vol 
xvu n « part T) Messrs h Chapman and G B 
Pritchard commence an article on the fossil fish remains 
from the lertiaries of Australia lhey dial with the de 
scnption rmgemtime and distribution of the sharks and 
they observe that Asteraranthus hitherto known only from 
Secondary strata extended beyond question into the tertiary 
seas round southern Australia In other articles the 
Silurian tistracoda and Phyltocanda end the Iertiary 
I’oh/oa and Mollusca of Victoria receive attention Prof 
J W Gregory contributes a paper on the antiquity of man 
in \ irtoria and concludes (contrary to his previously ex 
pressed opinion) that howevei ancient the Australian 
aborigines may be there is no evidence of the long occupa 
tion of Victoria by man 

We hive received the annual report of the Geological 
Survey of C anada for the tear 1900 issued in 1903 it is 
aiiompnnud by geologic il maps dated 1904 of parts of 
British C olumbn (Atlin G( Id fields) I abrador Saskat 
chewan and Quebec 

A revision of the Pnlxozoic Palicechinoidea with a 
synopss of all known species has been contributed by 
Miry J Klein ( Irani Ai id Science St Louis vcl xiv 
No 1) She remarks that the prevailing characters which 
may be taken as a basis for classification are —(1) number 
of columns in the ambulacra (a) position and number of 
the ambulairal pores (3) ornamentation of tho plates 
(4) imbrication of the plates (4) apical system (6) general 
shape of the bodv and (7) gi ^logical position 
An interesting article on the occurrence and distribution 
«f copper m the United States by Mr W H Weed appears 
in the Mining Magitine (New \ork September) Nearly 
700 million pounds <f metallic copper were produced in the 
States during 1903 and in the previous year nearly 300 
million p inds were (btamed from an area a mile long 
and h ilf a 11 ile wide it lluttc in Muntan 1 where the 
Anironda Mine (reduces intro copper than any othir mine 
in the world 1 hi ores occur in well defined veins in quartz 
monzonite asso ited with white granite or aplite which 
foims dykes and sndl misses Dykes of quartz potphyry 
also o cur and seem t hive some genetic association with 
the ore bodies Several i lies are 3200 feel deep 

I hi Geological Survey of Queensland has commenced the 
issue of 1 ecord 1 In No 1 Mr B Dunstan the acting 
Government geologist contributes notes on the occurrence 
of gold nuggets near Mount Morgan on phosphate bearing 
rocks asbestos oriental rubies Sc Mr R Ltheridge re 
cords the occunence if Halysites in the Chillagoe lime 
st >nes We have received also Pubheati nz Nos 191 and 
iqz on the tin copper and silver mining in the Stanthorpe 
district by l lonel C Ball and on the Herberton tin field by 
Mr W h Cameron 

Some Upper Devonian fish remain* obt lined by Dr 
Whitman Cross from Colorado are described by Mr C R 
I astman ( Amir Journ Sci October) The remains belong 
to the genera Bothriolepis and Holoptychius In the same 
journal a number of fossil turtles belonging to the Marsh 
collection in Vale University Museum are described and 
figured by Mr O P Hay Many of the specimens are 
from the Laramie deposits of Wyoming. 
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SCIENTIFIC RESFARCH IN THE 
PHIIIPP1NE ISLANDS 

'T'HF occupation of the Philippine Islands by the United 
A States has been quickly followed by the establishment 
of laboratories and already a large amount of scientific 
work has been done and several valuable reports have been, 
issued 

the report 1 under review deals with the year ending* 
September 1903 I he permanent buildtnge of the Govern¬ 
ment laboratory at Manila were completed last April and 
comprise a serum laboratory for the preparation of thera¬ 
peutic sera and vaccine lymph with attached paddoclca and 
animal houses a chemical laboratory a biological depart 
ment for the prosecution of pathological entomological, and 
bot imral research a marine biological station a bureau of 
weights and measures and a library 
About one third of the volume is occupied with a report 
on trypanosomiasis by Dr Musgiave and Mr Clegg with, 
special reference to the existence of surra among the horses, 
■n the Philippines At the same time a very complete re¬ 
view of our present knowledge of trypanosomiasis is given 
the various species are described end the symptomatology 
and prophylaxis are discussed 1 hr report which is a veiy 
v iluable one is cop ously illustrated with excellent photo¬ 
graphs temperature charts Ac Several other papers of 
p ithological interest are included in the volume also an 
iccount of rinderpest inoculation 
Another vatu ible report is on the gutta percha industry 
and the various gutta percha producing trees and is illus 
trited with a number of photographs of specirs of Pala- 
quium and Paycn 1 methods of collection of the gutta 
per ha maps c f geographical distribution Ac 

The final third of the volume rent tins the report of Mr 
Charles Banks the Government entomologist and gives an 
mount of the insect pests attacking the cacao This like 
the rest of the papers is copiously illustrated with excellent 
photographs 

1 he volume reflects the greitest credit on the still of the 
laboratory but the complete omission of a table of contents- 
and tit index should be remedied in future issues 

R T IIewiftt 


UNIVERSITY AND FDUCATIONAL 
INTELLIGENCE 

Biruischau —A chair of music has been established by 
in endowment of 1 > ooof given for that puipose by Mr 
Kuhud Pivton of Birmingham The chair has been 
accepted by Sir Idward Tlgar but the mtenticn of the 
university u thorit es is by no means to interfere in 
in} w ly with hs work as composer and he will be left 
free to develop the chair gradually and on surh lines as he 
in consultation with other members of the Senate may 
think ht 

Dr Arthur Rob nson of King s College 1 ondon has 
bee n elected to the c 1 ur of anatomv vacated by the appoint¬ 
ment of Dr Wind! to the presidency of Queen s College. 
Cork The new pr fessor will assume office in January 
A new chair of electric il engineering has been estab 
fished as 1 supplement to the lectureship in the same sub¬ 
ject held by Dr 1) K Moms The first exxup int of the' 
e hair will be Mr Gisbert Kapp now lecturer at Charlotten 
burg He is not expected however to return to this- 
1 untrv until the autumn of next year and his appoint 
nent will not tike effect until Ortober 19115 Meanwhile 
and subsequently Dr Morns and his staff will continuep 
their work as before The new and large buildings for the 
department will be ready by that time A comjietent 
assistant will have to be elected to assist Prof Kapp in tho 
drawing office for dynamo and central station design 
Prof Burstall will continue to occupy his chair the title 
of which will be changed to ‘ Mechanical Engineering >r 
and he will have control over a great engineering block 
and the power station 

It is not improbable that a special chair of civil engineer¬ 
ing In the narrower tense will be established 
1 Report of the S ipenniendint of Government Laboratonee 
| Fcilippioe Island* foe the Vest ended beptenber 1 >903 
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Edwburoh —Sir Donald Currie ha* *ub*cnbed the turn 
o( 95 000! toward the fund which is being raised by the 
university to enable a site to be purchased on which 
laboratories and other educational buildings could be erected 
and for making further financial provision for an extension 
of the teaching staff and for the promotion of research in 
She university To the principal Sir 'William Turner Sir 
Donald Cume stated that he wished the revenue from this 
money to be applied by the university court to the remuner 
ation of a staff of lecturers such as the authorities of the 
university might find it advmble from time to time to 
appoint An option was also given to the university court 
to apply 5000! of the amount towards the purchase of a site 
Tor the new laboratories should it be necessary to use a 
portion of his gift for that purpose In addition to this 
gift subscriptions amounting to is ooo l have been promised 
by other friend* of the university 

Accordino to a report mentioned In Science it is pro 
posed to move the Western University of Pennsylvania 
from the suburbs of Allegheny to Pittsburg proper near 
the new Carnegie Technical School About fifty acres of 
ground sufficient for twenty large university buildings 
are being sec ured at a cost of about 400 000/ and the work 
of construction will be begun before long Fifty citizens 
of Pittsburg have agreed to give each from Rooof to 20 oooi 
Tor the school 1 rom the same source wi learn that the 
general assembly of the State of Vermont has appropriated 
19 ooof for the use of the agricultural department of the 
university The money is to be expended in the erection 
and equipment of a building to be known as Morrill Agn 
cultural Hall in memory of the father of the agricultural 
colleges of the country the late Senator Justin S Morrill 

It mav be remembered that the authorities of University 
College Sheffield were informed by the committee of the 
Privy Council that subject to a subst intial realisation of 
the hopes entertuned in connection with the movement 
Tor the establishment of a Sheffield University their Lord 
■ship* would be prepared in due course to recommend to 
His Majesty the grant of a charter We learn from the 
calendar of the University College for 1904 4 that of the 
sum of 170 ooof which efforts are being made to raise 
44 134I has been jiromised s me 1903 In addition 52 pofU 
was promised in 190a to the new buildings fund so that 
some 107 042! has been raised for higher edui ation in 
"Sheffield within a short period It is to be hoped that little 
difficulty will he experienced in securing the amount which 
must be provided still before the University of Sheffield can 
be incorporated 

Two technical State xrholji ships have been just placed 
at the disposal of the local government of the Punjab says 
the Pioneer Mail fhrse scholarships will enable n ltivcs 
of India to pursue a course of study in Great Britain or 
other western countries with the object of qualifying 
them to assist in promoting the improvement of existing 
native industries and the development of new industries 
wherevt r this may be possible In the case of the Punjab 
the industries allowed to be taken up are tanning metal¬ 
work and pottery and the local government has decided 
to confine its efforts to the first two at any rate for the 
present The value of each scholarship has been fixed at 
150I a year and it will be tenable for two years but it 
will be open to the Government of India to increase the 
value of any scholarship and to extend the period during 
which it will be tenable Commissioners and superin 
tendents of divisions have been asked to make the scheme 
publicly known and to enlist in its behalf the interest of 
the commercial classes 

The annual prize distribution and students’ conversazione 
at the Northampton Institute E C was held last week 
when the prizes and certificates were distributed by Lard 
Reay The principal s report showed that the work of the 
Institute has in several important department* overtaken 
the accommodation and that there is urgent necessity for 
extension A special note was made of the recent recog¬ 
nition of the work of the institute by the Board of Educa¬ 
tion and the necessity for a * British Institute of Technical 
Optic* ” was pointed out I ord Reay in bis address 
■dwelt upon the desirability of reviving so far os modem 
■conditions would allow the old system of apprenticeship 
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and pointed out how the polytechnics and technical insti¬ 
tutes could be made useful in connection therewith The 
vote of thank* to Lord Reay was moved by Mr Alexander 
Siemens After the distribution the v 11 ous laboratories 
and workshops were thrown open and a series of 
lecturettea exhibits, and demonstrations w is given The 
most interesting demonstration was perhaps that of a new 
submersible boat in the swimming bath Thise boats in 
vented by Mr Middleton of Brighton are propelled 
directed controlled and geverned by fins actuated bv prime 
movers in such a fashion that they can move any way in 
trt-dimrnsiona! space in the fluid in which they are 
immersed By altering the inclination of the plane of the 
tins these can be made to propel the boat forwards or back 
waids to sink it belrw tho surface to raise it again and 
in fact to direct it along an> course whether inclined to 
the horizontal or otherwise 

T hr proceedings of the Institute of Chemistry of Great 
Britain and Ireland for 1904 which have now been pub 
lished show that the council of the institute has had under 
consideration the recommendations of the Consultative Com 
miltee to the Board of Education for a scheme of examin 
ations for school certificates It will be remembered that 
It is proposed that these school certificates should take the 
place of the many professional preliminary examinations 
now held that 1 cential board should be constituted for 
1 ngland consisting of representatives of the Board of 
Ldu ation and of the different examining bodies to control 
the standard of the examin it 10ns for school certificates 
and that the proposed examinations should be under the 
control of independent external examiners although con 
ducted by internal and external examiners jointly The 
couni il of the Institut of Chemistry has informed the 
Board of Fducation (a) that the council considers It desirable 
to substitute some such system as is proposed in lieu of the 
various professional preliminary examinations now held 
(b) that if surh a system be established tho council will 
be prepared to accept the proponed senior certificate examin 
ation passed in the subjects required by the regulations of 
the institute and (c) that the council will be pleased to be 
represented on the propised central board A scheme for 
school certificates submitted by the University of Burning 
ham has also met with the approval of the council of the 
institute and it has also b rn decided to accept the matneu 
lation examination held jointly by the Victoria University 
the University of I iverpool and the University of Leeds as 
an approved preliminary examination provided the certifi 
cate include the subjc Is required by the regulations of the 
nstitutc 

A deputation from the Association of Chambers of Com 
merce of the L nited kingdc m wa ted upon Lord I ondon 
derry President cf the Board of Fducation on Monday to 
urge that increased Government aid should be given to 
higher technical and higher commercial education The 
views of the deputation were expressed in the following re 
olution which was passed at the meeting of the association 
< n September 28 and was now laid before lord London 
derry — That in order to retain our industrial position 
and to introduce into this country such further industries 
us mav be profitably develc ped this association is of opinion 
that it is absolutely necessary to establish or acquire public 
■ econdary schools of the highest standard where effluent 
means of surh education do not exist with fees low enough 
to make them accessible to all grades and to provide 
sufficient inducements by bursaries exhibitions scholar 
•hips or otherwise to mike the efficient boys stay long 
enough in these schools in order to thoroughly train and 
adequately prepare a very much larger number than is at 
present available for taking full advantage of the provisions 
made for higher technical and higher commercial education 
the facilities for which >ught also to be largely extended 
and the standard considerably raised In introducing the 
deputation Sir W H Holland M P said the chambera 
of commerce might be fairly taken to represent the organised 
commercial opinion of the country and they were convinced 
that the Board of Fducation would encourage them to take 
a keen interest m secondary and technical education Mr 
Ivan Levinstein aaid the want of secondary education was 
the cause of our present most deplorable position What we 
wanted in the first instance was a far larger number of 
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high-class public secondary schools We must M prepared 
to face a great financial sacrifice, for some years at any 
rate, if we were to put secondary education in this country 
on anything like the level it had reached in America, 
Switzerland, and Germany. After other speakers had put 
forward similar claims for lonsideiution of the subject, Lord 
Londonderry, in reply, said that he felt the weight of the 
arguments put forward, but (he opinions of his colleagues 
of the Board of Education and himself on this vitally im¬ 
portant matter were expressed in such detail and so de¬ 
finitely in the reply forwarded by Mr Mornnt to the chamber 
on September zb (see Nawri, October 13, p sq<) thnt on 
the present occasion he proposed to devote attention rather 
to the question of commercial education than to that of 
technical education The whole matter was one to which 
the Board were fully alive, and he was very glad to learn 
from the representations which they had made that day 
that there was on the part of the chambers of commerce 
a keen appreciation of the value of that special advanced 
instruction in the several sections of mercantile practice 
which the Board had felt it their duty to encourage in the 
evening schools serving the more important commercial 
communities. 


SOCIETIES AND ACADEMIES. 

London. 

Royal Society, February u —“On Certain 1’rnperties of 
the Alloys of Silver and Cadmium." By Dr. T. K. Rom. 

Attention was directed to these alloys on account of the 
advantages of using them as the macerlat for trial plates 
for testing the fineness of silver coin and plate An ex¬ 
amination of the curves of equilibrium between the liquid 
and solid states of the alloys proved the existence of several 
compounds of silver and cadmium, some of which have 
already been recognised in othrr ways. Horizontal branches 
of the curve mark the solidification of the compounds 
Ag,Cd„ Agl'd, and AgCd., and the solidification of AgjCd, 
corresponds to a cusp on the curve of initial freezing points 

There is a strong tendency for mixtures of the compounds 
to form solid solutions This is strikingly shown in the 
case of alloys containing more than 80 per cent of silver 
At temperatures in the short range of a few degrees between 
the initial and final freezing points of these alloys, two 
bodies exist side by side, liut at a lower temperature they 
coolest r to form a single solid solution provided that 
suflii lent time is allowed for complete mixing by diffusion 
For exumple, in the standard alloy, which contains 75 per 
tent of cadmium, solidification begins at Hbout 041;°, and 
is completed at about 913° If the alloy is maintained at 
some tem|M>rature between these points a network of a silver- 
poor body is gradually formed surrounding cristals of a 
silver-rich body. If the alloy is subjected for some hours 
to a temperature a little below 913®, large crystals with 
regular boundaries are formed occupying the whole area of 
the field. These alloys are remarkably ductile. 

The alloy corresponding to the formula Ag a Cd is fine¬ 
grained and apparently homogeneous If heated for some 
time to a temperature of 750®, somewhat below its point 
of solidification, the cadmium from the surface is volatilised, 
leaving a layer of pure silver On removing this during 
the operation of polishing a black layer is met with, coloured 
by oxide of cadmium, and underneath this the original alloy 
is found to exist The layers are not everywhere of the 
same thickness, so that in the course of polishing alternate 
rings of black and white are produced, resembling the well 
known Japanese decorative metal-work called Mokumt, 
which Is used In jewellery. 

The alloy containing about 50 per cent of silver consists 
of crystals of a silver-rich body, often pinkish In colour, set 
In a white matrix composed of AgCd,. 1 he 40 per cent 
alloy is a hard, brittle substance, the compound Ag,Cd, 
As the percentage of silver decreases, a matrix, consisting 
mainly of AgCa„ makes Its appearance surrounding the 
crystuts of Ag a Cd„ and specimens containing less than 
35 per cent, of silver consist of crystals of AgCd, set in a 
matrix of cadmium 

Sayenll »imilo. iriei to the silver-zinc series of alloys have 
btffcMted. 
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November 34 —“ The Refractive Indices of thfe 

•Elements." By Clive On th bai te en. 

In a letter addressed to NatuRK in October, 190a, atten¬ 
tion was directed to the fact that the refractivitiea of the 
five inert gases of the atmosphere, He, Ne, A, Kr, and X, 
as determined by Ramsay and Travers, were, within narrow 
limits of accuracy, in the proportion of 1, 2, 8, 13 and so7 
or, more simply, of i, J, a, 3, and 5. 

In a second letter it was shown that the refractlvltles of 
the halogens, Cl, Br, and I, stand also In the relation of 
2, 3, and 5 to the same degree of accuracy; but it was 
pointed out that the figures for P, As, and S, as measured 
by M. Le Roux in 1861, did not show any similar relation; 
and it was observed that a re-determination of them would 
be interesting 

With a Jamin’s refractometer, adapted for use with high 
temperatures, results have now been obtained for Hg, r, 
and S, which differ widely from those of M Le Roux. The 
Index of mercury, calculated for a molecule containing two 
atoms, is placed at 1 001857, a number which agrees closely 
with the value given by Ine refractive equivalent of Glad¬ 
stone. The index of P a is found to be 1 001197, and that of 
S, Is 1 001101. 

In all three rases it is estimated that the margin of error 
does not exceed ij per cent. Comparing these values for 
P a and S. with those of N. and O,, it is shown that the 
simple relations found in the rase of the Inert gases and 
the halogens also hold in the rase of nitrogen and phos¬ 
phorus, oxygen and sulphur, and that an atom of phos¬ 
phorus retards light four times as much as an atom of 
nitrogen, an atom of sulphur four times as much as an 
atom of oxygen. 

Efforts have also been made to measure the index of 
fluorine in the gaseous state, but, owing to the experimental 
difficulties, success has not yet been attained 

It appears then, that, out of fourteen elements the Index 
of refraction of which has been measured in the gaseous 
state, twelve conform to the rule that in each chemical 
group the refractivities of the elements are In the ratios of 
small integers. The other two, Hg and H, have no allied 
elements with which they can be compared. 

It IS pointed out lhat N, O, and Ne urc each followed, in 
their respective families, by an element the refractivity of 
whirh is four times as great, and that, consequently, there 
are reasons for believing that the elements composing the 
series N, O, F, and Ne, and P, S, Cl, and A are, In some 
sense, homologous Comparing the refrartivities of the 
latter series we see that the power to retard light appear- 
to be closely connected with the valency, increasing as it 
Increases, in spite of the decrease in atomic weight, as 
shown in the following table — 


Atomic weight 
Refractivity 


V S Cl A 

31 3* 35 5 40 

299x4 *75x4 >92x4 141x4 


The series Ne, O, N, show the same relation, and It Is 
probable that the refractivity of C is even higher than that 
of N. 

The refraitivity of B, estimated from BC1, and BBr„ la 
certainly very groat, but whether it exceeds that of C 
there is not sunn lent evidence to determine. 

December r—“ On the Structure and Affinities of Fossil 
Plants from the Palaeozoic Rocks—V On a New Type of 
Sphenophyllaceous Cone (Sfhenophyllum fertile) from the 
Lower Coal-measures ” Bv Dr D. H. toott, K.R.S 

The class SphenophcHales, of whirh the fossil described 
is a new representative, shows on the one hand clear 
affinities with the Kquisetales, while on the other it 
approaches the Lycopods, some botanists have endeavoured 
to trace a relation to the ferns. The nearest alike among 
recent plants are probably the Psllotacese, which some 
writers have even proposed to include in the Sphenophyllalet. 

The new strobilus appears to find its natural place in the 
type-genus Sphenophyllum, as at present constituted, but 
it possesses peculiar feature* of considerable importance, 
which may probably ultimately justify generic separation. 
The specimen, of which a number of transverse and longi¬ 
tudinal sections have been prepared by Mr. Lomax, ts from 
one of the calcareous nodules of the Lower CoeI-measure» 
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of Lancashire, and was found at Shore Littleborough a 
locality nch In petrified remaini now being opened up by 
the enterprise of the owner, Mr W H Sutcliffe 
The does affinity of the strobilus with Sphenophyllum is 
shown by the anatomy of the axis which has the solid 
tnarch wood characteristic of that genus, and by the fact that 
the whorled sporophylls are divided into dorsal and ventril 
lobes as in all other known fructifications of this class 
But whereas, in all the forms hitherto described the lower 
or dorsal lobes are sterile forming a system of protective 
bracts, while the ventral lobes alone bear the sporangia 
in the new cone dorsal and ventral lobes are alike fertile 
and no sterile bracts are differentiated On this ground 
the name Sphenophyllum fertile is proposed for the new 
species 

Each lobe of the sporophyll divided palmately into several 
segments the sporangiophores each of which consisted of 
a slender pedicel terminating in a large peltate lamina 
on which two pendulous sporangia were borne In the 
bi sporangite character of the sporangiophorts and in other 
details of structure Sphenophyllum fertile approaches the 
Bowmamtes Rbmert of Count holms Laubach while in the 
form and segmentation of the sporophylls there is a con 
siderable resemblance to the Lower Carboniferous genus 
Cheirostrobus 

fhe wall of the sporangium has a rather complex struc 
ture the most interesting feiture in which 11 the well 
defined small celled stonuum marking the line of longi 
tudinal dehiscence 

lhe spores so f ir as observed ore ill of one kind they 
are ellipsoidal in form with longitudm tl crests or ridges 
their dimensions are 90 96/1 in length by <15-70/1 in width 
The most characteristic point in the structure of the new 
cone—the fertility of both dorsal ind ventral lobes of the 
sporophyll—is regarded as more probably due to special 
modification than to the retention of a primitive condition 
On the Presence of Tyrosinases in the Skins of some 
Pigmented Vertebrates —Preliminary Note " By Florence 
M Durham 

An extract can be made from the skins of cert tin pig 
mented animals (rabbits rats guinea pigs and chickens) 
which will act upon tyrosin and produce a pigmented sub 
stance lhis action suggests the presence of a tyrosinase 
in the skins of these animals 
The action of the tyrosinase is destroyed by boiling does 
not take place in the cold is delayed by time requires a 
temperature of about 37 0 C and also the presence of an 
activating substance such as ferrous sulphate to start it 
The coloured substances produced are in accordance with 
the colour of the animals used Black substances are 
obtained when animals with black pigment in their skins 
are used and yellow substance when the skin contains the 
orange pigment lhe coloured substances are soluble in 
alkali* but insoluble in acids 
Anthropological Institute, Noremberza —Mr H Balfour, 
president in the chair —Ur Fd Wsstsrmarak read a 
paper on the magic origin of Moorish designs The designs 
are largely derived from charms against the evil eye A Moor 
protects himself against the evil eye of another person by 
stretching out the five fingers of his right hand saying 
five in your eye ’ The object of this gesture is to throw 
back the evil power 1 hat which has emanated from the 
other person's eye The number five by itself has thus come 
to be regarded as a charm against the evil look This was 
illustrated by a number of lantern slide* showing charms 
and designs grown out of charms Silver amulets contain 
ing a double five grouped in the form of a cross with a 
Piece of blue glass is a common centre are in frequent use 
Magic efficacy is attributed to the cross not only because 
it represents a five but also as ft seems because it is 
regarded as a conductor for baneful energy which is dis 
parsed by it in all the quarters of the wind The double 
five is often represented as an eight petalled rosette or a 
double cross, with or without a well marked centre By 
joining the extremities of the lines which form each of the 
two crosses two intersecting square* are produced they 
are probably intended to repr es ent a pair of eyes By paint¬ 
ing over all the lines which fall within the two intersecting 
squares or by hollowing the two squares, the artist pro 
duces an empty octagon Hie two crosses may also be of 
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different lengths, and then the joining of the extremities 
of each cross gives rise to two squares of which the one 
is inscribed in the other The tendency to produce the 
number five double as double five an eight petalled rosette 
a double cross or a double square seems to be due to the 
fact that the protective gesture is somenmes performed 
both with the right and left hand By drubling each petal 
in the eight petalled rosette the sixteen pet tiled rosette has 
been produced The image of an eye or a j ur of eyes is 
also used to throw bock the baneful energy emanating from 
an evil eye Iho ije is sometimes n presented is round 
sometimes as a tn ingle (the two intersecting in ingles 
seem to represent a pair of eyes) sometimes with a tn mgular 
eyebrow A row of triangular <ye* and eyebrows or of 
eyebrows alone is a common design on carpets 

Geological Society, November 23 —Dr J E Manr, 
F RS president in the thur On in ossiferous 
cavern of Pleistocene age at Hoe Grange Qu.itry Long 
tliffe near Brissington (Derbyshire) If H Arnold- 
Ssm r oes and F f Newton, IRS lhe quirry is 
situat'd near the t p of the plate tu at about 1100 feet 
ibove Ordnance datum lhe cave is evidently 1 mister 
joint in the limestone enlarged by wattr and besides being 
a swillo whole his sirved as a h\am din lhe large 
number of mammalian remains frond includes lion hyena 
rhinoceros I lephas ind other Pleistocene forms but be 
sides thesi then wi re numerous l ines and teeth of fall w 
deer mixed with the Pleistocene rent tins at ill horizons in 
the cave lhe physical conditions ire such is ty pieclude 
as the aulhc rs think anv idea of a re deposit! n f the bines 
it my dale subsequent to the Pliisttcene prrud ind it is 
concluded there fere that the fallow deer (C n us dama) 
mi a Pleistocene speties although hitherto supposed to be 
a mu h later introd iction 1 he superfi ml d< pc sits and pre 
Glacnl villeys of the N rthumberlind and Durham Coil 
field 1) Woolaoott. Six volumes published bv the 
North-of Fngl ind Institute of Mining ind Mr hamcal 
1 ngineers c >nt un a Urge number of be rings made in the 
northern cc ilfield A 11 nsiderablr proportion of thise are 
most valuable in showing the nature and distribution of the 
superfiiidl deposits From them and from field mapping it 
is possible to form a f urly accurate conception of the pre 
Glacial floor of the district and its drainage and also of the 
relative changes of level before during and after the Glacial 
period 

Zoological Society, November 29 —Mr G A Boulcnger, 
1 R S vice president in the chair —Observations on the 
field natural histc ry of the lion made during seventeen yc irs 
of travel and residence in Central Africa C tptain Richard 
Crawakay —Some nudibranrhs from F 1st Africa and 
Zanzibar part Vi Sir Charles Eliot. lhe paper contained 
; an account of thirty species and varieties of which eight of 
the former and ono of the Utter were described as new 
—home photographs of giraffes and a zebra taken from 
pictures in the nrt collection at Windsor Cistle and an dd 
print of a zebra dated 176a R Lydokkor. Mr Lvdekker 
was of opinion that the picture and print of the zebra had 
been taken from the same animal —1 wo specinu ns of 
lorises one a slow loris (Ny ticebus) and the other a slender 
Ions (I oris) recently acquired by the British Museum R 
Lydokkor lhe litter spmnien was pointed out to be 
sufficiently different from thi typical / {.ractlu to be 
entitled to subspecific rank—lhe morphology and classifi 
cation of the Asellota group of crustaceans with descrip 
tions of the genus Stenetnum and its spines Dr H J 
Haman The lizard Lactrta depreaa < f l amerano and 
its vanetif s G A Doulaiww, FRS —A small collection 
of fresh wdter hntomostraca from S >uth Africa R 
Qumay. 1 he collection comprised examples of five species 
three of which were described as new —The cranial 
osteology of the F gyptian mastigure ( UromatUx sptntpei) 

P t Baddaed, FRS 

Chemical Society, December 1 —Prof W A. Tilden, 
FRS m the chair —lhe nitrites of the alkali and alkaline 
earth metal* and their decomposition by heat P C RAy 
These nitrites are shown to be comparatively stable and 
their aqueous solutions tan be evaporated to dryness without 
decomposition or oxidation taking pi ice \\ hen barium 
nitrite is heated it is first converted into barium oxide and 
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barium nitrate tha Utter finally alao being dacompoaad 
into baryta—Metallic derivatives of nitrogen iodide and 
their bearing on its constitution O HtSarrsd. Guyard s 
supposed copper derivative of nitrogen iodide is shown to 
be a cuprosamine periodide The silver derivative de 
scribed by Sxuhay is found to be a true nitrogen iodide 
derivative of the formula Nl, NHjAg —Synthesis of 
1 1 dtmethylhexahydrobeiuene A W Crseelay and 
Nora Rsnswf—I he formation and reactions of unino 
compounds (I) condensation of ethyl cyanoacetate with its 
sodium derivative H Baron, PGP Remfry, and J F 
Thorps This is a preliminary communication regarding 
the properties of compounds containing the group 
—C(—NH)— which in some respects closely resembles the 
—CO group in reaction —The affinity constants of aniline 
and ts derivatives R C rarmor and F J Wurth 
These constants are best measured in such cases by deter 
n mng the distribution of the salts between two imm scible 
solvents applied simultaneously The following substituents 
exert a d«creasing electronegative action in the order in 
which they are given on the affinity constant of aniline — 
NO, COOH — N=NPh Br Cl Me OMe - The attractive 
force of crystals for like molecules in saturated solutions 
E Uonatadt. Crystals of a salt were placed in saturated 
solutions of the same salt and the amount of the latter 
withdrawn from the solution by the attractive force of the 
crystals was determined periodically — Ihe Gngnard re 
action applied to the esters of hydros} acids P t 
Prankland and D T Twits A substance which it prob¬ 
ably uU tetraphenylerythritol was obtained by the action 
of magnesium phtnvl bromide on dimethyltartrate—Note 
on the addition of hydrogen cyanide to unsaturated com 
pounds A I a pworth It is shown that in spite of 
Knoevenagel s assertion to the contrary there is no experi 
mental evidence that mes tyl oxide unites directly with 
hydrogen cyanide except in the presence of alkalis The 
author is now engaged in the examination of a number 
of products obtained by the interaction of aldehydes with 
chloroacetates m presence of potassium cyanide 
Mathematical Society, December 8—Prof Forsyth 
president in the chair—The following papers were com 
munuated —On a deficient multinomial expansion Major 
MaoMahsn A generalisation of the binomial theorem 
made by Abel and restated by Cayley leads to the consider 
ation of the series that is obtained from an ordinary multi 
nomial expans on by restricting the indices of the terms 
to obey certa n Diophantine inequalities Ihe paper con 
fains investigations of the number of terms in such a senes 
the sum of the coefficients and a syzygetic theory of the 
distinct terms —The application of has c numbers to 
Bessel s and I egendre i functions Rev F I] Jaokion 
The author generalises various functions that are expressed 
bv power series by replacing n in the coefficient of x by 
ip ~>) (P-i) I wo generalisations are obtained of 
Bessel s functions one being derived from the other by in 
version of the base p In the present paper the author 
shows that these two functions are connected by a relation 
containing has c exponential functions He obtains also 
general sattons of a number of results which bear on the 
relations between I egendre s functions and Bessel s func 
tions and he conno ts the theory of the generdised 
I egendre s fun tions w th that of the Theta functions — 
On grtupt of order p*i* Prof W lunwMt In a 
previous paper the author had proved that these groups are 
soluble In ttje present paper it is shown that suojrct lo 
certain specified except ons when the order is even a group 
of the specified order in which must have a character 

istic subgroup of order where a is such that p*is greater 
nan /•/ —On the failure of convergent of Fourier s 

series Dr L W Hebaon Fourier s series formed for a 
continuous funit on may not converge at a point and then 
it does not represent the function at the point In the 
paper attention is directed to a class of series which fail to 
converge but can be made to converge to any assigned 
value by enclosing suitable sets of terms in brackets and 
treating the terms tn a bracket as a single term No 
example has ever been found of a non convergent Fourier s 
serull whi h cannot be included in this class The nature 
of Rte vet of points in the periodic interval at which a 
FbMrM-s senes falls to converge is discussed and it is 
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shown that when tha function to be r epr esen ted by the 
series is continuous this set has the " measure ” aero — 
An extension of Bond « exponential method of autmnatiow 
of divergent senes applied to linear differential equations 
F Ounnlngham The object of the paper ie to matte 
more precise the connection between Laplace • solution of 
linear differential equations in terms of definite integral* 
and the asymptotic expansion of the solution as the product 
of an exponential function and a descending power senes 
Ihe latter senes with the exponential factor omitted is 
shown to be summable in a sense analogous to that of 
Borel ■ theory and it is proved that the fundamental 
properties of summable divergent senes such as different! 
ation term by term addition and multiplication term by 
term are valid for the series in question —On the linear 
differential equation of the second order Prof A C 
Obion. 

Cambridge 

Philosophical Society November >4 —Prof Mstiball 
Ward president in the chair —The charge of the a ray* 
from polonium Prof Thomson, F R S A bismuth disc 
covered with polonium (or radio tellunum) at supplied by 
Sthamer was mounted on pivots in a vacuum tube In 
front of the disc and about 3 cm from it was a very care 
fully insulated gold leaf electroscope which could be charged 
with either positive or negative electricity The vacuum 
tube was exhausted by first pumping out as much air as 
possible by a mercury pump and then using Dewar s 
method of extracting the remainder of the air by dense 
charcoal cooled by liquid air In this way vacua were 
obtained very much superior to those got by pumping alone 
It was found that at these very low vacua the electroscope 
in front of the polonium if negatively charged leaks so 
slowly that it is hardly possible to measure the leak with 
accuracy while if the electroscope is positively charged its 
leak is very rapid certainly more than 100 times the leak 
when charged negatively Thus the polonium gives out 
large quantities of negative electricity but not enough 
positive to be detected this is very remarkable as polonium 
is generally supposed to give out nothing but a rays In 
order to see that the positive electricity had not been 
swamped by the negative the instrument was placed in a 
strong magnetic field this stopped the negative corpuscles 
coming out of the polonium from reaching the electroscope 
and it was found that now the latter no longer leaked when 
charged with positive electricity but though the negative 
particles had been stopped no positive ones could be detected 
for there was no leak from the electroscojje when negatively 
electrified The author was never able to be sure of any 
increatc in the charge of a negatively electrified body placed 
near the polomu n this he thinks is due to the negative 
particles from the polonium moving so slowly that they 
are unable to make headway against the repulsion exerted 
by a negatively electrified body The • rmys of polonium 
are deflected by a magnet hence they must be positively 
charged at some part at any rate of their course yet no 
trace can be found of this charge when the rays strike 
against an electroscope The question is discussed whether 
the a particles lose their charge when they pass through 
the cloud of negative ones near the polonium or whether 
they are alternately charged and discharged the time during 
which thev are uncharged being much longer than the time 
they are charged —On the dynamical significance of Kundt s 
law of selective dispersion in connection with the trans 
mission of the energy of trains of dispersive waves Prof 
termor, F R S —The chlorination of a picoline W I 
Ml, T R S —An attempted synthesis of uric and H J H 
teirton, F R S —The diffusion of hydrogen through 
palladium O W Riohardaon The paper is chiefly a 
criticism of the conclusions drawn by Mr G N St Schmidt 
( t)rude t Ann vol 1111 p 747) from his experiments on 
this subject The author shows that the known facts can 
be explained on the hypothesis that the hydrogen inside the 
metal is dissociated in the same way as for platinum — 
Optically active nitrogen compounds Miss M B Thom— 
and H O Jonoa The work waa undertaken in order to 
find out what connection exists between the constitution 
of optically active nitrogen compounds and the numerical 
value of their rotatory power The rotation for a banc 
ion may be determined by preparing the salt with an acid 
of known rotatory power and subtracting the rotation due 
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aqueous eotuttoa The eerie* of substituted ammoi 
awa under investigation contain the phenyl, benzyl, 
methyl radicals with ethyl, tzopropyl, tzobutyl or uoamyi 
The paper contain* a brief account of the resolution of the 
isopropyl compound by mean* of it* dextro-brom-camphor 
■ulphonate 

Dublin 

Royal Dublin 8oci*ty, November 15 —Dr R F Schuff 
in the chair—Prof T johneon gave an account of a 
disease of swede* which ho* caused considerable loss in 
different parts of Ireland especially in the west The small 
leave* become ‘ spotted ’’ turn yellow and fall off The 
attack Is due to Ctrcotpora Bloxamt Berk and Br which 
causes disease in swedes in Germany and Switzerland 
Associated with the Cercospora from different localities the 
author found a Phoma-stage suggestive of Phoma 
Bratnco* rhiira and in one locality associated also with 
Cercospora PUotpora htrbamm $ Rratttcae (Lasch) Sacc 
The swede disease shows a curious parallelism with the 
disease of the sweet chestnut investigated by Berlese in 
Italy, where Cercosporella Phoma or Phyllosticta and 
Sphierella stages are associated —Prof W F Barrett, 
h R S read a paper on a method of protecting the hand* of 
the operator from X ray burns The author stated that in 
taking some radiographs of surgical rases during the first 
three months of 1896 (shortly after Rontgen s discovery) 
ho noticed the extreme opacity to the X rays of any band 
iges which contained a dressing of iodoform This led to 
a series of experiments on the relative transparency of bodies 
to the X-rays and it was discovered early in March 1896 
that all bodies of high molecular weight such as iodoform 
were opaque to these ray* If then the burns produced 
by the X rays be due to those rays which cannot penetrate 
a layer of iodoform it is easy to construct gauntlets with 
an inner lining filled with iodoform which would entuely 
protect the hands of the operator Such gloves would be 
far more flexible and far lighter than glove* with a lead 
lining The author added to his paper an historical note 
on the relative transparency of bodies to the X rays giving 
a brief summary of the work done 
Manchbstfh 

Literary and Philosophical Society, November 15 — 
Prof W Boyd Dawkins IRS president in the chair 

Dr W E Hoyle exhibited specimens of certain rare 
(ephalopoda —(1) Anctstrochtrui Itchlentteini from the 
Maidive Archipelago the type specimen in the Pans 
Museums being the only one previously known (a) A 
speues of Cirroteuthis from the neighbourhood of the Cape 
of Good Hope beautifully preserved in formol and exhibit 
ing the gelatinous appearance and rounded stumpy form 
of the animal in a way never seen in examples preserved in 
alcohol (3) Section of an octopod embryo from Zanzibar 
showing a number of peculiar chitinous rods in the epithe¬ 
lium—Mr F Nicholson communicated a note on the 
mistaken idea that birds are seed carriers in which the 
mthor stated that he had found no evidence from his own 
observations extending over many years that entire seed 
tan pass through a healthy bird In confirmation of this 
view Mr Nicholson quoted two passages from Macgillivray s 

A History of British Birds in which the author states 
that of many hundreds of berry eating and seed-eating 
birds which he had opened there were only two which 
showed the preseme of whole seed in their intestines and 
these two were In all probability cases of diseased action 
-Mr R W Klllaon exhibited a number of birds’ eggs in¬ 
cluding specimens of the following —the great black 
backed the lesser black backed the herring and black¬ 
headed gulls the Sandwich and lesser terns the ring sand 
plover and the guillemot The selection was made with 
the view of demonatrating certain facts as to the coloration 
of the eggs and its relation to that of their surroundings 
Paris 

Academy of Sciences, December 5 — M Miscart in the 
chair—On the general formula giving the number of 
double Integrals of the second species in the theory of 
algebraic surfaces Emile Heard —On the nepheline rock* 
of Tahiti M Laorota. A detailed examination of a senes 
of rocks from Tahiti constitute* a continuous series from a 
petrographic*! point of view in which the mineralogies! 
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variations am essentially the result of an increase in tb» 
amount of Ihns, Iron, and manganese, accompanied with 
a corresponding reduction in the amount of silica and 
alkalis —On differential equation* of a parabolic type Vito 
VoKerra —Observation* on the Perseids for 1904 and the 
determination of their heights above the ground V 
Fournier, A Chaudot, and G Foymlar The observ¬ 
ation* were carried out on the night* between August 9 
and 16 a74 meteors were registered 180 of which were 
Perseids Only *7 of these were of the first magnitude 
the greater part being of the third or fourth ordir With 
the view of determining the heights of some of thi meteort 
simultaneous observations were carried out on the night 
of August lb at Rouvray and at Morvan (CAte d Or) two 
stations 101 kilometres apart 3a shooting stars were 
noted at the first station and 4s at the second 13 of these 
being common to both and of these 4 have been reduced 
I he height at the hnt appearance varied from 107 to 383 
kilometres at disappearance from 34 to 66 kilometre* and 
the length of the trajectory from 56 to 344 kilometre* The 
average height for the first appearance was 168 kilometre* 
and of disappearance 53 kilometres these figures being 
greater than those obtained by M ChrAtien in 1901 —On 
groups of the order pm(p prime m>4) of which all the 
divisors of the order pm * are Abelian M Patron— 1 he 
design of high speed vessel* Vice Admiral Foumlar. —On 
telestereoscopy Paul Hetbronner. The object of the ex 
penments was whilst preserving the strong magnification 
of the telescope objective to get the details standing out 
in clear relief The arrangement described has been used 
in geodesic work in the French Alp* and has been found 
very useful —Researches on dielectric solids V OrBmleu 
and L Madotba By mean* of a quantitative study of the 
phenomena described qualit itively in a previous note the 
diminution of electrical influence through solid dielectrics 
by the production in the dielectric of a reactive charge is 
clearly est tblishrd—Experiments permitting of the demon 
stration of the n rays II Bordier With the view of re 
moving objections to the purely subjective experiments 
which are used for the detection of the n ray* the author 
has applied with success a photographic method very long 
exposures being employed cn account of the feeble intensity 
of the light emitted On the composition of colloidal 
granules Nictir Henri and AndrA Mayer The compo¬ 
sition of the colloidal granules of copper ferrocyamde studied 
by J Duclaux may be considered as a particular case of the 
phenomenon of adsorption The granules may be looked 
upon as formed by copper ferrocyamde which has adsorbed a 
certain quantity of jjotassium ferrocyamde It is not neces 
sary that compounds of indefinite chemical composition 
should be assumed —The action of methylene chloride upon 
toluene in the presence of aluminium chloride James 
Lavam It is shown that the ditolylmcthane and dimethyl 
anthracene isolated by jrcvioui. worker* on thu. reaction 
are mixtures From the former the author has isolated 
dimeta and dipara ditolylmethanr and jS methylanthracene 
and from the latter three isomeric dimethylanthracenes On 
the retrogradatton of some cyclic secondary amines P 
Lemoult Amines of the type R—N1IR' on healing with 
Tt 1 give some of the primary amine RNH, together with 
RCI The reaction was best marked with the methyl 
anilines On the organic combinations of metals in plants 
MM Bohlaardenhauften and Ru«b —On the synthesis 
and chemical nature of scrbiente Gabriel aertrand It 
is shown synthetically that the sorbierite described by the 
author in a previous paper is identical with the d idite of 
Tischer and Toy —The biological »A/r of the diffusion of 
liquids StAphane Lwduo Researches on the germination 
of the spores of some yeasts A Oullllermond On the 
snatomicnl modifications which are produced in the course 
of the evolution of certain rhizome* AndrA Dauphin* — 
Biospcleology Armand Vlr* A discussion of the bearing of 
the ewdence of the animals found In caves on the theory of 
evolution —Osmotic communication between the vital and 
exterior media in certain marine Selacian fishes RenA 
Quintan —/ ernaecntcus \prattae a par isile of the sardine 
on the coast* of VendAe Marcel Baudouin — Ihe action of 
calcium permanganate cm alkaloids and in particular on 
strychnine G laudran —Ihe nutritive value of cows’ 
milk sterilised at 108 0 C for artificial feeding G 
Varlot. As the result of work carried on over a period of 
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b are drawn that milk ctenliaed at 108 0 C pre- 
nerve* all it* nutritive value and it in no way Inferior to 
milk pasteurised at 8o° C or simply heated to too 0 C 
No ipprerinble decrease in the readiness with which the 
milk was tssimilated could be noticed and not a single 
case of infantile scurvy occurred the percentage of 
infant* incapable of utilising sterilised milk was between 
3 per cent and 4 per cent 

Nsw South Waif* 

Royal Society, October 5 -Mr C O Burge president, 
lit the chur—I thnological notes on the uboriginal tribes 
of New Saith Wiles and Victoria R H Msthsww— 
Prellmin iry observations on r idic ai tivitv and the occur 
reme t f radium in Australian minerals D Mawson md 
1 11 Laby A brief summ iry of observitions on the 

ridio activity of minerals and occurrence of radium is given 
shewing th it compiratnelv intense utivity is only found 
associated in minerals with thorium and urunmni A 

torbefnite md euxemte were found highly active but the 
speeinuns were too small to c x-imine fc r radium A 

Western Vustralian gidobmte found by Prof Norman 
GoMir to 1 ntain one bubble <f helium in ten grams wts 
expected to contain radium but none could be detected 
twelve monazites were found ridio active one with 
double the ivcnge activity of the others fiom Pilbxrra 
Western Vustialia gave on heitmg the rtdium emanation 
five mcnuite and zircon sands w re ilso active No re 
latinn between thoria contents and activit* w is found which 
points lo the presence of ur inmm—1 he flood deposits of 
the Hunter and Hawkecbury Rivers Prof h B Quthrlw 
and Prof 1 \V f dgeworlh David. 

Caif tows 

South African Philosophical Society, September aS — 
Dr J D 1 Gilchrist president in the chair - A new 
South African cypress Callitru iLhwarsii Marl Dr K 
MArloth The two species of cypress hitherto known from 
South Africa belong to the genus Widdringtoma which 
howevei is now mostly merged into the genus Callitm 
l ntil recently only one other species of Widdnngtonia was 
known viz IP i ommerson « from Madagascar but lately 
a fourth species has been found by Whyte on the Shire 
Highlands called by Sir It H Johnston the Malanje cedar 
The South African species are C jumpcroidei the so called 
Gape cedar md C cuprenotdti the siprechout The 
former is a tree from 30 to 40 feet high and occurs only 
on the Gedar Mountains while the latter is only 10 to i* 
feet or r irely 15 feet high but is common on all the moun 
tains of the south western districts When recently the 
author heard that some Sapree trees in the Baviaans 
kloof Mountains were 40 to 60 feet high he suspec ted at once 
that this must be a different species and an examination of 
s m» r pc cones proved that this tree is quite distinct from 
the co union C cuprcisoides —lhe Glacial conglomerite in 
the 1 able Mountain senes near Clanwilliam A W 
■•Kara lhis communication is an extension of one read 
before the society in 1901 The conglomerate with glaciated 
pebbles hds now been triced through 1 distance of * ' 

2) miles near ( lanwilliam—South African Verbei 
supplementary noti H H W Psarson —Further „ 
on factonsable continuants ihos Muir—South African 
Hymenoptera P Oamsros—On the structure of the endo 
thiodoot reptiles K Broom 
October afi—Sir David Gill K C B IRS vice-presl 
dent in the chair —1 he rocks of Tristan d Acunha brought 
back by H M S Odin Commander Pearce R N and their 
bearing on the question of the permanence of ocean basins 
h H L Bohvmara. lhrough the courtesy of Commander 
Pearce of 1IMS Odin a number of specimens were 
recently obtained for the South African Museum from the 
island group of Tristan d Acunha I he islands are de 
scribed in the Chaltengir reports and from the accounts 
published in them it is evidmt that while Inaccessible Island 
and Iristan d'Acunha itself are ordinary volcanic islands 
Nightingale Island is a gigantic agglomerate neck like 
those th it the author has desi nbed from Gnqualand East 
on the flanks of the Drakensberg Mountains Two rocks 
of a type unusual to volcanic islands were brought back by 
t|M fxpediuon one was a wrhite mica and biotite gneiss 
from Tristan d Acunha the other a In 1 containing foreign 
fragments from Nightingale Island 
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A ZOOLOGICAL PR I BUTE 
Mark Anntversary Volume To Fdward Laurens 
Mark Hersey Professor of Anatomy and Director 
of the Zoologies] Laboratory at Harvard University 
in Celebration of Twenty five Ye irs of Successful 
Work for the Advancement of 7oolog> from his 
former Students 1877 1902 Pp xix+51 j, 36 plates 
and portrait (New York Holt and Co 1903 ) 
HIS stately volume is a tribute to a notable 
personality in the history of American zoology 
it has been inspired by the affection and loyalty of about 
one hundred and fifty of his former students twenty 
sue of whom contribute the memoirs which fill its 500 
quarto pages To their esteemed master these 
students—now themselves in many cists well known 
toachera and investigators—express their gratitude for 
his rigorous discipline in methods of work for his, 
critical skill and for lus stimulating sympathy They 
recall with pride the service that was done to science 
by the publication of Mark s wc rk on the maturation 
fecundation and segmentation of the egg of I imax— 
a work that introduced into America the then new 
cytological methods in the application of which this 
country has since readied an elevated position It 
likewise introduced into zoology a proper fulness and 
accuracy of citation and a convenient and uniform 
method of referring from text to bibliography It 
marked a step forward also in thoroughness ind de 
tail and in the full recognition that even in zoology 
as in physics ind chemistry method is hardly Uss 
important than m liter 

The tribute of twenty five memoirs is one to make 
i teacher proud especially is they exhibit many of the 
ft itures which have distinguished his own work 
Scitaro Goto leads off with a description of a new 
Craspcdote medusa— Olmdtoidcs formoia n g et sp 
from Misaki like Haeckel s Ohndias m some ways 
yet strikingly different e g m having six radial canals 
instead of four Along with Gonionema and Hah 
calyx Olindiopsis ind Ohndias represent the sub 
family Olindndoe which must rest meanwhile under 
the Eucopidte among the Lcptomedusre H S Pratt 
describes four new Distomcs— a new genus (Ostiolum) 
from the frog related to Haematotcechus of Looss and 
three new species of Rcmfer (- Styphlodern) from the 
mouth and air passages of common North American 
snakes W A Locy takes us into a different domain 
in elaborating his discovery (1899) of a new nerve 
in Selachians which arises on the dorsal summit of 
the fore brain before and ap irt from ill other olfactory 
radices and runs to the olf 11 tory epithelium A simil ir 
nerve has been recorded in Profopttrus by Pinkus and 
in Anna by Allis elsewhere A has remained un 
detected Jacob Reighard takes us into the open air 
in his fascinating and most instructively careful study 
of the breeding habits of Amia caXva The sexes differ 
obviously in colour but spawning is usually at night, 
there are about three times as many males as females 
on the spawning ground, the male builds the nest 
guards and defend* it, he excites the female by biting 
and rubbing, he may induce tw6 females^ at different 
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times to spawn in the same nest, he leads the young 
black larva forth reunites the school when it lose* 
scent and guards them until they begin to assume 
orange and green hues he is a model of paternal c ire 
Charles A Kofoid describes an interesting Opalinld, 
Protophrya ovxcola the least speci ilised member of the 
family which he found in the brood s ic of l tttorma 
rudts An interesting item is the presence if a micro¬ 
nucleus which has only been observed in one other 
Opalimd Anoplophrya branchiaruni It is obvious 
that the questnn of tli micronucleus in Opalinids 
should be looked int > ind that this new genus should 
be searched for in other localities ITie n \t memoir 
brings us back to new fanglcd methods for 

L B Davenport comp iri s a lot of Pccti ns from 
Tampi riondi (Pictcn gtbbui vtr disloc itus) with 
another lot from Sin Dugo f aliforma (Pectin 
tintncosus) Thise ue closely analogous species, 
and if environmi nt il fi ts ire similar the variability 
should be the sim But in ill the proportions 

measured the San Di go Pccttns show themselves 
from s«> per cent to i< a per cent more variable th in 
those of 1 impa riic San Dugo forms represent 1 
plastic rice in a varied present environment It stems 
to us that the concepts of variability and modifiability 
must be analysed out before such statistics as th se 
offered in this mtm r < in bi of much value in mtio- 
logictl d stu sion Ohs rved differences htve to be re¬ 
corded but it is only when demonstribk modific 1 
tional different is ir subtracted from the observed 
differences that wc cm dnw secure conclusions as to 
variability in th strict sense Gertrude Grotty Daven¬ 
port discusses the longitudinal division and frogmen 
t ition of the s a anemone Sagarti 1 l icw and shew s 
that numerous intrrm diatc forms may occur while the 
individuils ir always tending by means of regenera¬ 
tion in the direction of twelve stripes ind forty eight 
mesenteries \gain we must emphasise the desir 
ability of distingui hing bet seen modifii ational and 
variational divergences from th mrm of the species 
Trank W B ncroft describes an interesting seasonal 
modification if th compound \sudinn liotrylloid 4 
gascot the tolony died down and the zooids de 
generated but with th assist inn of 1 yellow lobe 
containing no zooids iccuperation was effected CirL 
H Eigennunn disc isses another mode of dogtnrr 
ation in t lling the \holc history of the eyas of the 
blind Amblyspsid fishes The foundations cf the eye 
in the embryos which develop in the gill 1 ivity of the 
idult arc normally 1 ud but the st igcs beyond the 
foundations art cuenogenetic or direct in fact there is 
1 developmental degeneration conesponding to th 
degeneration of the eye in the adult Somewhat sur 
prising is H P Johnston s account of three fresh 
witer Nereids—Nereis Iimnt ola n sp Lyiattts 
hawattensts n sp and Lycastroidis aliteola n g et 
sp —from indubitably fresh water habitats The author 
discusses the conditons which will admit of marine 
forms becoming denizens of fresh watei ind gives a 
useful synopsis of recorded cases t f frtsh water Poly 
chseta Then follows an interesting study in ethology 
H R Lmvillc s actouxit of the tube formation m 
Amphittite ornata and Dtopalra cupria the particular 
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point of which ii the minute adaptation* of structure 
to function, an illustration of a kind of research which 
is always welcome and valuable. 

W. E. Ritter discusses the structure and affinities 
of a new type of Ascidian. from the Californian coast, 
which he calls Herdmania after a well known 
ascidiologist. The colony is composed of crowded but 
entirely free zooids arising by budding from short, 
much branched, closely interwoven stolons. The zooid 
Is long and narrow, with three regions—thoracic, 
digestive, and cardiogenital. It is quite unique in 
living two cpicardiac tubes, separate throughout their 
length; the oviduct serves as a uterus in which the 
embryos go through their development to nearly the 
period of metamorphosis; there is a peculiar grouping 
of the numerous branchial tentacles. It seems to be 
a divergent offshoot from the Polyclinid branch. 
R. M. Strong brings us back to a familiar subject and 
an old problem; he analyses the iridescence or metallic 
coloration of the dorsal surfaces of the distal portions 
of the feathers from the sides of the neck of grey 
domestic pigeons. The coloration is not due to diffrac¬ 
tion, and Gadow’s refraction-prism hypothesis will not 
work. The colours are probably thin-platc interference 
colours or Newton’s rings, effects which are produced 
where spherical pigment granules come in contact with 
the outer transparent layer. C. R. Eastman takes 
us back to Palteozoic sharks, showing that the much- 
debated Edestus fossils arc genuine teeth, and repre¬ 
sent a stage in an interesting evolution series from 
Campodus to Heliooprion. We can hardly do more 
than refer to H. V. Neal> careful study of the de¬ 
velopment of the ventral spinal nerves in Selachians, 
but we may note that while the ncuraxones of these 
nerves develop like those of Amniota as processes of 
neuroblast cells, there is a migration of medullary cells 
in oarly stages of development, which, though they 
take no part In the formation of the neuraxones or 
ganglia of the ventral nerves, participate in the form¬ 
ation of the nerve-sheaths, which have usually been 
regarded as of mesenchymatous origin. 

H. S. Jennings elaborates his interesting thesis 
that the asymmetry of most flagellate and ciliate In¬ 
fusorians, as also of the Rattulid Rotifera, is corre¬ 
lated with the habit of swimming in spirals. The 
spiral course is the simplest device for permitting an 
unequally balanced organism to progress in a given 
direction through the free water, and the method of 
reaction to most stimuli is closely correlated with the 
unsymmetrical or spiral type of structure. Rolfe 
Yorke contributes a study of the nerve cells of the cock¬ 
roach and of the substance within these that seems to 
coi respond to the chromophilous material in the nerve 
cells of higher animuls. R. M. Ycrkes shows by 
elaborate experiments that Daphnia pulex is strongly 
positively phototactic to all intensities from o to too 
candle-power, and is negatively thermotactic at a 
temperature of about 28° C 

In a very interesting papei on Mendel’s law and the 
heredity of albinism, W. E. Castle and G. M. Allen 
show that complete albinism, without a recorded ex¬ 
ception, behaves as a recessive character in inherit- 
ante, aod that the facts arc in general accord with 
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Mendellan principW. P. E. Sargent discusses the 
‘Structure and funckos, development and phytogeny 
df that archaic portHn of the mesencephalic roof known 
as the torus longitudinali* which is characteristic of 
Teleosta. T. G. Lee attacks a not less difficult problem 
—the implantation of the ovum in the gopher, which 
he finds to be quite unique as regards the nature and 
history of the pre-placental " fixation-mass ” formed 
by the trophoblast. J. H. Gerould makes a comparison 
of the early stages of Sipunculus and Phascolosoma, 
and seeks to show that the “ serosa ” of the former re¬ 
presents the remains of a degenerating prototroch equi¬ 
valent to that of the latter, which is in turn homo¬ 
logous with the primitive condition seen In mesotrochal 
Annelids. 

G H. Parker takes us once more into the open air 
in his study of the positive and negative phototropism 
of the mourning-cloak butterfly (Vanessa antiopa). It 
is interesting that the negative phototropism is only 
seen in intense sunlight and after the butterfly has 
established a certain state of metabolism by flying 
about for a while, and that the position assumed in 
negative phototropism exposes the colour patterns of 
the wings to fullest illumination, and has probably 
something to do with bringing the sexes together 
during the breeding season Idn H. Hyde presents 
a new interpretation of the structure of the eye of 
Pecten, supplementing and correcting previous de¬ 
scriptions. The long scries of memoirs ends with one 
by H. B. Ward on the larvae of Dermatobia hominis 
—an Oestrid or bot-fly, widely distributed in America, 
though not in the States, which occurs commonly in 
the skin of cattle, pigs, and dogs, and less frequently 
in some other creatures, including—unfortunately— 
man. 

We cannot conclude our rapid review of this huge 
volume without directing attention to the great range 
of zoological territory which the memoirs cover, to the 
high standard of workmanship which they exhibit, and 
to the unanimity with which the various authors 
recognise their indebtedness to their master, Edward 
Laurens Mark. j. \ x, 

SYNTHESIS OF VITAL PRODUCTS. 

The Chemical Synthesis of Vital Products, and the 
Inter-relations between Organic Compounds. By 
Prof. Raphael Meldola, F.R S. Vol i. Hydro¬ 
carbons, Alcohols and Phenols, Aldehydes, Ketones, 
Carbohydrates and Gluiosides, Sulphur and 
Cyanogen Compounds, Camphor and Terpenes, 
Colouring-matters of the Flavonc Group. Pp. 
xvi + 338. (London : E. Arnold, 1904.) Price 21s. 
net. 

T N spite of the long and daily increasing list of 
successful chemical syntheses of substances which 
are primarily produced as the result of processes 
occurring in living organisms, one constantly hears 
from physiologists the complaint that the synthetic 
work of chemists, wonderful as it may be in itself, 
throws no light on the biochemical problem of how 
the same substances are generated in the bodies ot 
plants or animals. The points of view of the organic 
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chemut and the physiologist art eifirely distinct The 
chemist, In studying a biochemical product starts by 
dissecting it into a number of knhpn atomic groups 
and when this analytic work is complete he seeks 
to confirm his conclusions as to the constitution of the 
substance by piecing these atomic groups together 
again so as to reproduce the substance synthetically 
In accomplishing the latter part of his task the 
question of imitating biochemical conditions never 
even occurs to him inasmuch as for his purpose the 
simplest and most efficient laboratory processes are 
the best, and when he has solved the problem from 
his point of view he is satisfied That ali/ann and 
indigO can not only be synthesised but that they 
can be synthesised so cheaply that the natural products 
cannot compete with them in the market is doubtless 
a triumph both for the chemist and for the techno 
logist but so long as each step of these syntheses is 
effected either by means of such chemical agents or 
under such conditions of temperature as would be 
fatal to life in any form it is evident that the results 
are devoid of any biochemical bearing and that the 
physiologist is justified in disregarding them Mean 
while therefore so far as the important subject of 
the synthesis of vital products is concerned there is 
no helpful interaction between chemistry and physi 
ology Each goes its own way 

It is with the object of endeavouring to remove this 
reproach from these sciences and of bringing about a 
better understanding between them that Prof Meldola 
has written the present work of which the first volume 
is now before us The work is as the author states 

a record of the synthetical achievements of gener 
ations of workers arranged with a distinct biochemical 
bias In fact the title of one of the introductory 
chapters Organic Chemistry from the Bio centric 
Standpoint might have served as a subtitle for the 
entire work 

This bioccntric standpoint has as the author indi 
cates necessitated an arrangement of the subject 
matter differing materially from that usually followed 
n works on organic chemistry In these the deriva 
t ves are arranged under the parent c ompound or 
ihemical type from which in many cases they can be 
produced by processes of laboratory synthesis But 
According to the present scheme each vital product 
s in itself a biochemical type quite independently of 
the chemical type to which it may be referred and 
the synthesis of each product instead of being men 
t oned incidentally in connexion with the grouj to 
which it belongs as a point < f minor interest is her 
brought into the first rank of importance In other 
words the chemical tvpe is in this work subordinated to 
the individual compound—a mode of treatment for 
which every justification will be conceded when it is 
jjoi ited out that in vital syntheses there are u lquestinn 
iblc genetic relationships between compounds ot qu to 
different types (p 12) 

Another necessity arising from the biocentric sta id 
point has been the recognition of down grade 
synthesis as well as of up grade synthesis —of the 
synthetic products obtained from complex generators 
by fission as well as of those obtained from simpler 
generators by union Thus a numbei of substances 
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generally recognised as vittS products do not occur 
as such in the living organism but are produced by 
hydrolytic fission sometimes during the process of 
isolating them thus aluann from the glucoside 
ruberythric acid The justification for registering 
these as vital products lies in the fact th it their atomic 
complexes are pre existent in the glucosides and 
similar compounds from which they are obtained 
The details of these classifications are worked out 
by the author with very great skill and with exhaus 
live knowledge of the si bject References ire every¬ 
where given no fewer ti an forty five periodicals not 
to mention the patent literature being quoted from 
Among the syntheses enumerated we have not sue* 
ceeded in detecting any omissions The author does 
not claim to h ive sifted critically the enormous mass 
of experimental records which he has brought to¬ 
gether he leaves to the investigators themselves the 
responsibility for their statements His object is to 
bring practical workers whether chemists physi¬ 
ologists or technologists into communication with 
the various authorities quoted 
The author admits that we are at present profoundly 
ignorant of the modes of synthetic act on which go 
on within the living organism and he points to the 
necessity for i more systematic study of the chemical 
stages in which such action occurs—a branch of in 
vestigation for which plant life offers especial facilities 
He points to Charabot s researches on the develop¬ 
ment of the tcrpenc alcohols and ketones as examples 
of the pioneering work required He is firm in his 
belief that sueh work will not only increase our 
knowledge of biochemistry but will place us in a 
position to lmititc the conditions of biochemical 
synthesis Ht writes - 

If some decades hence a work on similar lines to 
the present should ever be compiled it may be 
anticipated with confidence that the laboratory methods 
for synthesising vil 1 products will have approximated 
moie closely to the physiological processes (p 9) 
This confidence in the future poweis of the chemist 
is closely connett d with the author s attitude towards 
Neovitalism He says — 

I think it advisable to place on record the opinion 
that the present aihievementt in the domain of 
chemical synthesis furnish no warrant for the belief 
that the chemical pret esses of the living organism 
are in any sens* tran u_ndcntal or that they must be 
regarded is belonging to a class of special material 
transform itions wh ch human science will never be 
ible to r produce S ch an admission as the latter 
\ould be tantamou t to a procla nation of Neo- 
vit tlism The t is no warrant for the belief 

that the physics or chemistry of animals and plants is 
ultra s< lcntific (Prcfaee p vi) 

To the present rev ver the terms transcendental 
and ultra scientific seem to beg the question It 
is surely a matter for legitimate and entirely seten 
tific inquiry whether our present laws of chemistry 
and physics which 1 ave been deduced solely from the 
study of dead matter apply without qualification to 
living matter Poss bly when the eonditions of the 
b ochcmical problem are more thoroughly understood 
it inaj 1 ?e contrary to Prof Meldola s belief just as 
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easy to show that we can never, in our beaker* and 
retorts, imitate the biochemical conditions of vital 
synthesis as it is for a mathematician to prove the 
transcendence of r. 

This view, like its opposite, is, however, in the 
present state of our knowledge, rather a matter of 
opinion than of proof. 

In conclusion we congratulate the author on having 
produced a most useful work- a work of almost ultra- 
Germhn thoroughness—and one which will be un 
immense boon to all interested in the subject with 
which it dculs. 


IONISATION AND ABSORPTION. 

'Ihe Becquere 1 Rays and the Properties of Radium. 
By the Hon. R J. Strutt Pp. vii + 214 (London • 
Edw.11 d Arnold, 1904.) Price &s. 6d. net. 

A NUMBER of books dealing wtth radio-activity 
and the kindred phenomena have already 
appeared; and it is a bold thing on the pari of an 
author to place another before the public. However, 
with the exception of Prof Rutherford’s inimitable 
treatise on the subject, none of the previous works 
have been ch.ir.ictcrist d by any striking indis idu.ilitv, 
so that there is, or rather was, still room for a 
vigorous statement of the general features of the sub¬ 
ject fiom a popular point of view. This the author of 
the present work has accomplished in a manner that 
leaves little room for criticism. He possesses to a 
remarkable degree the fat ulty of stating diffirult ques¬ 
tions in a simple way, and of expressing the answers 
in a language which is ensily understood 

In a book of this kind there is usually a good deal 
of treatment which appears somewhat slipshod when 
regarded from a strictly scientific standpoint; but such 
a charge cannot with justice be maintained against 
the present volume. Naturally some of the most in¬ 
tricate points, such as the effect of a magnet on a 
moving electric charge, have to be tiealed analogically 
to make them represent anything real to a mind in¬ 
expert in dealing with this class of phenomena; but 
here the author has not only been fortunate in choosing 
familiar instances, but those chosen have been true 
analogies, and aicuratcly represent the physical 
features of the iase The whole treatment is char¬ 
acterised by vigour and iulercst, and is such as wc 
should have every reason to expect from the pen of 
so well-known an investigator in this branch of 
physical science as the author. 

It is scarcely necessary to analyse in detail the con¬ 
tents of the book, but the whole forms a clear and 
concise presentaUon of the great question of the rela¬ 
tionship between eleilricity and matter, which is of 
overpowering interest to physicists at the present time. 
In the first chapter we are made familiar with the 
various phenomena accompanying electric discharge 
in rarefied gases, and are thus placed in a position to 
understand the working of what may be regarded as 
a miniature discharge tube, viz. a radio-active atom. 
After describing the various manifestations of radio¬ 
activity and the properties of the radiations, the author 
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considers the various products of radio-active change. 
We are thus led to a probable view of the mode of 
origin of the chemical elements, in the evolution of 
which the inert gases seem to form the final stage. 
The last chapter forms a very lucid account of the 
electrical theory of mass and the various views of 
atomic structure based thereon. 

Unfortunately there is one serious blot on the 
general excellence of the book, and that is the treat¬ 
ment of absorption in chapter iv. Almost at the out¬ 
set (p. 87), the author contradicts himself owing to 
the word “ greater ” having crept in where he doubt¬ 
less intended to say “less.” This uncorrected error 
is not likely to cause much trouble to those who are 
familiar with the subject, but wc imagine the beginner 
will be greatly perplexed by trying to reconcile this 
statement with what follows 

Apart from this, it seems a great pity that so much 
stress should be laid on Madame Curie’s experiments 
on the absorption of the o-rays fiom polonium, as it 
is doubtful what conclusion can be drawn from them 
except that practically all the rays are stopped by 
about four centimetres of air. In the experiments re¬ 
ft rred to a quantity of polonium was placed at a 
variable distanie btkiw two parallel plates three centi¬ 
metres apart. \ hole in the lower plate covered by 
wire gauze allow id the e-rays from the polonium to 
penetrate the region between the two plates, and the 
ionisation it produied there was taken to measure its 
“ intensity ” Madame Curie then investigated the 
diminution in the ionisation produced by placing a 
sheet of aluminium foil 0001 cm. thick (equivalent to 
2 cm of air) over the lower plate, when the polonium 
I was at differi lit distances below it. When the polo- 
I nium was 05 cm away the aluminium cut down the 
I radiation to one-quarter its previous value, whilst 
when the distance was 19 im the ionisation was 
reduced to onc-twenueth This shows clearly, ns 
| Madame Curie pointed out, that the «-ruys which 
have passed through a certain thickness of matter are 
less penetrating than those which have not. The ques¬ 
tion, however, which is of most interest in the present 
state of the subjrct is how the ionisation per centi¬ 
metre of path vanes with the amount of matter pie- 
viously passed through. These experiments furnish 
no very certain answer to this question, since when 
the aluminium foil is inserted the whole of the radia¬ 
tion is absorbed long before it reaches the upper plate, 
so that the different experiments are not strictly com¬ 
parable. The whole question of absorption is very 
intricate, and it is undesirable to dwell further upon 
it here. There is still plenty of room for experimental 
investigation on this subject. For instance, Town¬ 
send’s experiments on ionisation by collision and 
IJurnck’s on that produced by the Lcnard and 
Bccquerel rays show that the number of ions pro¬ 
duced per cm. by a moving corpuscle increases with 
the velocity up to a certain point, and then decreases. 
It would be of interest to sec whether, as is probably 
the case, this holds for the positively charged ways 
n» well. 

The book contains three useful appendices. The 
first describes a number of simple experiments illus¬ 
trating the tssential features of radio-activitv; the 



December m, 1904] 


NATURE 


i 73 


second gives the simple theory of the deflection of 
kathode rays, for the benefit of those not entirely 
unacquainted with mathematics; while the third 
describes the chemlcnl processes involved in the 
extraction of the radio-active products from pitchblende 
residues. 

The general arrangement is good, but there appears 
to be more than the usual allowance of uncorroctcd 
errors in spelling and composition. We hope that a 
second edition will give the author an opportunity of 
correcting these. 

On the whole the book may be thoroughly mom- 
mended to the general reader as an accurate and 
attractive account of the latest aspect of scientific 
thought on the structure of matter, whilst the 
speualisl will find numerous passages which are 
suggestive and stimulating 

O W. Ru 1IAROSON 


LABORATORY EXERCISES IN BREWING 
Laboratory Studies for Brewing Student s. By A J 
Brown, M J»c , &c Pp xvm + 193. (London 
Longmans, Orton and Co ) Price 74 6 d. net 
r PHE brewing school at Birmingham is fortunate 
A in possessing Prof. Brown as its head, and we 
hail the appeal am e of his book as extending its 
advantages to students of brewing geneially. 

These Laboialoiy Studies describe a systematic scries 
of experiments illustrating the scientific principles 
underlying brewing. The author is < arcful to point 
out that he does not aim at dispensing with a tcachci 
Assuming a knowledge of chemical manipulation, he 
gives the detail necessary for the successful pirform- 
ancc of each experiment, and draws the appropriate 
conclusion. He frequently connects the conclusions 
with others from allied experiments, and even to some 
extent with brewing practice, but at each step more 
and more scope is left for the teacher to discuss the 
bearing of the results on one another and on large scale 
work If the author published his own lectures wc 
should doubtless find them an exceedingly valuable j 
complement to the work before us. 

The book is divided into four sections (1) barley 
and malting; (2) principles of the mashing process; 
(3) fermentation; (4) hops. These sections are further 
subdivided into parts and paragraphs, the latter corie- 
sponding to each experiment 
The first section follows the changes m outward 
appearance from the flowering stage to the ripe barley 
corn, and thence passes on to the anntomy of the corn 
and to its conversion into malt 

Under the heading dealing with the varieties, we 
find one of the many instances of the way in which 
the author equips his men for taking their part in the 
controversies of present day brewing but avoids all 
dogmatising on points still sub judice. The experi¬ 
ments are planned so that the student will know 
all the characteristics of, c.g., Chevallier (we 
adopt Mr. Beaven’s spelling of the rev. gentleman’s 
name) and Goldthorpc, but he is left with an 
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open mind as to the vexed question of their rival 
merits. 

Dealing with the technical examination of malt 
(and, indeed, also of barley and hops), we are glad to 
find due recognition given to expert knowledge—the 
student being specially commended to the teacher fd 
instruction in it For wc arc apt nowadays to under¬ 
rate the knowledge accumulated by the practical man 
—what corresponds to the “ farmer's eye " is still of 
immense value to the brewer 

Section i., part v., devoted to the chemical examin¬ 
ation of malt, is 11s good us any in the book. Heton’s 
method of determining the yield of extract is very 
faiily criticised, and wc leave the subject with a full 
appreciation of its value and difficulties. The foot¬ 
note of p. 46, that “ a thoroughly satisfactory malt 
mill is yet to be introduced,” should appeal to all 
, interested in brewing 

I Section ii., the principles of the mashing process, 

I denis with the changes whirh take place when malt 
I and water arc brought together at various tempera¬ 
tures and sketches the analysis of wort as far as the 
carbohydrates (much the largest constituents) are ron- 
itrned We were sorry that, in giving the experiment 
showing that the influence of heat in restricting starch 
transfoini.ition is dur to modification of the diastase, no 
reference is given to Kjcldahl's Reeherches sur 
les ferments produiteuis de sucre ” (Reunite du 
Compte rtndu dcs 7 rnvaux du Laboratoirc de Carls- 
berg, 1, to*)), but this is perhaps on account of its 
being in a foreign language and so unsuitable for 
studi nts 

Section ill. is devoted to feimentation, but, as there 
arc already books, chufly by the Ilanscn school, deal¬ 
ing with this ini|>ortant subject, this section is .1 good 
deal cuitailid. Wi are, however, glad to sic (even 
if they ate in small punt) experiments on the author’s 
important discovery that the maximum number to 
which yeast cells multiply in a nutritive solution de¬ 
pends, not on the number of cells with which the solu¬ 
tion is seeded, but cm the volume of the solution, 
granted, of course, a sufficiency of food 

Section iv , on hops, concludes the volume We 
wish an experimint had been includid to show the 
rest!it five action of hops on the acid-forming bactciia, 
but such an experiment is not a very 1 as\ one foi 
students. 

It will have been noticed that the book adheres to 
the usual plan of beginning with barley and ending 
with beer This seems inconsistent with the custom 
of passing from the vu 11 known to the less well known, 
and we should like to sea tried the opposite plan of 
starting with beer and tracing it back into its con¬ 
stituents 

In training men foi technical work the course should 
be; first, a general grounding in science; secondly, 
practical experience of the art in question; thirdlv, a 
study of the scientific principles involved. If this be 
so the work befoie us should not only be of service 
to students but also to those brewers who desire to 
look into the exptiiments on which the principles of 
their art are founded 



NATURE 


[DBCIMBBR 22, 1904 


«74 


OUR BOOK SHELF 

liorphologu und Btologte der ZtlU By Dr 

Alexander Gurwitsch Pp xix+437 (Jen* 
Guitav Fischer 1904) 

W« *re told in the prefice that this book is intended 
for the use of beginners rhe author must however 
have had Macaulay s omniscient schoolboy looming 
large in his imagination when he thus appraised the 
character of hts completed work Many of the topics 
discussed are quite the reverse of elementary and the 
general treatment adopted throughout is Lacking in 
that quality of lucidity which is essential to success 
especially in a work that is written for the use of 
beginners The fact is the author has attempted too 
much and although his book may be serviceable to 
readers already tolerably familiar with cytology it can 
we imagine hardly hope to appeal to the class for 
' , h*ch it is stated to have been designed 
The general plan of the work is somewhat novel and 
f 8 , muc ' 1 ‘° recommend it whatever one may think 
of the manner in which Dr Gurwitsch has actually 
cxecutid his task Thus whilst a considerable de 
scnption of cell structure is naturally included it is 
on the physical and physiological aspects of the 
problems that attention is mainly concentrated Some 
of the sections in particular those dealing with 
metabolism are suggestive and well worth readme 
although one not seldom m sses expected allusion to 
recent work Indeed it almost seems at times that 
the author is rather needlessly attacking positions 
ance 0 ready ceased to P° s;>ess any real import 

~ n *; dera ! 3le number of pages are devoted to the 
subject of nuclear and cell division as well as to a dis 
cuss ion of conflicting theoretical explanations of the 
IW'The advanced student will here 
find much to interest him if he will take pains to dig 
on the qUCS ' lon of eduction is Omitted 

S?.*™ ff round that the author regards it as foreign to 
the mam purpose of his book We cannot but regret 
dt ™ sl ° n s«jce the processes therein concerned 
!"? g .‘ ° n I?""* difficulties connected 

deared up d y imto '' ,s th,lt are not otherwise easily 
The last portion of the book is given up to a dis 
dement® 8 40 whether th « «■« « to be regarded as an 
elementary organism or as the unit of organisation 

Prm.£™ q » e H ‘m ” treat ^L both from 1116 Vlew of *e 
^ Metazoa Thf discussion is difficult to 
foflow and the answer really depends on what mean- 
‘V he Some T hat elus,ve definitions 
. If ** °f course obvious that the gigmfi 
cance attaching to the unit will not always be the same 
W {? ha . ve a d,frercn t value for the morphologist 
and th « Physiologist respectively V S 

lir X“" few ‘hat whilst the book as a whole possesses 
‘'" d ?“ bt f ed mtln t* it nevertheless strikes us as the 

of undue a hL r r a f tUre eff0rt , T* 1 ®” 18 much evidence 
of undue haste for example in the amiring number 

fi f es R auo , t?d typ0g ii aphl A 1 err0rs the names of author! 
he* quoted no less than ordinary words repeatedly 

?r itahn<r a th unfamd * ar appearance But howevw 
Jr listing this may be to the reader it would after all 

SeJed'In f at nV f the J U , bj T t 88 a whole had he*" 

presented in a well digested fashion J B F 

A New Geometry for Senior Forms By S Barnard 
MA and / M Child BA Pp xv + 33, 

London Macmillan and Co Ltd 1904) fflee 

This text book is intended primarily for the use of 
students who are rending for the Oxford and Cam 
brdge local examinations the London intermediate 
examinations mathematics stages 111 and iv South 
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Kensington and examinations of like nature The first 
half of the book is a very happy combination of practical 
work and deductive reasoning Much scale drawing 
is done it is to be hoped with proper appliances in a 
proper manner and teachers and students can select 
from a large number of graphical exercises appearing 
at short intervals many of which have been taken by 
permission from recent examination papers Trigono¬ 
metrical ratios for acute angles are introduced and 
formula established relating to triangles a short table 
of sines cosines and tangents being employed for 
numerical calculations This section also deals with 
the geometry and mensuration of the simple solids 
the formula! used being all proved The pnwnoidal 
formula and suggestions for the treatment of irregu 
larly shaptd figures seem unfortunately to have been 
c verlookcd There are a few pages on the geometry 
of plane motion where the idea of a vector might have 
been appropriately ind very usefully introduced 
The second or theoretical half of the book is 
mainly concerned with the formal establishment of 
theorems relating amongst other matters to the con¬ 
nection between algebra and geometry (after 
Euclid 11) to circles to ratio proportion and similar 
figures and to solid geometry as in Euclid xi A 
1 ttle modern geometry is given but there is no 
descript on of bow form and position in space are de 
fined and exhibited by stale drawings 
Ihc authors have produced one of the best of the 
new text books which are following closely the progress 
of rt form rather than leading the way The volume 
can be heartily recommended to students who are pre 
paring for mathematical examinations under recently 
revised schedules 

Studien Uber die Albummotde tint besondertr Beruck- 
uchtteung des Spongin und der Kerattne (Studies 
on Albuminoids with Special Reference to Spongin 
and the Keratins ) By Dr Eduard Strauss Pp 128 
(Heidelberg C Winter iy>4) Price 320 mark* 
This little book docs not treat as its title might lead 
«me to suppose of the albuminous substances in 
general but of that limited group of them to which 
the term albuminoid is usually restricted by physio¬ 
logists This group includes spongin cornetn gor- 
gomne onupmne conch ohn spirographtn and silk 
which are products (mainly skeletal in function) 
of the invertebrate world and collagen reticulin 
elastin and the keratins which are found among the 
vertebrate One notes in this list the absence of 
chitin among the invertebrate products the reason 
being that this material has now been shown not to be 
a member of the proteid group at all Reticulin also 
which vs mentioned ana was originally described try 
Siegfried does not really exist Miss Tebb con¬ 
clusively proved it to be an artifact from collagen and 
this view is accepted by Dr Strauss 
The first seventy pages deal with a general account 
of these substances taken one by one The remainder 
of the book deals with some original work on the 
digestion products of spongin and the keratins The 
proteoses so formed were separated by Pick a method, 
and their properties differ somewhat from though in 
the main resemble the similar products of proteolysis 
derived from other and better known sources Among 
them two gluco albumoses are described Iodine 
occurs not only in gorgomne the organic substratum 
in certain corals but also in spongin 
This contribution to science is interesting but deals 
with such a small comer of biochemistry that it will 
appeal to very few We doubt whether it is wiae to 
magnify its importance by making it the subject of fc 
special book The first part of the work is dealt with 
though perhaps not quite so fully in all text books of 
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physiological chemistry, and the second part might 
quite well have formed the subject of a brief paper m 
one of the numerous journals devoted to such subjects 
W D H 


hvdnc phenols ” on another’ There are too many 
slips of this kind in such a small book to enable us 
to recommend it unhesitatingly to students in its pre¬ 
sent form 


Pages from a Country Dtary By P Somers Pp 
vl+ 280, illustrated (London Edward Arnold 
1904) Price 7* 6d 

This is one of those delightful books written in the 
form of a discursive diary somewhat after the style 
of Sir Herbert Maxwell s Memories of the Months 
which may be taken up and read during every spare 
half-hour until the reader finds with regret that he 
has come to the list page Almost every kind of topic 
and pursuit connected with country life receives a 
share of attention among them to a bnef extent the 
habits and ways of birds and other animals Among 
statements connected with natural history is one (on 
the authority of a well known taxidermist) that albino 
pheasants always have diseased liver this however 
if true 1 in scarcely be cause and effect since such 
birds have white plumage from the first and they 
surely cannot be hatched with liver disease Special 
interest attaches to the statement that a hen grouse 
of normal colouring produced an entire brood of ere im 
coloured chicks since this seems to afford an instance 
of how l new colour-phase might be produced by dis 
continuous variation The subsequent history of the 
brood is not recorded—probably its members were all 
shot 

Several references are made to otters and their 
habits and although he is a thorough sportsman 
the author cannot refrain from uttering a word of 
sympathy with these beautiful animals when sur¬ 
rounded in the water by a pack of hungry otter hounds 
On the other hand he has nothing but scorn for the 
sickly sentimentality of those who would forbid such 
manly sports as hare hunting and stag hunting even 
when the deer is a so-called tame animal 

A Scheme for the Detection of the more common 
Classes of Carbon Compounds By trank L 
Weston, B Sc Pp vm+56 (London Longmans 
Green and Co Ltd 1904 ) Price as 
This little book is intended for students who are pre¬ 
paring in chemistry for the final B Sc examination 
of the University of London The author who is 
lecturer on chemistry at the polytechnic in Regent 
Street has elaborated the scheme now offered as the 
result of many years experience with his own classes 
There certainly has been a dearth of systematic 
schemes ” for the detection of carbon compounds and 
from this point of view the book should be useful 
Whether it will have any real educational vilue will 
depend very much upon the manner in which it is 
used If as in the case of the systematic schemes 
for the detection of inorganic substances the identifi 
cation of organic compounds is to be reduced to a 
purely mechanical series of operations involving no 
real scientific knowledge on the part of the student 
the present book will ao more harm than good to the 
cause of education although it may help candidates 
through the final B Sc a* Intended On the other 
hand if used intelligently m connection with the scien 
tific treatment of organic chemistry it may be made 
of some educational use The selection of compounds 
has on the whole been judiciously made and we have 
no fault to find with the treatment excepting to point 
out that certain crudities of style and inconsistencies 
of spelling seem to indicate either imperfect knowledge 
or imperfect revision What quantity for example is 
meant by "a pinch ”? Why should the word 
** monohydncphenols ” appear on one page and “ tn- 
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Photoerams of the Year 1904 By the Editors and 

Staff of the Photogram assisted by A C R Carter 

Pp xlvm+176 (London Dawbarn and Ward, 

I td 1904 ) Price as net 

In these pages we have typical photographic pictures 
of the year reproduced ana criticised rhis statement 
does not apply simply to British productions but ex¬ 
tends to those made in many lands where pictorial 
photography is practisi d Robert Demachy discourses 
on the pictures exhibited at the annual series of photo¬ 
graphic events in trance British Columbian progress 
is recorded by II Mortimer Lamb The editor of the 
Australian Photographic Journal gives some notes of 
the advances made in his country while A new De¬ 
parture m American Pictorialism ’ is written by 
Savakichi Hartmann These are followed by articles 
on the work of the year suggestions to would be 
picture makers by H Snowden Ward and Royal and 
Ring The two great exhibitions the Photographic 1 
Salon and the Royal are dealt with by A C R 
Cirter The American Salon and Western 
Workers in the United States ’ conclude the volume 
It may be mentioned that this publication is the tenth 
innuil issue and equ ils if it does not exceed both in 
quality ind number of illustrations those that preceded 
it Most of the reproductions are the work of Messrs 
Carl Hentschel Ltd 

It seems scarcely necessary to add that those of our 
readers who follow this special branch of photography 
will find in this volume material which should prove 
of great value to them 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsible for opinions 
expressed by hts correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NaturS 
No notice u taken of anonymous communications ] 

Haterogenetic Fungus germs 
Ihc development of brown fungus cells in connection with 
Zoogloea as described in Natur* November 24 by Dr 
Bastion is very farml ar to me and probably to all who 
attempt pure cultures of fungi . 

Various species of mcrosupic fungi belonging to the 
irenut Ctadosporium are everywhere present on fading and 
dead leaves 1 he spores and also the vegetable portions 
of these fungi constantly assume the form called Demattum 
pullulans by De Bary Su h forms produce exceedingly 
minute colourless con 1 a which can pass through tbidlt 
- • • • -‘it ons these minuter’ 




form delicate hyaline 
Cladosporium If eiltures 


1 hyphse 
of these 


wh ch give origin to i Cladosporium It eiltures or mesa 
comdia be ome mfestcl with bacteria that form 7 ooglcea 
the hjphm become nvested w th a 1 mparatively ^hlck, 
• i cell wall and form either compi 


s of cells 


the septa exactly as hown in Dr Bastian siT g 1a 
a disease of Prunus /aponica cause 1 by a Cladosporii 
large masses of gum just sufficiently dense to prevent 
dripping issued from the wounds The mvcelium of the 
fungus spread into th s gum and procured myriads of 
brown cells arranged m chains ... 

The semi liquid gum caused the same abnormal develop¬ 
ment aa that produced by Zoogloea A plate showing the 
entire course of development of the fungus in the gum is 
contained in the New Bulletin December 1898 As these 
fungi only develop on fading leaves t was not to be ex 
pected that they would appear id infusions of young grass 

Herbarium Kew Gforok Masses 
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Note on Radio activity 
In the course of some experiment* on the chemital be 
havmur of the P and y i lys from radium (Ramsay and 
Cooke Nature August n) solutions were obtained con 
taming a radio active substance which could sometimes be 
rimtved from the solution by the formation in it cf a 
suitable precipitate Sometimes when such a solution ron 
taming immonium salts and in which several preeipita 
tions had already taken place was evaporated to dryness 
on the lid of a porcelain crucible the residue was found 
to be capable of lessening the rote of leak of the electro 
x< ope 1 e it behaved in the opposite way to an active 
residue which would increase the rate of leak Ihis 
inti activity has been observed on sever'd oc usions 
and seems to be a specific property of the matter examined 
and not to be due to any variable condition of the electrr 
scope thus the natural leak taken before is the same as 
that taken immediately after such an experiment 

I have not found any mention of a similar phenomenon 
m the literTture on radio-activity but should be glad to 
know if like results have been noticed by other observers 
An explanation of the anti activity " would seem to be 
either that the leaf of the eleitroscope which was dways 
negatively charged receives particles carrying a similar 
charge whtc h particles c -lu&r little ionisation of the air or 
that the rays exert a de ionising power on the air if one 
can conceive cf such an action W rERNrNT Cookp 

Chemical Department University College 
Gower Street W C 

Blue Flints at Bournemouth 

'iHtRr is an old mm living here in Bournemouth who 
years ago was employed in re laying a part of the Poole 
Road some little distance with n the western boundary cf 
the borough He siys that he helped to put down i 
quantity of refuse from the gas works mixed up with flints 
&< —for this was before the days when the Poole Roid 
beg in to I < nil nded with gr mite Now it so h ippened 
th it this verv in in was emplc yed to dig up and remove the 
surface of the rond in preparation for the laying down of 
the tram lines and of the wood pavement with which the 
whole roid is now ccvered and he says that he helped If 
dig Up the verv stuff which years ago he hid helped to put 
down and that this old roid material was carted off to 
the new road then in tourse of construction upon the common 
and along the top of the cliff close by this part of the Pccle 
Road 1 he flints he sa\s cime out blue and are the blue 
flints now to be seen in patches upon this new road along 
the west sea front J W Sharpf 

Bournemouth 

Intelligence of Animate 

As some stray remarks of mine seem to haw set this 
discussion agoing I should b< glad if you would I indlv 
allow me to Supplement jour correspondents interesting 
letters bv two or three further stories which hive come 
directlv under my own observation They aic intended to 
be illustrative of methods of reasoning abiut reason In 
animals particular!! dogs It will be observed that each 
pdorv his its own distinctive shade of inaccuiacy and ihnl 
the shade grows dicier is sou proceed 

1 trust however I shall by no meins be taken is doubt 
ing the correctness of the facts sent you by your scientific 
readers though I admit I might plead guilty to an indict 
ment for suspecting seriously their interpretation In the 
case of one or two of them I should not be surpristd if some 
much more tample explanation than the one put forward 
might have been overlooked 

\i) Some years ago I had a favourite Irish terrier Tim 
Tim was a brave little chap and would not quail before 
a lion Like all of his sham he had I may say in pass 
ing the rather human habit of grinning when unused and 
would smile back at you in quite a cornual fashion This 
not too common trait is I think noteworthy 

When i mere puppy fun in one bound leeped into the 
household s good grace- end by no less meritorious an action 
than by savu g us all from being burned alive It was this 
way Some newspapers thrown carelessly near the library 
grate caught fire but Tim who wis snoozing on the hearth¬ 
rug bounded up and rushed to the cook making such a 
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budding conflagration 

I am loth to point out that the young terrier could have 
had no more idea of a conflagration than Juno s geese when 
thev cackled had of the Gallic invasion from which by so 
doing they ora said to have saved the Roman Capitol and 
further I am greatly afraid that on the occasion showed 
not the foresight set down to his credit but for once in his 
life—cowardue I he results indeed as not rarely happens 
from that species of wisdom were satisfactory and the 
appropriation of the praise on Tim s part quite after the 
manner of fully acknowledged rational* 

(a) In adult life Iim used to earn his breakfast of morn¬ 
ings by c irrying my boots up to my room Where his 
astuteness and reasoning power nme in was by always 
fetching up polished loots though he might have three or 
feur pairs to pitk ind choose from Of polished pairs he 
would invariably st zc my light ones if they wire at hand— 

1 hint the housekeeper used to insist that he wished that 
1 should go off with mvself and visit friends 
When doggie stories are circling I seldom fail to 
extrart this from mv budget and I am dways tempted to 
odd little flout ishes \t all evrnts 1 never feel called upon 
to explain that Tim possessed no acquired taste for bog mud 
end act irdingly he d s arded sc iled shoes 1 urther though 
iim was bv no means lazy he set store by Helmholtzs 
greol principle of lh< conservaticn of energy He hed ex 
perimcnted tnd disroc red for himself that there was far less 
using up of brawn ind muscle in bearing along and aloft 
a thin than a heavy thick soled boot All this by no means 
appeared on the surface and so his superlative judiciousness 
was a source of delight to the c x k and of bewilderment to 
her visitors ill the year riund 

(y) V f trmer rest ting ne ir me h is a strong useful 
mongrel Major by mine 1 hough Major is a tur of low 
drgn e his wisdom is great end unc mnv I ike every 
othpr dog around here he would almost know your think 
ing—to use the pet phrase—and rertamlv would understand 
vour talking The latter st dement can be proved and I 
beg to undirtake tht demonstration 

hnr agriculturists in thrge parts fairs are the grand 
in nthlv carnivals Snne months tgo on the <ve of one 
ur f trmer said to h s wife is they sat 1 v the fireside 
Jane I think I must c hum up Majot to night and not 
h eve him fi How us to morrow as he did on the last 
oirasion Would \ u believe it so the firmer relates 
it on hearing his sentence out mirchtd M tjor most 
indignant Next morning it an early hour is Jane and 
himself proceeded to the fair there he w is sitting on his 
tail on a lime looking out fir them more than a nnle 
from home • And so he was at the fun of the fair as well is 
another 

Our farmer never onje tured there might have been 
in the me inline for th me ngrel an attraction Of his own 
in the dinction of the trwn though the torn iar was there 
to set him thinking Qut suit dccipi decipiatur 

(4) Another neighbtur possesses a spitted deg which he 
tails a water spaniel 1 hough he no less than every other 
puppy whelp and hound in the country may be dts 
tinguished for intelligence he tend they are ccrltinly not 
noted for good looks r long pedigrees Ihis particular 
thoroughbred amongst many things (a) can go on 1 message 
to any house he is directed to within a r idius of three miles 1 
(b) can c itch any hnre he sets his eyi s upon 1 tnd yet (c) will 
be fifteen years old to 1 day if he lives until January 2 next 1 
Fxplanation His owner sometimes gives a loose rein 
to a splendidly vivid imagination 
I yield to no one brth in my respect and liking for our 
ranine friends tnd m tny admiration for their affection 
their highest developed quality But I am inclined to think 
their good points ind thinking powers are often vastly 
ixaggerited by friendly and carelessly observing eyes 
Much that surprises may be of the type of one or other of 
the four stones above given Imperfect ill trained observ 
ation reading into actions motives and purposes which were 
never dreamt of setting aside the simpte for the marvellous 
assisted by a heavier or lighter dash of Munrhausenism, 
would turn folly into wisdom and wisdom into fotty By 
the help of any one of these principles one is auite capable of 
seeing in the most aimless action tha profundity of the gods 
(rfervelea co Leltnm Joseph Meehan 
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SOME SCIENTItJC CENTRES 
VI — The Physical Laboratory at the Musk,m 
d Histoirf naturbli b 

■'"PHE Museums d Histoire n iturelle in the bcuitiful 
A surroundings of the Jnrdin des Plnntts in Paris 
(bunded in 17Q3 form an institution of acknow 
ledged eminent! whilst the lectures delivered there 
are by the most renowned professors ind on most 
if not all branches of the niturel sciences It was 
Cardinal Richelieu is we know who founded the 
Jardin des Plantes somewhere 

about 1636 not long before the - 

establishment of the I rtnch 
Academy by the sime great 
Minister of Slate 

Hie phvsit il 1 eboratory in par 
dcular of these museums has been 
the se it of many discoveries and 
She centre from which has radi 
ated some of the best thrught is 
well as some cf the best work 
thit has animttid the aridemv 
ind through it the scientific world 
for thric quirt is of a century 
It is not often the case with 
acience nor indeed with other 
branches of learning that in t 
single family there should be 
found for three generations 1 
series of d stinguishcd men of the 
highest older of intellect who ha\< 
devoted their lives and best 
energies to its pursuit and 
ettaincd to universal fame More 
seldom is it then that when the 
lineage is thus preserved un 
broke n the members thereof 
should all be devoted to the one 
ind to the self same calling Poi 
three generations the Becquerels 
hate occupied in succession the 
same chur it the same institu 
tion namely the Museum 
d Histoire mturelle in P iris Thi 
number of pipers whirh hav 
been read before the Academic 
des Sciences b\ the Beequertls 
extends t< sev n or eight hundred 
Henri Becqucrcl whose portrait 
in his labc ratory at the Museum 
d Histoire mturelle is here repro¬ 
duced is we venture to think 


Edmond is known is the in 
venter of the phosphoroscope and 
the author of la Lumifere a 
work of great value in its di\ 
whilst his grandfather Antoine 
Cdsar wis likewise fimous for i 
long series of researches chieflv 
on chemical dynamics and electre 
capillary phenomena His electro- ,la 1 —Prof H * n 
magnetic balance is of historic 
interest in the development of tht gilvanomcttr 
although long since abandoned for pr ictic il purpose s 
Thus the history of the phjsical laboratory at the 
Museum d Histoire n iturelle may be said to run 
parallel with the history of tht Becquerels and the 
two to be so closely interwoven that to describe the 
part played by one and the influence exerted by it in 
the development and advancement of knowlcdgi is 
perhaps equivalent to writing that of the other in detail 
NO 1834, VOL 7 ll 


0 with othir scientific centres of this senes, 
were many discontinuities here the con 


w is bistd up n Becqucrcl s observance in 1834 of the 
deposition f metils on the negative eleetrode when 
the poles of a pile an imini rsed in solutions i f various 
mcttllic silts thit the twe solutions needed eould be 
ki pt eparl by the use of inim il membran s withe ut 
preventing the pissege of the current ind th it w th 
very feeble currents thi deposition of m t 1 is veil 



I and uniform on the surf ee of the electrode Although 
rivalled by many others in the ipplication of these 
I principles many were the fae ts nd m inv the methods 
, which he announced with rapid succession in la>ing 
the foundations of th irt of elcetrc plating 
It was to the study of electrocapillary phenomena 
I which he was the first t j obs« rve in 1867 that his later 
years were devoted I hf discovery w is 1 curious one 
1 the result if wc mistake not of the deposition of 
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metallic copper on a crack In a test-tube containing 
a solution of cupric sulphate, and immersed in another 
solution of sodic sulphide. The investigation of this 
phenomenon was full of interest, and not the least was 
the suggestion that the deposition of metals in veins 
in rocks is due to the same cause at that which he 
observed tn the broken test-tube. 

A member of the French Academy from 1839, eight 
years before being called to the chair which he filled 
to the end of his life, he was also a corresponding 
member of the Royal Society, and received from it its 
greatest honour, the Copley medal, and from the 
Emperor Napoleon 111. the Cross of Commander of the 
Legion of Honour. Thus with him there closed a 
chapter, a long, an interesting, and an eventful chapter, 
in the history of the Museums d’Histoire naturelle. 

Edmond Becquerel, although a pupil of his father 
and for a considerable time his assistant at the 
museums, did not teach there, and, indeed, as Sir 
William Crookes has said in his obituary notice of 
him in the Proceedings of the Royal Society, of which 
he was a foreign member, it may “ be remarked 
that though he had early distinguished himself by 
scientific works of high value, und as the son of an 
eminent and much respected Academician he was not 
without influence, yet none of the great scientific 
establishments of his country offered him an appoint¬ 
ment." He finally, however, secured a permanent 
position at the Conservatoire des Arts et Metiers, and 
there the abilities so long latent had full play, and 
manifested themselves by the success of his subsequent 
career. 

At the death of his father, in 1878, he succeeded to 
the chair of physics at the museum, and this im¬ 
portant position he continued to hold until his death in 
1892. Brought up as he was in a scientific atmo¬ 
sphere, he evidently inherited from his father his 

acute power of observation," and that “infinite 
capacity of taking pains which seems to be the 
essential characteristic of the Newtons, the Faradays, 
and the Darwins, and, in short, of all the great leaders 
of science." 

Since 189a Henri Becquerel has been professor at 
the Museum d’Histoire naturelle, and has continued 
those studies which his ancestors in days gone by 
pursued with ardour and with success, not the less 
marked, although perhaps, on the whole, notwith¬ 
standing their brilliant achievements, less fruitful in 
revealing that knowledge whirh was to come; for by 
his memoirs on the radio-activity of matter Henri 
Becquerel has given to the world of science the results 
of a very remarkable series of researches. 

There are four methods of studying the infra-red 

E rts of the spectrum: the thermopile, as employed 
Tyndall ana others, the radiomicrometer of Boys, 
s bolometer as used by Langley, and the phos¬ 
phorescent screen of Becquerel. After exposure to the 
violet rays, and if the screen Is subjected to the action 
of the infra-red, the phosphorescence becomes so intense 
that the energy accumulated is radiated so rapidly 
that the parts thus acted upon become quite dark 
relatively to the other parts of the screen. Thus a 
map of the infm-red can be produced and studied at 
leisure so tong as the phosphorescence of the screen 
lasts, or, indeed, photographs of the screen thus 
affected may be taken The effect is due most prob¬ 
ably to heat, and is therefore a case of thermolumin¬ 
escence Under the influence of heat the collisions 
between molecules become more frequent and more 
violent, and the energy absorbed from the more re¬ 
frangible rays, and stored up in the substance, by 
some means at present not very clearly understood, is 
once more yielded up to the aether and radiated away. 
The energy is stored up in unstable molecular aggre- 
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gates which gradually disintegrate, as radio-active 
molecules have been found to do, 1 the change of 
absorption which accompanies fluorescence being due 
to the formation of these molecular groups. 

The absorption spectrum of crystals exhibits many 
anomalies, from which Becquerel has extracted a most 
important principle. If a crystal is composed of two 
isomorphous substances the molecular elasticity of 
which varies in different directions, so that the absorp¬ 
tion varies too, the absorption spectrum will likewise 
vary in different directions, so that it is thus possible 
to detect the presence of different substances, since 
in two isomorphous substances the directions of 
molecular elasticity do not correspond, and therefore 
the directions of absorption would likewise differ. 
Each chemical substance, therefore, affects the direc¬ 
tion of propagation and of absorption 

If the directions of absorption do not coincide with 
the optic axes, it is due to the presence of different 
isomorphous substances in the crystal. The absorp¬ 
tion spectrum of each substance remains different and 
in its own particular direction, whilst that of refrac¬ 
tion is the resultant effect. By this contrivance the 
composition of rrystals has been examined and after¬ 
wards confirmed by chemical means, whilst in many 
instances the presence of substances in quantities too 
minute for the chemist to notice has been detected by 
this elegant method of analysis. 

But the most striking work that has issued from 
Becquerel’8 laboratory relates to the radio-activity of 
matter. Of this great discovery, separating as It does 
the ideas of this century from those of the last, so much 
has been written, upon their far-reaching importance, 
so many ideas have been discussed in these columns, 
that to discourse upon them here would be but vain 
repetition of all that has been said before; yet, para¬ 
doxical though it may seem, it is unquestionablv the 
work of all works that most definitely separates, and 
at the same time most closely unites, the two sciences 
of physics and chemistry, whilst it brings into promin¬ 
ence what may appropriately be called a new science— 
thut of radio-activity—a science which neither physics 
nor chemistry can claim within its old province, and 
yet neither can disclaim, nor would it very readily do 
so if it could. 

What is the influence which these laboratories have 
exerted and exert? We may ask, what is the in¬ 
fluence of the Royal Institution? Is it not to be 
measured by the work which has been done there and 
by the ideas which have been scattered from those 
great fountains of thought—if they can be measured? 
How many youthful imaginations, how many 
enthusiastic aspirations have been aroused within 
those venerable halls, of the Becquerels as of the 
Davys, the Faradays, and the Tyndalls? Parisian 
lecturers are savants, philosophers, and orators. For 
although the Teuton regards the gift of eloquence 
(we hope it is his own) as the gift to be designated as 
" gab,” the southerner or the Celt thinks it indis¬ 
pensable in the expression of a clear mind and of a 
great soul, at once saturated with thoughts and the 
grandeur of its subject; and in France this counts for 
more thnn it usually docs among us. 

These lectures are a source of inspiration to the 
multitude as well as to the grave, and their importance 
cannot be overrated. 

Having said thus much of the laboratories of the 
Museum d’Histoire naturelle, we may perhaps be per¬ 
mitted to add a word as to the central figure in this 
centre of scientific thought, of M. Henri Becquerel; 
from none need we expect greater freedom, greater 
ease, or kindlier consideration. The brief summary 

* BritUh Aiaociiutoa and Ettclnenuh >400-0*', and Phil. Mug., 1401 
PkH. Tn* >., 1847I 
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of bis researches and of that of his predecessors is the How successful have been the results both from the 
record of this branch of the museums and also of the literary and the artistic point of view readers of his 
debt which knowledge owes and must ever owe to book will not we venture to think be long in de- 
the influence of one of the most remarkable of the | riding To whet their appe tites we herewith reproduce 
pioneer laboratories and great Furopean 

centres of scientific work __ 

John Butl»r Birk* 


THE NA 1 LRF STUD\ OF 
BIRDS 1 

"THIS book fulfils the chief conditions wt 
* h ive previously insisted upon as being 
essential in all new works relating to th 
birds of the British Isles in that it is 
original mtcri sting exquisitely illustrated 
from living subjects and not burdened w ith 
technical names Indeed the latter are con 
spicuous by their complete absence thereby 
no doubt rtndmng tnc volume much more 
accept ible to re idt rs of ill classes than it 
would hivi been had it included the usual 
superfluous i itercniations in bracketed 
italics Mr Boraston it appears to k to 
tile 4 nature-study ’ of birds comparatively 
late in lift and in his case it may be truly 
said better late th in nevi r for had he 
never done so lovers of nature in general 
andpof birds in pirticular would have been 
deprived of a very charming volume contain 
mg a numbir ot fresh ideas and suggistive ro * 

observ Uions Having once decided to take 
up the outdoor study of bird life the author entered 
on his task with characteristic energy and at once saw 
how essential it was for him to follow in the steps of 
the Messrs Kearlon and to employ the c imera to 
perpetuate the set nt s th it he s > much enjoyed if his 


t kj 1 — Kituw*k« oa «n AngWsm Cliff tie i BirtU by Lead mm! 

work was to be one that would appeal successfully to 
the public 

1 Birds by Land and Sse tbs Record of a Years Work « th Field 
(last and Csmsm By J M Bometon Pp xiv+iti illustrated 
(tendon John Lane 1905 ) Price rot 6d net 
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—Young Ringed Plovers crouching Fro n B ids by Land a d Sea 

a couple of the illustrations all of which by the way 
are taken from the author s own photographs 
1 he volume opt no with the latter of what the author 
terms the two critical periods of bird-life nnmely 
Mirch and Sept mber when the migratory species 
ire in the thick of their departure from or 
airivil at th British Islands I torn Stp 
timber until May the seasonal observations 
of the ye ir f< rnuiig the subject c f the volume 
r 1 itt to the b rd lift < f the neighbourhood 
f the author s h« me it Stretford near Man 
< heater 1 it during June the scene is trans- 
f rred to tht wild ioast of Anglesey and 
Puffin Isl »nd while in July and August we 
onu more return to the home district 
lirhips the \nglesei interlude forms the 
most interesting part of the v» lumc but 
whethir on a holidiy or whethir at home 
the author s ems to be endowed with a 
m irvclli us t ipacity for work both in the 
nittir ol miking and «cording observ 
lions ind 1 t iking photognphs 
O i the w Id cliffs c f Angle sc 1 is w e are 
leld on p i stalking birds for the 
1 1 rpt se of t king their porlr ills by a well 
pi inned sn q shot dt mands i considerable 
imount of coolness and si idincss on the 
I art of the observe r is if he becomes too 
much absorl d in tht objict of his pursuit 
iwkward icudents irp lihtli to occur ind 
even if suih undesirable ontingencics are 
successfully v< ided dis ippomtments from 
unsuspected 1 unavoidable ceuses arc only 
too likely in many instances to annul the 
S*» results of all the toil and trouble Who 

for instance will fail to commiserate 
the author on having lost the chance of snapping ” 
a sitting nightjar (p '>oa) from the fact that he 
actually did not see the bird for some seconds and 
then, when "his ejes were opened the camera 
slipped? 
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A* an example of the successful accomplishment 
of a difficult task, wc reproduce (Fig. i) the photo¬ 
graph of lcittiwake gulls nesting on the precipitous 
face of a cliff, approach to which was effected by climb¬ 
ing down a narrow gulley and then scrambling over 
seaweed-clad boulders, to the imminent peril of the 
camera. 

As a specimen of really excellent bird-photography, 
we present to our readers the picture of a group o» 
young ringed plovers (Fig. a), the mottled down of 
which harmonises so admirably at a short distance with 
their surroundings. 

If it be said that this notice is purely commendatory, 
and contains nothing in the way of criticism, the reply 
is that we have found nothing to criticise or to con¬ 
demn, It is real nature-study. R. L. 


THE ARTIFICIAL PRODUCTION OF 
RUBIES BY FUSION . l 
'T' HIS memoir opens with a short historical account 
1 _ of the attempts previously made to produce 
rubies by fusion, starting with the researches under¬ 
taken by Gaudin with the view of obtaining fused 
alumina in a transparent state. He obtained by 
fusing potassium or ammonium alum, together with 
a little chrome alum, small globules, which became 
opaque on solidification, but had the composition of 
the ruby These were shown by Becquerel to have 
the cleavage of corundum, and contained small cavities 
lined_ with crystals of ruby. Gaudin concluded that 
alumina could not exist m the vitreous state, and this 
view was supported by C. Sainte-CIaire Dcville, on 
account of the uniform density of the oxide before 
and after fusion. The facts at present known are in 
support of this view, for the transparent alumina 
obtained by fusion is a completely crystalline mass. 
The problem was not further investigated until, in 
1886, Charles Kriedel described an experiment by which 
corundum was obtained by fusion, presenting most of 
the properties of the ruby, but differing from the 
natural product by the presence of certain included 
bubbles, and by a rather fow density. 

As the production of the so-called “ Geneva rubies " 
remained a trade secret, M. Verneuil started a scries of 
investigations, following up the work of Gaudin. He 
found that to obtain the fused material in a transparent 
state certain conditions must be rigorously fulfilled. 
He compares the solidification of alumina to that of 
water, which forms according to the method of cool¬ 
ing transparent or opaque ice. An important observ¬ 
ation which appears to have escaped Gaudin is that it 
is only the portions of alumina which are fused in the 
cooler parts of the flame which remain transparent 
on solidification. One of the greatest experimental 
difficulties is that, however carefully the cooling is 
conducted, the fused mass is excessively brittle. This 
brittleness is least marked when a very small support¬ 
ing surface is employed. The apparatus devised by 
M Verneuil is very ingenious. The blow-pipe ana 
furnace tube must be absolutely vertical. The finely 
powdered alumina, containing the requisite quantity 
of chromic oxide, and specially purified, is admitted 
by means of a fine sieve, which is given a series of 
regular taps, controlled by an electromagnet, so that 
the material falls down the tube intermittently in a 
series of thin layers It forms a cone at the bottom, 
and as soon as mis conc.rcarhes a hot enough part of 
the tube the apex fuses, and the fused material then 
extends gradually upwards In a long filament. This 
eventually reaches a still hotter part of the furnace, and 
develops a spherical mass instead of growing further; 
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this spherical globule when solidified forms the ruby. 
The cooling has to be vary gradual, so that the crystal¬ 
line particles have time to become regularly arranged, 
or an opaque product is obtained. If the ovoid mass 
is carefully detached when cold, it splits up into two 
nearly equal portions, but not along a cleavage-plane. 
The product so obtained is an individual crystal, and 
the direction of its principal optic axis is never very 
different from that of the major axis of the ovoid. 

The product when cut cannot be distinguished by 
its chemical, physical, or optical properties from a 
stone cut from a natural ruby. The operation may 
be considered successful when the clear product weighs 
12 to 15 carats, and has a real diameter of 5 or 6 
millimetres. It is, however, impossible to obtain 
stones larger than i carat free from included bubbles 
and cracks, and experts can therefore readily dis¬ 
tinguish the artificial gems from natural ones. These 
flaws do not in any way detract from the beauty of 
the stones; they are often clearer than many natural 
rubies, which arc seldom found perfect. 

The paper is illustrated by diagrams of the very in¬ 
genious apparatus devised by the author. 


CALCIUM METAL. 

"C* LECTROMETALLURGY has at last succeeded 
in producing metallic calcium in commercial 
quantities, and at what must be considered a relatively 
low price. Until within a few weeks ago this metal 
had only been available in very small amounts, and re¬ 
mained a rare laboratory specimen; it is now obtain¬ 
able at a price per kilogram less than that charged 
by most chemical dealers for a small one-gram sample. 
Humphry Davy first formed the amalgam by electro¬ 
lysing lime, mixed with mercuric oxide and slightly 
moistened, with a mercury kathode; he isolated the 
metal in small quantities by distilling off the mercury. 
Since then many chemists have tried in vain to find 
a method suitable for its preparation on a larger scale. 
Matthiesen, making use of Bunsen’s suggestion of 
applying high current density at the kathode, only 
succeeded in obtaining a few grams at a time by electro¬ 
lysis of the fused chloride, or of mixtures of calcium 
and other chlorides having a lower fusing point. 
Henri Moissan, as the result of a critical study of the 
numerous proposed methods, was able to prepare some¬ 
what larger quantities of the metal. His method was 
essentially a modification of that proposed by Li&s- 
Bodart and Jobin in 1858, which consisted in reducing 
fused calcium iodide with metallic sodium. Moissan 
found that molten sodium forms an excellent solvent 
for calcium, and bv heating calcium iodide with a 
large excess of sodium obtained on cooling a cake 
of the sodium-caluum alloy resting on the sodium 
iodide Small quantities of the alloy were thrown into 
well cooled absolute alcohol, which reacts with the 
sodium leaving the calcium pure, but in the state of 
a fine crystalline powder. This powder can be 
agglomerated by pressure and fusion, and thus 
Moissan prepared the fine specimen ingots of this 
metal which so greatly interested visitors to the Paris 
Exhibition of 1900 It is largely to him that we are 
indebted for a knowledge of the properties of the pure 
metal, of 'which he prepared some 4 kilos, by this 
process. Contrary to ihe earlier descriptions, calcium 
is a white metal, the yellow coloration being due to 
a film of nitride; its melting point is about 760° C., and 
its density 1 85. The definite compounds which it 
forms directly with hydrogen and nitrogen promise 
useful applications in the laboratory in cases where 
it is necessary to remove these gases. 

The next advance was made almost simultaneously 
by Borchers and Stockem at Aix-la-Chapelle, and 
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Ruff and Plato at Berlin Hie method employed by 
these workers was in principle that of Matthiesen but 
by suitable construction of apparatus and regulation 
of temperature much better yields were obtained and 
the metal was thus prepared in larger quantities 
Borchers and Stockem electrolysed molten ciluum 
chloride, which was maintained at a temperature below 
the fusing point of calcium, they ascribe the low yields 
At higher temperatures to the reaction of fused dictum 
with calcium chlonde to form a subchloride Using 
an iron rod as kathode they obtained a metal spongr 
which was pressed with tongs before removing from 
the electrolyte The raw material prepired in this 
way contained some 10 per cent of calcium chloride 
which could however be ilmcrst entirely removed b\ 
subsequent fusion of the metal 

rhe final step in the evolution of the commercial 
process was taken bv Suter and Redlich of the Flektto 
chemische-Werke Bitterfcld By the ingenious cm 
ployment of i kathode which only just touches th< 
surface of the fused cilcium chloride they obtain a 
small layer of fused calcium under the k ithode, before 
the calcium has collected in sufficient amount to flow 
away the ckitrodc is very slightly raised, the metal 
thus comes into a cooler rone and solidifies By con 
tinuing the process i rather irregular rod of calcium 
is built up which itself forms the kathode The metal 
is supplied in these rough rods which in outward 
appearance strongly resemble cabbage stalks but show 
a white metallic surface when cut through 

The present price quoted in Germany is about 204 
a kilogram retail or I2t a kilo in 100 kilogram lots 
which quotation alone proves the feasibility of the 
proce ss The technical product is said to contain about 
0711 per cent pure calcium 164 per cent calcium 
chloride and o 4 per cent sodium If one may judge 
b> the c ise of metallic sodium the rc will doubtlc ss be 
difficulties in finding any large demand for the metal 
but it will obviously be much appreciated foi experi¬ 
mental purposes in man\ chemical and physical 
laboratories R S Hi nos 


NOTh'i 

A\i regret to annrunce that Sir Ionthian Bell Bert 
F R S died n Tuesdee at etghtv 1 ght years of age 
1 he death of Mr Norman M iccoll late editor of the 
Athenaeum at sixtv one years of age will be dceplv re 
gretted h> many men of science Mr Maccoll did much 
to further the interests of science end to cultivate sympathy 
with the pursuit of natural knowledge emong readers not 
actively engaged in scientific, work 
On Saturday last direct lelegriphic communication was 
established between Livcrpocl and Ieheran in Prrsi 1 1 

distance cf four thousind miles lhr Une belongs to the 
Indo Furopean Ielegraph Companv 
On luesduv next December rj Mr Henry Cunynghame 
will deliver at the Rojal Institution the first of a Christinas 
course of six lectures adaptid to e juvenile mditory on 
ancient and modern methods of measuring time experi 
■mentally illustrated 

At the December meeting of the Astronomical Society of 
T ranee an address was given by Mr de Watteville on the 
temperature* of stars lhe lecturer described a series of 
experiments made bv him in the Count de Labaume Pluvinel 
laboratory and exhibited a series of photographs of spectra 
obtained by him reproducing the principal types described 
by Sir Norman I ockver The president congratulated the 
speaker on having obtained such brilliant results on the 
subject of which he has already delivered a thesis at the 
Norbonne 
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It is announced by the ithinaeum that the Circolo Mnte- 
matico di Palermo intends to offer an international prize 
for geometry at the fourth International Mathematical 
Congress which will meet it Rome in 1908 lhe prize 
will consist of a sm ill gold med il to be celled the Guircia 
medal after Is founder end of 3000 francs and will be 
given by prefeiencc though not net ess inly to an issuy 
which advances the knowledge of the theory of ilgebraical 
curves of space lhe treatises may be written in It than 
1 rench German or English and must be sent to the pre si 
dent of the Circolo Matemalico before July 1 1907 

We learn from the 7im that on 1 riday last President 
I oubet renewed Dr Ottv Nordenskjold who was presented 
bv the Minister for Sweden and Norway in Paris On the 
evening of the same d ly Dr Nordenskjold delivered a le turi 
n his Antarctic explor it ons before the p rench Geogruj hieal 
Society Prince Gustav Adolph and Prince William of 
Sweden were present ind sever il Ministers were represented 
Dr Nordenskjold was lhe guest on Nature! ij afternoon of 
lhe 1 ins Muntc pel l oinril at the Ifdtel de A tile He was 
wel on* I bv the pitsident of the council who presented 
It vv th a shot ntclil ccium morating his v it to the 
ltv On S turd iv evening Dr Nordenskjold delivered i 
le tv re before * large and distingv shed vudience at the 
Sc 1 bonn 

Till de*th is announced if Mr C G Barrett one of the 
ed tors of the hntomologist e Monthly Magaein at the age 
of sixty eight years 

la is slated th it tan cting of the 1 rench Surgical 
Society held on Dee mber 14 a reporr of the committee 
appointed to invesligite Dr Doven s researches on cancer 
and its miciobe was real and that some of the conclusions 
support Dr Deyens eli is No authentic details have 
however is vet been pull h d 

lux following recent deaths ite innounced in the BulUUn 
rf the I rench Physical Souelv and the Popular Sctcm 
Monthly —M Jeunet lete ptofessor of physics Prof 
I espiault if the l Diversity of Bordeaux Prof Je seph 
Thimont of the tfcole Ste (uneviAve and other institutions 
Prof Clemens A W nckler professor rf chemistry at 
Diesden Prrf Max Berl 1 f Berlin noted for his publi 
Uions on ethnologv Mijm Henry T AIvcrd chief of the 
d *iry division of the t. S Department of Agriculture 

tx the Bulk tin of the lieveh Physical S 1 lety No ziq 
the death is innounced of Prof Ma 6 de I dpinay of 
Marseilles a former me 1 r ef the counril of the socitty 
Pi of Ma < de I Cp nav s r r hes were mostly tonne ted 
with cptrs ind had spec a! refetenrr to the determination 
of wavelengths Iv mem f nterference phenomena on 
the lines first laid down I v F i/eiu lhe methods used were 
nterference due U dniblei friction interferenc of a direct 
rav with e ne pissing thr ugh i 1 unina of the crystal ind 
interference of twr revs e le passing once and the other 
twice through the lamina A further series ef researches 
dealt with the inverse pr 11 ill cf determ mng the specific 
mass of water Most of tie exper ments were performed 
with sodium light Prof Ma ( d* I $pinay s latest re 
searches were conducted conjointly with M Ruisson who 
proposes to complete them 

Glass hives for the observ ilion of bees it work have 
been in use for miny years and latterly ants nest* have 
been on view at the Crystal Palace but it may be new to 
many of our readers to learn that Messrs A W damage 
Ltd of Holborn have actually put on sale a contrivance 
called The Lubbock Formicarium ' which is really a 
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portable ants neat which can be moved anywhere without 
trouble or inconvenience and which it 1* claimed will laet 
for upward* of six year* with ordinary care The apecie* 
■elected ■* the email yellow ant Fcrmtea flava and the neet 
li enrtoied in a frame 10 inches equate resembling a picture 
frame except that it muit of course be laid flat and the 
cover must be kept over it except when the ants are under 
observation The nest contains ants in their various stages 
and some of the other insects which are associated with 
them and it is supplied with or without a queen 
and accompanied by full directions as to management This 
novelty has attracted cons derable attention already and the 
visitors many of whom are children show much interest in 
this novel exhibition 

Dr Charles Waldstein gave a lecture on Herculaneum 
and the Proposed International Excavation at the Royal 
Academy on December 14 He remarked that from 
Herculaneum many beautiful works might be expected 
The city and district of Herculaneum were overwhelmed 
with volcanic material but this is not the impenetrably 
hard lava commonly supposed Geologists have shown that 
apart from actual contact with air the material is perfectly 
friable and manageable for the excavator The beautiful 
works from the city which are to be seen at Naples show 
that the disaster was not destructive of the beauty of the 
works of art at Herculaneum Manuscripts which can be 
unrolled and read as well as glass and marble with no 
trace of fire on them give good hope of what may be ex 
pected from thorough excavation I he catastrophe was a 
marvellrus preservation of a provincial city s life at the 
moment of arrest The King has expressed approval of the 
proposed international excavation and the King of Italy as 
well as his Prime Minister promise support The Presi 
dent of the United States the German Emperor the Presi 
dent and Government of the French Republic the Ttnperor 
of Austria and the King of Sweden encourage the under 
taking There is already a committee in Vienna and it is 
hoped to secure the cooperation of many other national 
committees Mr Neville Rolfe our Consul at Naples has 
told Dr Waldstein that there is ample work for many 
years without infr ngement of private r ghts 

Our Norwegian namesake— Naturen —for November con 
tains an illustrated account of the mammoth discovered in 
the Kolyma district in 1901 and now mounted in the St 
Petersburg Museum The monster has been set up in the 
position in which it was found namely endeavouring to 
struggle out of a quicksand or crevasse 

In the Issue of the Sit ui gsbencl It of the Vienna Academy 
for November 10 Dr T Werner gves an account of the 
zoological results of his recent expedition to Egypt and 
Nubis The most important part of tl e collection appears 
to cons st of orthopterous insects—a group hitherto very im 
perfectly known from the countres n question and of 
whl h a large series of specimens w is obta ned Very note 
worthy is the discovery of certain Central Asian species of 
the group in the heart of this part of Africa A fish and a 
fresh water mussel previously supposed to be confined to 
the Upper Nile are recorded from the delta and some 
interesting observations with regard to certain reptiles have 
also been made 

We are indebted to the publisher—G Freytag of Leipzig 
—for copies of the two issues of the new (twenty sixth) 
edition of Pokorny s Naturgeschlchte des Tierreichss ” 
a well known zoological text book for schools The present 
enlarged edition has been supervised by Mr M Fischer, 
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of Mulhausen The book Is issued m two forms one more 
expensive than the other In the cheaper issue (of which 
the price is 3s 6d ) there are only five coloured plates, 
whereas in the more expensive one (price 4* 6d ) the number 
of illustrations of this description is twenty mde Some 
difference in the arrangement and number of the cuts dls 
tinguishes the two issues Considering the price of the 
volume the coloured illustrations are all that could be 
desired Ihe fact of the work reaching its twenty sixth 
edition is a suffic ent guarantee of its fitness for its special 
purpose 

We have received a copy of a new monthly publication, 
Indum Publtc Health (No 4 vol 1) which is to be devoted 
to the discussion of public health question* in our Indian 
Empire We cannot help expressing the opinion that It is 
undesirable to multiply small journals of which there are 
already too many It would be better to enlarge the scope 
of the exist ng journals 

In the Journal of the Quekett Microscopical Club (ix , 
No ss) Mr T B Rosseter gives a good description of the 
anatomy of Taenia unuota a tapeworm of geese and proves 
by feeding exper nents that the cysticercoids inhabit certain 
copepods and ostracods and Mr Weschd investigates some 
new sense-organs of Diptera concluding that where the 
antennae are not particularly sensitive the palpi have struc¬ 
tures to compensate and may bear organs of touch taste, 
and smell but not more than two of these at the same time 
He also describe* certain organs probably of sense on 
the legs of many species the function of which ib doubtful 

We have received Researches in Helminthology and 
Parasitology by Prof Joseph Leidy edited by hi* son Dr 
Joseph I e dy (Smithsonian Miscellaneous Collections part 
of vol \lvi ) It gives a summary of Prof I e dy ■ con 
tributions to science with bibliography and should prove 
of considerable value to those engaged in these branches 
of research Commencing in 1849 Prof Leidy s contribu¬ 
tions were continued without intermission down to 1889 and 
are no less than 378 in number many being of considerable 
importance and embracing paras tes of all k nds as well 
as some papers on comparative anatomy 

In the report for the year 1903-4 on the administration 
of the Government Museum and Connemara Public Library, 
Madras amongst other interesting matter the following 
paragraph appears — A prolonged tour was made in the 
Mysore province In connection with the ethnographic 
survey with the primary object of continuing my researches 
into the character of the Canarese cranium (vide Museum 
Bulletin iv a 1901) The work was carried out under 
conditions of cons derable difficulty caused by the terror 
of the natives who mistook me for a recruiting sergeant 
bent on seizing them for employment in South Africa or 
for the Somali war and fled before my approach from 
town to town rhe littlo spot which I am in the habit of 
making with Aspinall s paint to indicate the position of 
the fronto nasal suture when measuring the nose was sup¬ 
posed to possess blistering properties and to turn into a 
number on the forehead which would serve as a means of 
identification The untimely death of a Korava outside 
a town where I was halt ng was attributed to my evil eye 
Villages were denuded of all save senile men women and 
children The vendors of food stuffs in one bazaar finding 
business slack owing to the flight of their customers raised 
their prices and a missionary complained that the price 
of butter had gon* up My arrival at one important towe 
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wap coincident with a tempi* festival, whereat there were 
not sufficient men left to drag the temple car In procession. 
The headman of another town, when he came to take leave 
of me, apologised for the scrubby appearance of his chin, 
as the local barber had fled. One man, who had volunteered 
to be tested with the tintometer, was suddenly seized with 
fear, and, throwing his body-cloth at my feet, ran away 
and was no more seen. An elderly municipal peon wept 
bitterly when undergoing the process of measurement. 
Such are a few example* of the results which attend the 
progress of the Government anthropologist." Mr. Kdgar 
Thurston finds that the average cephalic index of various 
group* of natives in the southern (Tamil and Malayalam) 
districts of the Madras Presidency ranges from 72-6 to 76 5, f 
while that in the Canarese and Maratha area ranges from 
77.1 to 81 8. The significance of this brae hycephalic element 
is not yet elucidated. 1 

In the Transactions of the Academy of Science of St 
Louis, vol. xiii., No. 8, Mr. J A Harris gives some details I 
of polygamy and floral abnormalities in species of Solanum 
A collection of flowers of Solanum carolmense showed about 
twenty staminate to eighty perfect flowers. A second paper . 
by the same writer describes the germination of seedlings 
with unequal cotyledons of Pachira campestris, a genus | 
sometimes allied with Bornbax. 

The formation of a botanic garden in sandhills does not 
perhaps suggest utility or success, but in the Gardener's I 
Chronicle (November 19) Dr. Masters gives an account of 
the practical results obtained by experiments carried out in \ 
the garden, or, a* it may be called, the experimental station 
established in the Belgian dunes at Coxyde. As an instance 
of the way in which experimental results are sometimes 
opposed to theoretical supposition, the writer describes the 
successful formation of a forest of dwarf poplars In the 
sandhills, and even suggests that thev would act as nurses 
to seedling pines 

It is characteristic of the scattered groups of islands 
which lie between the parallels of 45° and 6o° south that 
in their flora they all contain a proportion of what has been 
termed a Kuegian element. Amongst these are the so- 
called Southern Islands of New Zealand, of which the latest 
account is that given by Dr. Cotkayne in the Transactions 
of the New Zealand Institute, vol xxxvi. The plant associ¬ 
ations of the Auckland Isles include a forest formation, with 
Olearia lyallu as the dominant tree, which Dr. Cockayne 
regards as the primitive forest, and one that was previously 
more extensive, but which has been curtailed by the spread 
of a rata forest similar to the rata forests found in New 
Zealand. This fact, and the existence of a well marked 
New Zealand element in the flora are points of evidence in 
favour of a former extension of New Zealand to the south 

Mr. A Tinolr, of the Imperial Provincial College, 
Chinanfu, Shantung, has sent a further communication upon 
the flowering of the bamboo, in which he supplements— 
in view of the letters of Prof. J B. Farmer, K.R.S., in our 
Issue for August it, and of Mr J S. Gamble, F.R.S., in 
Nature for September 1—the Information supplied in his 
previous letter. Mr. Tingle is unable to tell the species of 
the bamboo* that flowered, but he reports that they were 
small, growing to a height of about 4 metres, and that the 
stems averaged about 4 cm. in circumference near the 
ground. All the bamboos have died since flowering. Mr. 
Tlngie point* out that the bamboo will grow In Shantung 
only if carefully cultivated In a garden. The seasons, he 
remarks, have been in no way exceptional in Shantung. 
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Amono the interesting collection of models of Palaeozoic 
seeds and cones exhibited by Mr. H. E. H. Smedley at a 
recent meeting of the Linnean Society, a few are of special 
Interest to palieobotanists. The example selected for illus¬ 
tration here is that of the group of three models of the 
sporophylls of the lycopodiaccous cone, Lepidocarpon, from 
the Carboniferous formation. The model on the left shows 
the general morphology of a single sporophyll, from which 
will be seen the peculiar shape of the integument and 
micropyle, much resembling a hand-bag. The centre 
model demonstrates the general anatomy as seen in the 
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transverse section, and shows the complete lamina of the 
sporophyll, while that on the right clearly exhibits the com¬ 
plex internal structure of the sporangium containing four 
megaspores, one of which has developed a seed-like form¬ 
ation filling nearly the whole of the sporangium, the other 
three being abortive. In urging an affinity between the 
lycopodiaceous tones and the gymnosperms, the author sub¬ 
mitted the following points of agreement.—Integument and 
micropyle, the single functional megaspore in the spor¬ 
angium, and the detaihment of the seed-like organ as a 
whole. 

Th* report of the Meteorological Council for the year 
ending March 31, 1904, shows Increased activity, and Is 
somewhat more bulky than its predecessors, extending to 
more than zoo pages, the report proper embraces only some 
30 pages; the remainder is composed of appendices which 
contain details of the operations of the office No change 
has taken place in the constitution of the council during the 
year, nor Is any clue given to the future of the office result¬ 
ing from the deliberations of the Meteorological Grant Com¬ 
mittee; their report, however, was not issued until after 
the period to which the council’s report refers While the 
work of a former Government department is arduously per¬ 
formed, the Meteorological Office continues to hold a very 
anomalous position compared with similar establishments 
In other countries, it performs valuable public duties, but 
has not the status of a Government office, although sup¬ 
ported by a Government grant The operatioris may be 
summarised under four principal heads.—-(1) ocean meteor¬ 
ology, the collection, tabulation, and discussion of meteor¬ 
ological data for all parts of the ocean, and the preparation 
and Issue of charts and the supply of instruments to the 
Royal Navy and mercantile marine; (a) the issue of storm 
warnings to all seaports willing to receive them, of dally 
weather forecasts, and of forecasts for agriculturists during 
harvest seasons; (3) the climatology of the British Isles, 



i&4 


NATURE 


[DECEMBER 11 , »QfM 


statistics relating to Bntnh cotome* and dependence* and 
rep Lie* to numerou* meteorological inquiries from all 
source* (4) the discussion of automatic register* received 
from the observatories and other *tation* ill connection with 
the office The library contain* weather map* and other 
publication* received from alt part* of the world and the*e 
are available to all person* Wishing to eontult them 

P**T a cf the Bulletin of the Department of Agriculture 
of Jamaica contains an interest ng article by Mr H H 
Couiln* the Government chemist on the po**ibility of 
manufacturing stanh from cassava on such 1 scale a* to 
underaell German potato ftarch in the English market 
The high proport cn of starch in cassava make* the latter 
twice as valuable a* the potato a* a raw material and 
cassava has the additional advantage that it is not liable 
to fungoid disease* suih a* produce extraordinary variation* 
in the annual potato crop in Germany 1 he seasons of its 
growth and harvest are moreovtr perfectly unrestricted 

SOUK apparatus left by the late M hdlix Worms de 
Romilly has been offered by the French Physical Society 
for distribution to its members 

I'm Association of Engineers of the School of I itgo is 
organising under Government pitronage a congress of 
mining metallurgy appl ed moohnnic* and geology to be 
hold at Liige from June ati to July 1 1905 on the occasion 
of the Universal Exhibition 

In the Phyukaltsche Peitschnfi for December 1 Mr 
Hermann Bonin contributes an interesting report on steam 
turbines based on the vr tings of Stodol. Feldmann 
Gutermuth and Boveri In it the Laval Curtis Rateau 
Polly and I arsons turbine* are figure 1 and the r peculiar 
feature* discussed 

Prof R W Wood contributes i paper on n rays to the 
Phyukaltsche /eit chrtft f r December and suggests that 
those experimenters who obti n pos five and those who 
obtain negative results should arrange to make a series of 
joint experiments in the w «y that has been done in a similar 
»ase by Cr«mieu and Pender 

W* have received a the* s by Messrs H l Crowell and 
OLD Lenth on the Doble needle regulating nozzle 
for hre hoses and other jets This nozzle i* furnished with 
x convergent mouth piece in the centre of which is a 
peculiarly shaped needle the effect of which on the 
stream 1 nes it to obviate the spraying noticeable with 
ordinary jets and thus to increase the efficiency I he paper 
s printed by permiss on of the Massachusetts Inst tute of 
technology 

Prof N Uuow contributes to Itrrtstnal Magnetism 
and Applied Electricity an ingenious method of constructing 
magnetic chart* It consists in developing the magnetic 
potential in a aeries of spherical harmonics and represent 
mg on a Mercator s chart the poles of the various harmonics 
and curves showing their zeros and so forth The advantage 
of this system is that instead of drawing a large number 
of magnetic curves it is possible to convey more exact 
information bjfcedrawing a comparatively small number of 
curves indicating the various terms in Gauss s expansion 

In a paper read before the Institution of Mechanical 
Engineers on November 16 Messrs A E Seaton and 
A Jude emphasise (he need of testing materials which are 
to be subjected to rapidly repeated or to alternating loads 
by other methods than by merely determining the tensile 
strength and elastic limit A form of apparatus is described 
by means of which the ability of a notched bar of th* 
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material to withstand impact can be massured, and If fee 
shown that although a high tensile strength may be accom¬ 
panied by a small resistance to shock a bar Which respond* 
satisfactorily to the impact test always has sufficient tsnada 
strength and elast ity The best results as regards restate 
ame to shock are obtained with those steels which contain 
only a email proportion of carbon an extraordinarily rapid 
increase of brittleness occurring with an increase in the 
percentage of carbon The line of fracture of the metal 
follows the direct r n of the fernte and avoids the partita 
Oil quenching has the effect of increasing the shock strength 
of steel to a value which is 500 per cent to 600 per cant 
greater than that f the natural steel in its best condition 

A new and rev sed edition of stage 111 of Mr Vincent 1 
Murchd s Object I essons in Elementary Science bated 
on the Schene issued by the London School Board * ha* 
been issued by Mesxr* Macmillan and Co Ltd 

In the November 1904 issue of the Central the magazine 
of the Central Technical College Old Students Association 
Prof H F Armstroig FRS continues hi* pajiers on the 
mechanism of combustion and there is an illustrated de 
s nption of the Manhattan railway power station of New 
V ork contr buted by Mr W \ Del Mar 

In addition to the enumer ition of classes and other 
administrative matter the Johns Hopkins University 
Circular fer Novenler 1904 contains one or two original 
papers Among these may be mentioned one by Prof 
W B (lark on the Matawan f ir 1 xtion of Maryland 
Delaware and New Jersey and its rotations to overlying 
xnd underlying formations 

In* Department of Agriculture and iechnical Instruction 
for Irelind has issued a pamphlet entitled Notes for 
Manual Instructors Manu il instru ticn is comjmral ively 
new in Iretand th conditions ire different from those in 
other countries and there are initial diflculties to be over 
tome Tor these r a son* the notes here brought together 
should be of real assistance to teachers of the subject 

A copy c f an U tianac for the year 1905 compiled at the- 
Offices of the hgyptnn Survty Department and published 
by the National Pr ntmg Department at Cairo has been 
received The alt mnac provides full particulars of the dates 
of oil the imjiort nt meetings of the various Government 
departments md gees information on points in connection 
with the Cover 11 ent regulations which *h uld be of service- 
to tourists an 1 r * dents 

In view of the lirgely increased facilities provided within 
the post few years by the publication department* of various- 
institutions and more especially by the Carnegie Institution 
for the promotion of original research with its incident 
publication* the Wagner Free Institute of Science, Phila¬ 
delphia ha* dec ded to discontinue for the preeent its work 
in thi* department and to devote its energies more ex¬ 
clusively to othei purposes indicated by its founder 

Wk have received a copy of the Guide to the Archive* 
of the Government of the United States in Washington ’ 
just published by the Carnegie Institution of Washington 
The guide was begun by Mr C H Van Tyne and Mr 
W G Lei and and completed by the newly organised Bureau 
of Historical Research The original purpose of the guido 
was to gather information of the whereabout* of important 
historical materials but os the work proceeded it was found 
desirable carefully to deal with all administrative record*. 
The work in fact developed into a survey of an thfr 
branches bureaus and division* of the Federal Government 
in Washington 
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< Two new volume* hav* bees added to 0*twald’« eerie* 
« edeotiSc classics, published by Mr. W. Engelmann, 
LelpeSg (London: William* and Nor gate), bringing the 
number of reprint* and translation* tn the collection up to 
One of the volume* 1* a truncation, by Herr F. 
Pl*hq, of Kepler’* “Dioptric*,” with an Introduction, 
notes, and sketch of Kepler’* life and work. The second 
volume (No. 145) contain* reprint* of two paper* by KekuU, 
edited with note* by Herr A. Ladenburg; the paper* are:— 
41 Uber die Constitution und die Metamorphosen dar 
■chemischen Verbindungen und Uber die chemliche Natur 
>de* KohlenttoO* " and “ Unterauchungen uber aromatltche 
Verbindungen.” 

The annual report of the Smithsonian Institution for 
the year ending June 30, 1903, ha* been received. A* usual, 
the general appendix make* up the greater part of the 
volume. The excellent and varied selection of beautifully 
Illustrated paper* by men of science of all nationalities, con¬ 
stituting the general appendix, provide* a trustworthy In¬ 
dication of the extent and nature of the progress in science 
during the twelve months with which the report deals. It 
Is Impossible here to give even the title* of the fifty-three 
paper* Included. Some of the papers hove been reprinted 
from Nature and other periodicals, some are addresses de¬ 
livered before scientific bodies, und a few aro new 
contributions. In addition to these works there are 
« number of translations of papers originally published in 
other languages The first place is given to a reprint of 
the general description of the moon included by Prof N. S. 
Shaler In the introductory chapter of his memoir on " A 
Comparison of the Features ol the Earth and the Moon ’’ 
This paper is illustrated by ten magnificent plates. The 
work done on radium and radio-activity is chronicled In 
papers by M. E. Curie, Prof. J. J. Thomson, Sir William 
Ramsay, Mr, Soddy, Sir Oliver Lodge, Sir William Crookes 
—the names being mentioned in the order in which the 
papers are printed. Geographical research Is represented 
by contributions by Captain E. W. Creak, Mr. Alfred H. 
Brooks, Commander Peary, Sir Dements R. Markham, 
Dr. Otto NordenskjAld, M. G. Ts. Tsyblkoff, and others. 
The articles on geographical and zoological subjects are 
Illustrated very profusely, and the volume will make a 
valuable addition to reference libraries fortunate enough to 
secure copie* of It 


OUR ASTRONOMICAL COLUMN. 

Discovery of a New Comet (1904 d).~ A telegram from 
the Kiel Centralstelle announces that a new comet was dis¬ 
covered by M. Giacobin! at Nice on December 17 11, Its 
position at 17I1. 41.3m. (M.T. Nice) was 

R.A.«i6h. 14m. 40s , dec -=>+*7® *8', 
and its movement was in a north-easterly direction. 

This position 1* situated on the western boundary of the 
constellation Hercules, about 44m. east of « Corona?, which 
ha* approximately the same declination (*7° *')< and is 
favourably situated for observation during the three or four 
hours preceding dawn. 

A second telegram from Kiel infbtms us that the comet 
wa* again observed at Nice on December 18. Its position 
at i6h. 44m. (M.T. Nice) wa* as follows — 

R.A.»i6h 17m. 34*, dec,4.*7° 54' 8'. 

Tmpxr.'s Comet (1904 c) —The following details of M 
St. Javelle’s rediscovery of Tempei’i second comet are given 
In No. 3984 of the Attronomueho Naehriehtan :— 

M.T Nic. ^R.A. (spp.) Dsc. (spp.) 

Nov. 30 .. 6 "7 48 ... 19 36 3^'89 -it *8 37 3 
Dec. t ... j sj 10 ... 19 40 *3‘S» •• -24 4« J7'5 
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The comet wa* a feeble and 111-defined object a* seen In 
the Nice equatorial of 0-76 m. aperture, and had the appear¬ 
ance of a whitish spot 1' 5 to s' o in extent; no nucleus 
wa* visible. 

A continued abstract of M. Conlel’s daily ephemari* 
(itironomtcht Nachnthten, No, 3971) 1* given below 

tab. MI Paris. 

,9<>4 •<»PP*> | *(•»>> >°t * *:*• A* 

Dee. so ..105130 -as 55 . 0*31106 0*113 

„ u ... 20 58 39 -aa 36 .. 0*31480 

„ 14 ... si 5 43 . -sa 17 ... 0*31760 .. o*io8 

„ 26 .. 21 12 44 . -21 57 ... 0 32044 

,,28 .21 1941 ... -2135 .. 033333 . 0*103 

„ 30 ... 21 36 35 -31 13 ... 0*33636 

T ,9 ° 5 

Jan 1 at 33 34 -20 50 .. 0*33934 . 0*098 

Encks's Comft (1904 b) -An observation of Encke’s 
comet was made b> Hen van d Blit at Utrecht on 
December 8 At 8h 3m. 46s. (M.T. Utrecht) the position 
of the comet was 

a (npp) —aoh. 46m. si us, 8 (app.)-+j° 13' 19*5, 
and its magnitude was estimated as 7 5 This observation 
indicated that a correction of +41S , +1' 1 was necessary to 
the ephemeris published bv Messis Kaminsky and Ocoulitsch 
in Aslrouotmsihc• Nachruhhn. No 3981 (Aitronomucha 
Nachruh ten, No. *985). 

Observations or Olu*ltaiions by Planets —Di. T. J. J. 
See, wnting to the Astronomiich* Nachrtehtrn (No. 3984), 
explains the futility of making observations of occultntlons 
by planets for the purpose of determining the extent of the 
planetary atmospheres He points out that the extent of 
the irradiation about a planers disc, at night time, in every 
case exceeds the probable extent of the planet’s atmosphere, 
so that the star is lost in the irradiation zone before the 
interposition of the atmosphere between it and the observer. 

Thus observations of this charactei, made during the 
hours of darkness when the irradiation affects the observ¬ 
ation, can never succeed in determining the amount of re¬ 
fraction suffered by the star light in passing through the 
planet’s atmosphere, because the star is always hidden 
before It reaches even the outer limit of that atmosphere 

Relative Dnirr of the Hyades Stars. —In a paper com¬ 
municated to the British Astronomical Association Dr 
Downing, K R S , discusses the resulting values obtained 
by Herr Weersma, and published in No. 13 of the Groningen 
Astronomical Laboratory Publication!, In order to determine 
the relative drift of the sixty-six Hyades stars dealt with 
by the latter observer. 

Tiie results of the discussion show that these star* may 
be arranged in three chief groups as regards the amount 
and direction of their annual motion The first group con¬ 
tains thirty-eight stars, including most of the bright one* 
except Aldebaran, having a mean motion of o' 096 per year 
In the mean direction 106® from north towards east In the 
second group Aldebaran and three faint stare are included, 
and the annual mean motion I* a* much as o' 160 In the 
mean direction 160®. In both these group* the magnitudes 
are In no way related to the amounts of movement, tome 
of the fainter Mars, in fact, haying a greater apparent 
motion than the brighter ones in the same group. The 
values for the third group are o' 036 and *54® respectively, 
and it Is reasonably conjectured that this group la at a 
greater distance from our system than the other* (Journal 
British Astronomical Association, No, I, vol. xv.). 

Dssionahons op hie Vakiadlk Stars discovered during 
1904—In No. 3984 of the UtroHemurhe Nachrichtm the 
Variable Star Commission of the Astronoinischen Gesell- 
schaft publish a catalogue of fifty-eight new variablee, dis¬ 
covered by various observers during the present year. They 
give for each star the number by which it will in future be 
known, the temporary designation which this replaces, Its 
coordinates and the amount of precentor) in each coordinate, 
for 1900, and the magnitude The catalogue la followed by 
a detailed account of the discovery, variations, and general 
characteristic* of each variable 
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Thb “ Companion to na Omwvatoky.” —The 1905 
rvilHnn of the well known " Comoanton to the Observatory. 


nomlcal observations. Ephemeridea for the planet* and their 
satellites, the Greenwich magnetic elements, the times of 
maxima and minima and the periods of numerous variable 
stars and data relating to a number of double star* a 
given amongst the mast of information contained. 

As in previous years, Mr. Denning gives the dates and 
radiant points of the principal meteor showers and Mr. 
Maw has supplied the double-star tables, whilst the 
ephemerides of an ever-increasing number of variable start 
have been taken from advance proofs generously contributed 
by M Lcewy 


GLACIATION IN NORTH AMERICAA 
'T'HIS volume, which has only recently reached us, is by 
- 1 no means of merely local interest The first 226 pages 
form a treatise on glacial geology in general, and represent 
the author's view* after tome twelve years of study of drift 
deposit* In the field. No one who examine* plates i. to vi. 
can mistake the character of these deposits; these excellent 
photographic pictures would meet, indeed, with international 
acceptance. On p. 30 we have some suggestive figures 
given as to the area of existing glaciers, from which it 
appears that the whole drift-covered country in North 
America is only ten times as large a* that still covered by 
tee in Greenland. The Antarctic ice-sheet, moreover, is as 
extensive as that postulated for North America in “ Glacial ” 
times, a fact that effectually “ removes the element of in¬ 
credibility which, at first thought, attache-, to to striking 
a theory as that of the glacial origin of the drift." -The 
northern ice, however, as Mr. Salisbury immediately points 
out, extended into temperate latitudes, and special explan¬ 
ations must thus be sought. New Jersey, we may observe, 
lies on the latitude of Lisbon and Sicily in the northern hemi¬ 
sphere, and corresponds with Cape Town and Melbourne 
in the southern and more glacial hemisphere. Mr. Salis¬ 
bury at present seeks the cause of older widespread glaci¬ 
ations (p. 19a) In Chamberlin's hypothesis of variations in 
the amount of carbon dioxide In the atmosphere Elevation 
accelerates rock-decay, and this process promotes re¬ 
frigeration bv withdrawing carbon dioxide from the air. 
The possibility of variation In the constitution of the atmo- 



Fia I Sid* of s glacier la Greenland, (bowing the montme-debrii in lb* 
lower part, while the appar lot 11 almott fret from it 


sphere, owing to the emanations of volcanoes, is also touched 
on as one of many other causes controlling the supply of 
carbon dioxide. 

Plates xviu. and xix are valuable for the comparison 
they afford between the landscapes formed by the uniform 


ice-cap of Greenland and the protrusion of peaks through 
a dwindling ice-area in the familiar scene* of Swi tx s ria fld. 
Other interesting photographs from Greenland occur on 

S ates xxv. and xxvi., and one of them is hare reproduced 

f tg. i). 

The general propositions stated by the author are illus¬ 
trated by examples of moraine-material, striated surfaces, 
Ac.) from Ntw Jersey, so that dwellers in that State may 
now acquire e new Insight into the topographic feature# 
round them. Mr. Salisbury restricts the word kamt to 
material washed out from and left against the irregular 
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margin of a glacier (p. lib), while tlkerr represent the 
channels of subglacial streams. Seeing how these two terms 
have been interchanged, us the author’s references show 
(p. 136), it might have been well to invent .» new word for 
the special type of water-formed terminal moraine which 
the author describes here as a kame Chapter v,, on 
changes In drainage resulting from glaciation, contains a 
very suggestive study of the former glacial lakes in the flat 
basin west of Newark The concluding 550 pagrs are con¬ 
cerned with " local details,” the meaning ot which be¬ 
comes clear after so excellent an Introduction. One of 
the most striking illustrations is that facing p ^37 (Kig. a), 
where the “ plucking ” away of blocks along the Joint- 
planes of a glaciated suiface Is clearly shown bv the stsp- 
like structure and abrupt details of the lee side of a roche 
moutonnie. This term, by the by, does not seem to be 
defined in the earlier portion of the book. 

In conclusion, we could wish that some “ State Survey ” 
would give us a similarly comprehensive memoir for the 
glacial provinces of the British Isles. G. A. J. C. 


THE PEOPLE OF THE NORTH-EAST OF 
SCOTLAND .» 

T T is to the credit of the Anatomical and Anthropological 
x Society of the University of Aberdeen that it can issue 
Proceeding! in a form far superior to those of the Anatomical 
Society of Great Britain and Ireland—the only other 
anatomical society in this country. Even in the contents 
of its Proceeding! the younger society, founded and fostered 
by the professor of anatomy in the university, compares not 
unfavourably with the older society. 

Naturally one turns first to those papers which deal with 
the people in the north-east of Scotland. By common repute 
they are a shrewd, “ hard-headed ” race. In a well written 
paper on the contents of short cists found in Aberdeenshire 
and neighbouring counties, Dr. Alexander Low tells all 
that can at present be known of their ancestors, the pre¬ 
historic inhabitants of this part. The picture drawn bv Dr. 
Low is founded on the broken skeletons of eight men and 
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University Press, 1904 ) 
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two women which owing to the foresight of the late Prof 
Strbthere and of Prof Retd, have been glowjy accumulated 
and safely preserved in the anatomical museum of the 
university These prehistoric Aberdonians were of low 
stature (j feet s inches to « feet 4 inches) with rounded heads 
which measured in breadth from 8s per cent to 85 per cent 
of their length One can see. by referring to An Analysis 
of Anthropometric Statistics ' a contribution made to this 
volume of the Proceeding* by Mr John Gray that only 
about is per cent of the present inhabitants of Aberdeenshire 
possess heads which in the proportion of their diameters 
resemble tboee of the prehistoric tare Further it is 
evident that the present inhabitants of Aberdeenshire stand 
as regards the diameter of the hea I—the only racial 
characteristic that can be dealt with—in an intermediate 
position between the long headed highlanders of the west 
of Scotland and the short headed prehistoric people of the 
east coast The natural inference appears to be that the 
preeent race of the north east of Scotland is the reeult of a 
fusion of the east and west types—but the west has exerted 
the stronger Influence One of the two female skulls de 
scribed by Dr I ow is that of a woman who in shape of 
head belonged to the west rather than to the east type 
She may have been an exceptional member of the short- 
cyst race but it is more probable that she was a western 
woman captured by the eastern invaders Those who seek 
to discover the factore which determine the shape of the head 
will find most valuable material in the fourteen plates con 
tnbuted by Prof Reid 1 hey represent serial sections of 
the heads of two subjects which had been very successfully 
prepared 

In these Proceedingt one can recognise the influence that 
the Anatomical Society exerts on the medical graduates of 
Aberdeen A skeleton of a Chinese coolie sent from Singa 
pore 1 Boxer's skull brought from north China five Wa 
Kamba skulls and ten Wasoga crania collected in Uganda 
provide material for the junior members to examine and 
report on A paper contributed by Dr F W Molr contains 
the results of a prolonged study of the people of Ashanti 
It it not strange that the University of London in the very 
centre of the Empire offers no such stimulus to its medical 
graduates as is given in Aberdeen? When the board of 
studies for human anatomy and morphology was recently 
constituted in the University of London the study of human 
laces was for all practical purposes completely excluded 

The eyesight of the people in the north east of Scotland 
is remarkably good Drs Usher and Stoddart found from 
the examination of 400 students that 15 per cent were 
myopic or short sighted Fuchs found in Germany that 
bo per cent of students at a corresponding age were myopic 
Norns and Oliver give a8 per cent as the corresponding 
figure for American students About three in every hundred 
of the Aberdeen school children are myopic the proportion 
in Edinburgh is almost twice that number Seven per cent 
of the Aberdeen police are short sighted 

In conclusion, it is to be hoped that the oblivion which 
so frequently overtakes the Proceeding 1 of local societies 
because of their Inaccessibility to other workers will spare 
ths Pro< eedmgt of which this volume is but one of a series 


the national domains, the survey of forest reserves and ths 
preparation of topographic and geologic maps The hydro- 
graphic and hydrological branch has charge of all investi¬ 
gations relating to the occurrence of water as a mineral and 
as a source of wealth to the country It is engaged in 
making systematic measurements of tne rivers and stream* 
throughout the Slates and of the flow of water and the 
supply available whether for domestic use or as a source 
of power It also through the Reclamation Service pre 
pares plans for the constitution of reservoirs canals and 
other work* for the irngat t n of and land* of which there 
are very large areas in Amr r ca and superintends the carry 
mg out of works that havt been decided on for reclamation 
lo show the thorough way in which the work of the 
department is earned out and the pams taken to ensure 
efticiency recently a conference was called by the chief 
engineer for the purpose of enabling the heads of the 
engineering staff of the Reclamation Service (twenty five in 
number) to become acquainted with their work and of ex¬ 
changing views and information a* to the works in hand 
and those planned for the future and so secure uniformity 
cf method in carrying out their work At this conference 
an nddres* was given by the chief engineer on the duties 
of the officers engaged in the work and papers were read 
by the engineers having charge of the various works in 
execution A record of these proceedings with copies of 
the papers and other information is given in one of the 
State papers issued by the department 

Nearly two hundred engineers hydrographers and topo 
graphers are m the employ of the Reclamation Department 
alone and comprehensive instructions ire issued is to the 
management of the works rates of pay for assistants and 
workmen and other matters One condition laid down by 
the State is that in all constructive work eight hours shall 
constitute a day s work for all labourers and mechanics 
For the use of the staff engaged in the hydrologiral 
department a manual 1 has been issued containing instruc 
tions os to the proper method of taking observations ind 
the best form of float and current meters to be used under 
different conditions with illustrations of the different kinds 
of meters in use and the method of using the same from 
bridge cable and boat stations forms of reports diagrams 
of discharge and current observations with formults and 
tables to be used in computitions 
Irom time to time the reports aent in by the staff as to 
the results of the various surveys and works going on are 
issued by the department some of which relating to water 
supply and irrigation the relation of rainfall to run 
off and the floods in the Mississippi have been noticed in 
Matitrb of January 7 July a8 and November 3 the last re¬ 
ports Nos 8g 90 91 being on the witcr resources of the 
Salinas Valley the geology and water resource* of the 
lower James River Valley and on the natural featurrs and 
economic development of drainage areas in Ohio * 


.c« with accompanying Papers Co uptled __ _ .. _ _ 

Supply and Irrigation Pa| cr No 93 (Washington Government Prt tug 
Office 1904 ) 

Hydrographic Manual of the U S Geological Survey Water Supply 
I e tin ted Statu 1 > 1903 
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HYDROLOGY IN THE UNITED STATES 
'T'HE Geological Survey Department of the United States 
embraces much wider duties than those covered by the 
similar department in this country and the following note* 
upon some of the various matters with which it deals and 
of the trouble taken to afford information as to the mineral 
resource* and water supply of America may be of interest 
The United States Geological Survey Department was 
created by an Act of Gongrea* In 1879 Trom time to time 
it* duties as originally set out have been considerably 
extended tor administrative purposes the survey is now 
divided into branches and divisions comprising geology 
topography hydrography, with offices charged with 
administration and the publication of maps and reports 
The department of the Geological Survey baa charge and 
classification of all public land* the examination of the 
geological structure, mineral resources and the products of 
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A BIBLIOGRAPHY OF AGRICULTURAL 
SCIENCE .* 

"THE yearly increulng output of scientific workers, like 
x the fleas that have lesser fleas to bite ’em ’ has 
tailed into being another class of workers who have to 
abstract the papers into Jahresberichte Centralblatter 
records, and the like the next step in the ad infinitum 
process being represented by the indexes which appear every 
decode or so to the abstracts themselves By no other 

means would the investigator be able to read up the 

literature before attacking a new problem and though 
there may be two opinions as to the wisdom of so doing, 
there can be none as to the desirability of having the power 
if need be lhe present volume consists of a subject index 
to the first twelve volumes of the Experiment Station 
Record the well known senes of abstracts of both American 
and Furopein papers in tgriiultural science which is issued 
monthly by the United Stiles Department of Agriculture 
ind distributed so liberally to all foreign workers lhe 
A xpenment Station Ricord is indeed something more than 
a journal of abstracts it contains from time to time special 
articles resuming the current state of knowledge about par 
tuular subjects and written by some acknowledged expert 
for example in this index we find mentioned special articles 
by Kuhn Stohmann Kellner /unit and liagrmann on 
nutrition investigations done 
The abstracts proper m the Experiment Station Record are 
generally very full like all ibstracts they vary much in 
value but generally they fulfil thur real purpose of telling 
one whtthcr it is worth while to reed the original paper or 
not Naturally with a subject like agriculture touching 
on so many sciences the ibstraits cover a very wide held 
ihemistry bottny zoology geology all have their special 
journals which must le looked through lest any article 
bearing on agriculture escape meteorology bacteriology 
veterinary science horticulture also contribute in addition 
to the great volume of journals in every country which 
are devoted solely to agricultural topics the present index 
only adds to the debt of gratitude which all British workers 
in this field have long owed to the United States Depart 
ment of Agriculture in fact if one w ents to find the 
reference to some L nglish experiment by far the best if 
not the only way of truing it is to hunt up its abstract 
in the Experiment Station Record Such a pursuit will 
new be greatly facilitated by thi present general index 
which represents a putting together of the very full indexes 
to each of the annual volumes A further feature of value is 
i complete list of Itulletins issued by the various divisions of 
the U S Department of Agriculture with references to the 
abstracts in the Record When we add that the department 
has also published card indexes to the more important 
foreign agriculturd publications as for exdniple to the 
well known 1 andvo Vereuchistationcn we get a further idea 
of the completeness with which the United States Depart 
ment of Agriculture is pursuing its self imposed task of 
bibliography 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


At the Darmstadt Technical College Mr Clarence Feld 
monn has been appointed professor of clectrotechmcs 
Puoi W Nsat.Br director of the departments of physical 
chemistry and electrochemistry at Gottingen has accepted 
the chair at Berlin previe usly occupied by Prof Landolt 
Prof Vhrhenhs has declined the ippointment offered 
him it Berlin tho Swedish Academy of Sciences having 
feunded a Rebel Institute of Physical Chemistry with Prof 
\rrhenius is director 


Deal in University has conferred the degrees of Master 
in Surgery and Doctor in Medicine honorti cauia on Sir 
hreden k Treves C B and the degree of Doctor in Science 
h noru cauia on Maj r Ronald Ross C B F R S 


Dr F W Skcats demonstrator in geology at the Royal 
l ollegc of Science has been appointed to the chair of 
geology and mineralogy in the University of Melbourne in 
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succession to Prof J W Gregory FRS, now professor 
of geology at Glasgow University 

Chairs for research and teaching in protozoology and in 
helminthology are about to be established at the London 
School of Tropical Medicine, the funds being provided by 
certain colonial Governments The importance of these 
branches 0/ research in tropical* medicine is unquestionable, 
and it is gratifying to know that this is appreciated by the 
Governments which have thus assisted the study of the> 
subjects 

Da Jolt has been appointed ordinary professor of maths 
matics at Lausanne Dr Heinrich Liebmann hitherto 
recognised tedcher in mathematics has been appointed 
assistant professor of philosophy at Leipzig, Dr Roland 
Scholl assistant professor of chemistry at the technical 
college Carlwuhe Dr Arthur Wehnelt assistant professor 
of theoretical and applied physics at Erlangen Dr Georg 
Edler von Gcorgievics hitherto professor of chemical 
technology at Bielitz is to succeed Prof Karl Zulkowskt at 
the German T ec hmcal College at Prague 

r hr annual inference of teachers arranged by the 
London County Council will be held on January 5-7 next 
it the Medical h summation Hall Victoria Fmbankment 
At the hrst meeting addresses on the teaching of arith 
metic will be given by Mr C 1 Millis and Mr S> O 
Andrew and the discussion will be opened by Mr \ W 
biddons Othtr subjects to be brought forward at sub 
sequt nc meetings are —the psychology of dictation the 
teaching of ri iding art teaching in Japan the influence 
on hmdicraft if ait ti idling in elementary ind secondary 
schools the rt training of the artisan and true and false 
applications ot hroebels principles 

1 m promoters it the movement for providing the Uni¬ 
versity College of North Wales with new buildings on the 
site presented by the Corporation of Bangor have within 
the list few diys been greatly encouraged in the task by 
an announce 1 it that Mr Owen Owen will contribute 
1000 1 to the building fund this donation taken in con 
junction with thr lecent bequest to the college by the late 
Dr Isaac Roberts of the sum which is expected to reach 
about HOtof ml by the lato Mr Jchn Hughes of Liver 
pool and Mr Riclltrd Hughes of Llanfwrog Anglesey of 
5000 1 and 150 it respectively for the purpose of establish 
ing s holarships affords 1 welcome indication of the interest 
which n now b< ng taken in the firtunes of the college by- 
Welshmen having the like means and w sh to benefit the 
cause of higher education 

At a recent meeting with reference to Swanley Horti¬ 
cultural College presided over by Lady Brassey Mr J t 
Mcdd urged the claims of the college to recognition by the 
Board of Agriculture and showed how the institution now 
fulfilled the conditions which it ought to do if it were to 
expect an annual grant from that Government department 
He also alluded to the nature study course for teachers 
which was held it Swanlty duung the summer holidays 
Sir J ohn l orkbui n pointed out that all educational establish 
nunts that did their duty were in need of funds and that 
Swanley C III ge was no exception Mr Buckmaster chief 
inspector to thr Board of Education spoke of the efficiency 
of Swanley College at the present time and thought that 
all energy should be directed towards maintaining and im 
proving the position which Swanley had attained rather 
than to naugurating similar underttkings 

Ai iirtssinO the boys at St Clement Danes Holborn 
Estate Grammar School on Monday I ord Alverstone re 
marked that it was the knowledge acquued in youth which 
tasted longest lhe effort to retain impressions in later 
life wax m m irked contrast to that made when the brain 
was younger Modern languages therefore should be 
earnestly and carefully studied at school He was glad to 
see a considerable number of pupils had gatned honours in 
English literature In the hurry and race of modern life 
there was a tendency to advocate education which would 
be of immediate assistance to professional life, but he was 
strongly of opinion that up to the age of sixteen or seven 
teen a boy s education should be general and the tampt 
ition to specialise too much should be resisted A boy 
vould be a better student and would make a better man 
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of tho world if up to seventeen he received a liberal educa¬ 
tion rather than one directed to any tpecial object Moat 
educationist* would agree with Lord Alverstone in 
his objection to specialisation at school, but in connec¬ 
tion with this subject it is pertinent to ask whether the 
study of Greek is not specialisation to a boy who is taught 
English and Latin properly 

At the annual speech day of Scarborough Municipal 
School on Tuesday the Right Hon A H Dyke Aclnnd 
chairman of the governing body of the school remarked that 
if he were asked what the seconduiy schools of the country 
needed most he would say more money fewer examinations 
md a more effective instruction in hnglish linguage and 
literature Ihcy win ted the means which would enable 
them to try to follow the example of other countries in the 
matter of secondary education The culprit in this case 
was not the Board of Education but the Treasury If it 
hod to put down ten millions for elementary education it 
tried to take it out of second-cry c due ition and at this pri 
sent moment of our country s histoiy there w is nothing 
which needed more assistance than secondary tducation 
lAith regard to examinations Mr \cland strongly con 
tended that thp old system of paper examinations was not 
1 true test of the efficiency of a school and was often 
altogether deceptive The true test wis whin h ilf a dcren 
inspectors spent four days md witched the work of the 
pupils os was done it Scarlxirough In Anuric i there wire 
llmost no exaimn itions and in Germany the < rdmary p iper 
examination of which we thought so much was unknown 


SOCIETIES AND ACADEMIES 

London 

Royal Bociety, October aj —“ Some Physical Characters of 
the Sodium Borates with a New and Rapid Method for the 
Determin ition of Melting Points By C H lurgsu 
and A Holt, jun 

1 he glasses obtained by fusing sodium i arbonate with 
boric anhydride c in be transformed cither wholly or in pirt 
on prolonged heating into si tble crystalline varieties, 
which mvatiably melt at higher temperatures thin the 
glasses from which thiy were dimed 

A study of the melting points of the crystalline and 
vitreous forms of mixtures of different compositions leads 
to the conclusion that only two sodium borates tan be 
obtained by fusion—Na ,0 413,0, ind Na ,0 13 , 0 , 

1 he addition of N 1,0 to boric inhydride produce s in the 
first place a solution of the borite Na,C 4B,0, in bone 
enhydnde Ihis then becomes supersatuiated end the 
borate in excess sepiratrs on heating for some time The 
emount which sepirctes continues to irureise until the 
mixture has the composition of nearly pure Na O 4B,0, 
when complete crystallisation occurs Between this point 
md the compound Na ,0 B, 0 , the crystalline forms appear 
to be solid solutions of the two above mentioned borates 
mhvdroua borax itself being almost the eutectic point 
In mixtures containing more sodium than Na ,0 B, 0 , the 
crystals seem to be solid solutions of this compound with 
sodium carbonate 1 he glasses appear to be the superfused 
and metastable forms of the crystals 

Analyses of glasses and crystals of various composition 
confirm the observations derived from the melting points 
The melting point method employed consisted essentially 
of a platinum wire which was heated electric dly to which 
\ small bead of the substance under investigation was 
hung A light weight was attached to the bead When 
the wire was heated to the melting point of the substance 
the bend and weight fell off Ihe resistance of the wire 
was determined at this moment and thence the temperature 
lhe method proved good for substances like glass which 
have hitherto not been supposed to melt at anv definite 
temperature 

November 17 —■“ On the Group IV I incs of Silicium ” 
By Sir Norman Lookysr, KCB ILD ScD FRS 
and F E Saxandall, A R C Sc 
In previous commumrations to the Royal Society an 
account has been given of the behuyiour of tho lines of 
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sillcjum under varying experimental conditions and as a 
result of the inquiry the Unes were divided into four dis¬ 
tinctive groups lhe genuineness of the lines of group iv , 
as silicium lines has recently been questioned by M 
de Gramont of Paris He concludes that, as the lines of 
group iv always disippear from his spectra with the air 
lines they ue reallv due to oxygeo or nitrogen This is 
so much at virunic wuh the Kensington conclusions that 
it has been considered necessary to give in the piesent 
paper the phi li gr iphii evidence on which those conclusions 
were based Rcprodui tirns of photographs of silicium 
spectri under vinous ilntnral conditions are gnen and 
from the behiviour of tl e Si iv lines in the different photo¬ 
graphs it is claimed th it thev c ennot be due to anything 
other than silicium * 

In the vacuum tube speitruin of Sil\ the Si iv 1 nes are 
seen to be slrongir thin even the strongest of Neovius’s 
ur lines which appe cr in the same spectrum 
In one of the repudiations thi spark spectrum of 
s idiuni sila o fluoride vol itiliscd between pi ctinum poles 
is compared with the sp irk spectrum of air also made in 
< indescent between platinum jades In each spectrum the 
ordinary lines of mtrogin and oxygen are well seen The 
silicium lims in questicn are shown in Ihe former spectrum 
but hive no errresponding lines in the air spectrum It is * 
tlso mentioned tint these lines do not ixcur in the Kensing 
ton spuk spectrum of anv element other ih in silicium 
Ihere ire ictording to \i nius wry weak lines of 
oxygen or nitiogin near the jx sitions of the silicium lines 
* 4*9 1 md 4111 4) These font nr Iinis ere possibly the 
lines whnh ( rniton 1 gits in hs spnirt hut from the 
evidince adductil in thi present paper thtv tri not the lines 
which apjiear so stirngly in the Kensingt in silicium spectra 
In another repioduction the SiF, spot ti 1111 is given along 
sidt that of « Oroms md the identity f position of the 
Si iv lines md strong lines in the stell tr s net rum is shown 


Linnean Society, December 1 —Prof W A Ileidman, 
b R S president in the ch ur —Proteid digestion in animals 
and plants Piof S II vims, I R S In tins discourse 
Prof Vines In st remarked that the found ition of our know 
ledge of gastru digestion in animals w is 1 nd by van Hel- 
mont so ltng igc is early in the sew nteenth century 
( Ortus Medicinal 1048) who held that it was effected 

by an acid fernunt But in spite of lontinued research 
by Reaumur Stevens, Spallanzani and others it was not 
until two hundred yiars !th r that the feiment w ts utually 
detected This important discovery was made in 1836 by 
the celebrated Schw inn who gave to thi ferment the name 
pepsin In the iturst of subsequent investigation it 
cime to bt ri cgn seel th it the digesti m of the food is not 
by iny na tns complete 1 in thi stomai h but that the greater 
put rf the digtstivc process is carried on in the small 
intestine (duodenum) by the |>anireatic secieticn Claude 
Birmid ISCert lined in ibV that the pincreatir juice con 
1 11ns a ferment th it digests proteids to this ferment the 
name trypsin ’ was given by Kuhne in 187b Ihesi two 
wire the only protcisis I n< wn until quite recently (1901) a 
new piotease teemed crc|ism by Cohnhcim its dis 
wcerer was idded to the list like tiypsin this protease 
peptolyses peptones and is active in alk dine liquids but 
its piptenising power is mil h lfss marked as it is without 
action on dbumm and fibrin though it can peptonise casein 
lhe discovery of eiepsin suggested the pos*ihility that 
trvpsin might be not 1 single enzyme as had hitherto been 
thought but a mixtuic of cn/ynirs possibly of jieptonising 
with peptolysing tnzvmes Rc earch n this direction has, 
in the hinds of Dr \ernon ilready (iqo3) shown that 
what is generally known is trypsin is 1 mixture of crepsin 
(pmereato erepsm) with what mey he teimed trypsin 
proper It is not intonie iv dde th it analysis may be earned 
still further and th it trvpsin pioper mev itself be found 
to be a mixture of a peptonising with a peptolysing enzyme 
Prof Vines next turned tr |>roteid digestion in plants His 
own contributen m ide within the last three years consists 
of a number c f observ il c ns on m my different plants or 
jiarts of plants shewing that a protease of some kind is 
probably to be found in ill parts of all plants at one stage 
or other of their development It appeirs that whilst alt 
plants thit have been investigated can effeit peptolysis. 
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only a limited number have been found capable of digesting 
fibrin Prof Vine* hat ascertained that m certain cases 
(yeast mushroom) the tissues contain a mixture of erepsin 
with a fibrin-digesting enzyme, a result which finds its 
analogue in Vernons researches on pancreatic trypsin 

Entomological Society December J — I rof 1 B 
Poulton T R S president in the chair —Mr H St J 
Oonlsthorpo exhibited Qutdiut nigrocoeruleui taken by 
Mr H C Dollman in a nbbithole at Ditchling Sussex 
this being the fourth recorded British specimen -Prof 
1 Hudson Isars exhibited a sptitmen of the rare longi 
corn Tetroptum cattaneum taken about two years ago in 
the vicinity of the quays it II irtlepool and probably intro 
duced fre n abroad —Mr Ci J Arrow exhibited i siriee 
Of the I amellicorn bectlis frcin the Burchell collection and 
remarked that Burchell hud at the time of their capture 
some seventy years ago already noted their powers of pro 
ducing musical sound —Mr C O Watorhouao exhibited 
drawings illustrating the development of the front wing in 
the pupa of the Tusser silk moth shewing the relation of 
the tracheae to the veins prepared fer txhibition in the 
Natural History Museum He also exhibited some coffee 
berries from Uganda injured by a smill beetle belonging 
to the Scolvtidi<c and two coleopterous Iirva. from (he 
Buichell collection from Brazil submitted to him for deter 
mination by Prof Poulton One iiuih teromerous larva 
two inches long much resembling thi lirva if Helops Ihe 
more interesting one was noted by Hun hill to be luminous 
and appeared to be (he 1 irva f in I I it« rid Mr J J 
Walker exhibited the type speci mn < f Haplothorax 
burchelh G R Waterhouse fiom the Ilcpe toilettion a 
remarkable ( arahid discoteicd be Burchell in St Helena 
It is now exteedmglv rare if not entuelv extinct in its sole 
locality the late Mr Wolliston during his visit to the 
island in 1S75 6 having tntuely filled to find the beetle 
alive though its deid and mutilated remains were often 
met with —The ProoliSont exhibited < ases showing the 
results of breeding experiments upon Paptlio unea con 
ducted by Mr G f 1 eigh who h id for thi f rst time bred 
the trophomu 1 form from trophomux tsclf He also ex 
hibited a photograph tiken by Mr Alfred Robinson of 
the Oxford University Museum slowing the Xyloeopid 
model and its Asilid mimic exhibited bv Mr 1 I Green 
at a recent meeting The ex imple was part cutarlv inten st 
ing inasmuch as Mr Green s record of the mimic circling 
round its model tended to support the view that the bee 
is the prey of the fly Erebia palanca n sp md Kribti 
sfygtie chiefly in regard to its association with E emas in 
Spain Dr 1 A Ohapmas 1 he author described 
hr bin palanca a new species from the ( antabrian range 
he • ud it wis phylogenetii ally a recent offshoot of E ttygne 
and the largest and most brilli int in lolouring of all the 
knewn members of the family—[ ntom 1 gical ixperienies 
durtng a tour through Iidu ind Cevlon Oitcbcr 10 iqoj 
to March 26 1904 Di G H LongatafT 

Geological Society Decern! er 7 —Dr J L Msrr 
1 RS president in the chair—I he hiniical ind mineral 
ogical evidence as to the origin of the dolomites of 
southern Tyrol Prof L W Ikssti Recent work on 
modern coral reefs has shown that these limestones contain 
very little if any insoluble residue lhe study of the re 
lative pn portions of the organisms composing these reefs 
ind the alterations that they undeigo has further shown 
that 1 irsls plsy 1 subordinat p irt n them and thit -il 
ar us ilgL formnnifera and other organisms form the 
bulk of the rocks of the reefs The aithor has applied th s 
infc nuati n in the examination of collections from the mu h 
drl itid area of the dolomitrs of southern Tyrol Thi 
chc meal examination of numerous specimens frun the 
Si hlei n dol mutes of the St hlern the L ingkofl the Marino 
lata thi Sella the St Cassian district the Richthofen Reef 
ind nu n r us other localities is described so f ir as relates 
to the pr poi turns of lime and magnesu and cf insoluble 
1 s due 1 hist results irt ompared with s 1 liar inalysc s 
I 1 ine t nes from lower and higher horizons 

Physi si Society I) c mU 8 —Dr It T Glizebrook 
I k S pres dent In the h r On 1 rapid method of 
ippoximite harmonic Hnalvss Prof S I Thompson 
I r the study of iltemating lr tin urrents ind for sever il 
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other applications harmonic analysis is simplified by the 
consideration that all the even terms in the Fourier ex¬ 
pansion are absent In this case the second half period is 
similar to the first half period but with the ordinates of 
the corresponding angles reversed in sign Given a com¬ 
plicated harmonic curve containing constituents of the odd 
orders only the zero line can always be drawn so that the 
constant term vanishes from the Fourier series the mean 
ordinate being zero and it is then always possible to choose 
as origin a point for which the ordinates at o° and 180° 
are zero I he paper gives a rfsumi of the various methods 
which have been employed for harmonic analysis by re¬ 
duction from simultaneous equations graphical means and 
by harmonic analysers The method adopted by the author 
is a simplification of 1 general method of analysis published 
by Prof Runge \ high frequency alternator W 
Duddell I hi author described and showed in action a 
high frequent y altunitor which he had constructed in 1900 
f< r s me 1 xpi r n 1 Is on the resistance of the electric arc 
and with which frequencies up to 120 ouo ~ per second had 
been obt lined \n illustration will perhaps convey some 
ide 1 cf how high a fr quency of 120 000 ~ p< r second really 
is In plotting curves for oidinary frequencies of 50 to 
too ~ per second t scale often adopted is 10 inches for 
too ~ If it were attempted to plot a curve up to 
120 000~ per second to this stale the curve paper would 
require to be ta 000 inches or neirly on* fifth of a mile 
ting hxhibition of experiments t> show the retardation 
cf the signalling lurrtnt on 3400 milts of the Pacific cable 
between Vancouver and Fanning Island Prof W E 
Ayrton lhe experiments were performed upon a cable 
electrically equivalent to the portion of the Pacific cable 
betwien Vancouver and Tanning Island the product of the 
lapintv (in mfds ) and the resistance (in ohms) being nine 
millions Thue dead beat galvanometers were employed to 
indicate the current at the beginning in the middle and 
it the end of the cable It was shown that upon applying 
jntMT at one end of the cable the current at that end 
w is enormously gri ater than its ste idy value and that 
one fifth of a second 1 lapsed before any indications c f current 
were shown at the far end of the cable By that time the 
lunent it the sendug end was 37 times its steady value 
and after two fifths of a second it had fallen to 2 j times 
its stead\ value In about five se onds the current became 
steady 

Royal Astronomical Society December 9 —Prof H II 
turner in the chair -On a very sensitive method of deter 
mining the irregularities of a pivot and on the influence 
of the pivot errors cf the Radtliffe transit circle upon the 
right «sc ensuing of the Radrliffr catalogue Dr lambaut 
lhe method is a modification of that of M Hamy a small 
steel pin being inserted in each pivot by means of a lever 
arrangement noriz intal as wtll as vi rtu al displacements 
dui to pivot irregularities can bt 1 hservi d I he apparatus 
which had been found entirely satisfaitor) was fully de 
scribtd and illustrated—On the vilidity of meteor radiants 
us delirmmed from three observed tricks Mr Olmpnuui. 

A note accompanying a photograph of the detached nebula 
in Cygnus W S Piwnka Ihe nebula was the one 
■ ecrntlv photogriphed bv Dr Max Wolf the present plate 
taken with the life Dr Isaac Robertas 20 inch reflector 
showed the details of the nebula on a larger scale A 
second note by Mr 1 ranks upon dark nebulosities was also 
riad it was lllustrited bv four photographs of long lenti 
ular ncbul e each of whi h w is sharply divided longi 
tudinully throughout its entire length by a dark line lhe 
uthir suggested that these nebuli probably spirals seen 
tdgcwais were cooler nt their extreme edges and that this 
band of cooler mBtter absorbed their light and caused the 
appe ir in e of the dark bands seen in thn photographs — 
lwo papers on the lunar theory one being a note on the 
ompletion of the solution of the main problem Prof 
l rnest Vv Brown —An analysis of 143 terms in the moon s 
longitude P H Cowoll —On the decline in the magnitude 
c f the variable 159 1914 Pegasi Mr Wlokhsun. 

Zoological Society, December 13 —Mr Herbert Druce, 
wee president in the chair—Some specimens of a gazelle 
f om I destine 1 new species Oldfield Thomas, P R S 

The cnthropoid apes illustrated by a Urge collection of 
mounted skins skeletons and skulls the Hon Walter 
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llBtlwohlHL The gorilla from South Cameroon and the 
white-faced chimpanzee of the Gaboon were characterised 
as new —The cranial osteology of the ciupeotd fishes Dr 
W G IMeweed.—Charai ter* and synonymy of the British 
specie* of sponges of the genu-. Leucosolema Prof E A 
Mlnohln—Descriptions of eighteen species of land shells 
belonging to the genus Macrothlnmys and its allies Dr 
W T Stamford, FRS —Descriptions of a new genu* and 
thirty tiro new species of phytophagous Coleoptera of the 
family Haltindse from South and Central America M 
dooobp. 

CAMBR11X.V 

Philosophical Society, November 28 —Prof Marshall 
Ward president in the chair—Remirks on Piroplasmosis 
with exhibition cf specimens GUI- Nutted I—Note on 
some peculiar fe itures in seedlings of Teperomia A W 
Hill Hie seedlings of Peperotnta umbihcata were found in 
the Andes of Bolivia it about i j 500 feet above sea level 
The species 11 a geophilou* one with small bulbs and peltate 
leaves Th< peculiarity of the seedlings lies in the fart thit 
though they are dicotyledonous in structure only one of 
the two cotyledons leaves the seed to function as an assimil 
atmg organ the other remains permanently in the seed as 
an absorbent organ the other bulbous species from the 
Andes apparently show the same features of germination 
and several other species from Central America preserved 
in the herbaria of Hew and South Kensington whilst differ 
ing in their vegetative habits show a similar type of germm 
ation —Exhibition of new and rare Arachnids taken near 
Cambridge C Warburton and N D F Psaros—The 
inheritance of tortoiseshell and related colours in t its I 
Donoswtar Tortoiseshell cats ire heterozygotes lontain 
ing the two colours black and orange 1 hey ran be pro 
dured by mating orange with black but a tortoiseshell 
paired with either orange oy black may throw all three 
colours Male tortoiseshells are exceedingly rare ind the 
normal colour of the black orange het« rozygote in the male 
it orange the black in this case being complttely recessive 
When a male tortoiseshell is paired with a female all three 
colours may be produced in the kittens Cream and blue 
are dilute forms of orange and black and behave similarly 
when crossed the females being blue tortoiseshells the 
males creams Creams may be obtained by pairing blue 
with orange the dilution being transferred from one colour 
to the other Blue is recessive to black and so probably 
Is cream to orange it appears also that blue may be com 
pletely recessive to orange in the frmale although black 
by orange in the femilc g ves tortoiseshell 

Manciibsi xk 

Literary and Philosophical Society November 29 — 
Prof W Boyd Dawkins F R S president in the chair 
—Determination of wave lengths in the extreme ultra violet 
part of the spectrum H Merrlt-Airar After a brief 
historical sketch of the work of earlier investigators the 
classical experiments of Si hum inn were described Schu 
mann was not able to measure the wave lengths of the new 
lines beyond 185PM which he photr graphed on account of 
our defective knowledge of the dispersion ol the material 
of which his prism was constructed The author ittempted 
to do this by producing the spectra by means of a concave 
grating in vacuo but without success However using a 
plane transmission grating ruled on a plate of white fluor 
spar to resolve the light from a powerful induction toil 
discharge between aluminium electrodes four new standard 
wave-lengtha were measured extending to the wive length 
169MM 1 he experiments were cirrisd out after Schumann 

in vacuo and the speitra recorded on photogriphic plates 
specially designed for the work 

Paris 

Academy of Sciences, December 12 —M Msscsrt in the 
chair —Remarks on some thermochemical rules rel it ing to 
the possibility and the prediction of rhi miral real tions M 
Bar th alot The author discusses the statement that a 
chemical reaction must ilwavs be i compamed with in 
evolution of heat and refers to his eirher works to show 
the exact meaning to be attributed to the word^ chemical 
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reaction —The determination of the difference in longitude 
between Greenwich and Pans made in 190s M Lnsw y . 
A detailed account is given of the precautions necessary for 
the accurate determination of this lonstant Particular care 
was given to the studv of the personal equation of each 
observer and to redu e still further the errors due to this 
source Ihe I nglish and 1 rinch observers changed stations 
lhe mean result obt lined bv the latter for the difference of 
longitude betwien Pans und Greenwich w is jm 20974s 
On the element 7, I tioq da Balabaudrmn In dis 
cussing the presence of 1 band A — 488 M Urbun regards 
the existence of a new tlenem corresponding to this band 
as hypothetical lhe a thor gvis reasons for hi* state 
ment that this band is reillv due to a new element and 
maintains the icturirv of his work published in 1895 — 
Observation* of the sun made at the Observatorj of 1 yons 
with the 16 cm Brunner equatonvl during the third quarter 
of 1904 I Oulllaum# lhe results ire summarised in 
three tables giving the numbers of spots their distribution 
in latitude and the disttibution of the faculi in latitude — 
On the approximation of incommensurable, and of trigono 
metric series M Patou On continuous space groups 
finite ind infinite M La VsvstMur Rem irks on a 
nethod for the study of the ronvergenri cf certain con 
tinuous fi actions H Padd —The deton ition f 1 xplosive 
substances under water M Jacob —An ele traillv driven 
nickel steel pendulum Jean Maooart A preliminary 
it ount 1 f the results obtained with a pendulum of invar 
driven by the electrical airangement devised bv M I tpp 
mann Its rat* was about two seconds 1 cr d iv The 
author regards it as preferable to use several pendulums of 
this kind which tan be set up with eise to attempt an 
absolute lompensation -On the registration of the n rajs 
by photography G Wales and I Bull \ description of 
the arrangement adopted is given in detail the obj< t bring 
to produce three squares in contact with each other the 
centre one corresponding to the effect produced bv the 
phosphoriscent surface when not exposed to the rays lhe 
two outer squares shculd have been darker if an in rease 
of the light intensity had been produced under the ution 
of the ravs The experiment w is repeated a great number 
of times varying the natuie of the plates the time of ex 
posure and the intensity of lighting lhe shortest ex 
poxure was twrntv seconds and the longest five minutes 
In no case was a positive result obtained there being no 
difference between the intensity of the squires corrispond 
ing to the tine of action of the rays On some new drn 
vatives of tetrahvdrc benzene I don Brunei By the simul 
taneous action of iodine (in the presence of mercury * side) 
and acetic anhydride upon trtrahydrobenzi ne an lodoacetate 
is formed ( H, C O, C,H ,1 The synthesis and study of 
ejclic substituted thio-hjdantoins Emm eoul-lwot 
1 he method of preparation adopted consisted in acting upon 
the a b dlsubstituted thio ureas with a monoalkvl fatty acid 
On the possibilitv of producing a non brittle steel 
tempered blue Ch SrSmont It it generally supposed 
that all irons and steels whatever their quality become 
brittle under shock at t 11 peratures brtween zoo 0 C and 
450° C An exnmplt is given showing th it this is not 
necessarily the 1 i*e On a inethid of diicmpokiticn of 
complex statistical turves into irreducible turves Ch tries 
Haney —On the acressoty blinds of the larve of thr I epi 
doptera I Boedaa —I hi development of thr tenta les f 
the ( ampanul irnda an I the Plumul ir id 1 Am ind 
BIHard — Ihe resistance t desictation of s me fungi 
Mme 7 Qsit In-CJrun* sksu It has been foun 1 that 
lertain fungi including three spears of IVIvporus ire not 
killed by a prolonged drving at -57° f is the dned f mgi 
when moistened possess th same rcspnatory lorfhcnnt as 
the undrird plant Ihe an int of carbin dioxide given off 
per hrur is however less n the firmer case than in the 
latter On the consiitut on of iral le earth A Dslsss 
and H Ucttu Bj the application of the methods of 
petrogriphv to the sm vilest partules if inlle earth the 
authors come to the con lust in th it instead of the earth 
being «s is usually represented in ilassi il works in the 
subject the result of 1 d siggregation follow id bj 1 de¬ 
composition of the m ntral lonshtuents of rocks it simply 
consists of the various minerals of the rocks from which 
it is derived in a verv hne state of d vision The 11 1 a 
quart/ felspar cakite toir online apitite 4. are per 
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fectly normal and show no sign* of decomposition or of 
localised iorromon Ihe advantages of this method of ex 
limning arable earths when used to supplement the lesulls 
of a chemical examination are pointed out—On a new 
potato suitable for cultiv itlon in damp soils M 
Ubercerls S olanum Comnu rtotit which up to the prr 
sent has been regarded ns onlv good for forage has been 
found tt give an excellent edible tuber and it possesses the 
great advantage of preftrring a damp soil for its growth 

On the gasificition of vegetable combustibles ind the 

aeration of an economical motive power in agriculture 

Bordwnav* An irrount of the production of gaseous 
fuel fro 11 agricultural refuse used in conjunction with a 
gas engini designel for gas of low < il nfu value—The 
( oal measures in 1 rench I < mine 1 rmcis Uur lhe 
views of the author regarding the prolongation of the 
Suarbruck l is n into I r in t following an ax al line 
Neukirchen Pont A Moussr n hnve been confirmed he two 
borings 700 metres deep I urther borings ire in progress 
for the thcr ugh explorition of the coat field The coal 
contains 3 per rent of miislure y> per rent of volatile 
matt r 40 per c»nt of oke jnd 13 per cent of ash — 
(■Ik il gnwth it the » 11 f the mnetienlh century end 
the different factors wh h h ive determ ned lhe anomalies 
of this growth in the 111 tssif of Pelvnux ( h Jacob and 
( Flusln lhe ebsercjtions put forward furnish an ex 
plnn itic n of llu ant makes t f glue 11 r growth in th s region 
indicated in 1 >0 bv Kill in On subterr mi in t >rros on at 
(Veils (Lngl end) and the vhronomvtry of subterranean 
er s in T A Martel 

Nrw Sot ill Waiis 

Linnean Society, Oct ler 26—Dr T Slcrie Dixsrn 
president in the chur Notes on Austrilun I yea nid e 
put 11 (> A Waterhouee ind R 1 Turner Re 

vision il mbs on Austi ill in Carabida. pait 1 tribes 
< iidbini 1 an I onni Pscudoz mini ( livinini and the genus 
Ntbricson 1 1 G Sloan* Nc tes on Ihe native flon of 

N«w Sculh Wiles part 1 K II Oambsur* The nute 
tr iversed—Boggabn t 1 ngha via N irrabn Morec 
W irialda ind Invcrcll— ffers sufficient viriatirns in olti 
tude m l gealogi al fun ition (including portion of the 
black sail plains) to previde interesting examples of the 
results traced 1 to th se f i tors in the distribution of spe us 
under Australian nnditions lhus the effect of climatic 
influence is exhibited Iv such species as Eucalyptus 
udiroxylon (irenbark or tnugga) h cornea (a box tree) ind 
h melanophlot 1 (silver le iv< d ironb irk) whi h in the scuth 
gnw at lower elevalicns than is the c ise tow aids the nerth 
wher th y are able to is * id the ncunta ns owing to the 
wirmlh of nc rthern laMudes being temp red b> the in 
creiscd elevation Ihe seme influence list allows certain 
cistern and western species to mingle on the narthem high 
1 1 nils wh I in the scuth the Ore it Dividing K mge serves 
is 1 Id baruer to keep them apart As an instance of 
the influence of geological formation the case of a sand 
stone area between Boggibn and Narrabri was mentioned 
here Atif,ophora lati olata is a conspicuous feature of the 
flora -Notes from th Batanic Gardens S\dnev No 10 
J H Maldan r I L Boteho Miscellaneous notes 
( hie fly taxonomic) on 1 u alyptus part 1 J H Maldan 
lhe author deals with some plants formerly included under 
h amygdalina Labill 1 he confusion which has gathered 
ur uncf F radtata Hook f (non Sieb ) is finallv cleared 
up that white gum included under raduta by Ben 
tham and others is described as a new variety or species 
u ider the name F nunurosa from the number of fiuits in 

(lOITTNOEN 

Royal Society at Science* —The Nachri ht n (phy«ico 
mathenatical section) pirt v for 1904 contains the follow 
ing memoirs communicated to the societa 

July a 3 A Semmarfald Contributions to the theory 
of cli 1 irons (a) bases of a general dynamic of the electron 
(1 v d Bortta Seisn ic records in Gottingen July- 
Deienbcr 11)03 ^ Vo»*t The arti in of electric vibra 

tions upon cptically active bodies M Laua On the pro 
pigation of radiation n lisprrsive and d sorptive media 

September 10—J Thomas On a (muss an series in 
various parts of its regien of convergence 
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Asiatic Society of Bengal, November a —Some archseo 
logical remains in Bishnath W N Idsards, The old 
earthworks round Bishnath and Pertabghur are described, 
as well as th* Buroi Fortification —Noviciss Indies, xxlli 
four orchids new to the Indian flora D brain Descrip¬ 
tions of two new species Microstylts Cardont from Chota 
Nagpur and buhphta Campbfllu from Manbhum and 
Singbhum and dso of I ccanorchti fapontca B1 and 
L malaccentu R 11 orchids now first added to the Indian 
flora —Novicue In lieu xxiv some new Indian plants 
D brain Same notes on species of the orders Anonaceae 
Slerculiace® Cclastraceos Ieguminose Rosacea Com 
bretacec Oroban hue a Labiatu and Monotropea 

together with des r ptions of new species —A language map 
of west Tibet with notes A H Pranoka. The distnbu 
tion is given of the Rong I eth Sham Purig and Balti 
dialects in the Ind is and Shayog valleys and in 7angskhar 
and Kubshu —Adi nans to the cellc tion of oriental snake* 
in the Indian Mus urn Calcutta Nelson Annandal*. A 
paper adding t ur knowledge of the distribution of 
Typhlopida. I ropeltidu t olubridae and Vipertdse in India 
On Piotror 1 l II ide 1 Wall D qutnqueloba Tbunb 
and their allies D brain and I H Burfcill 
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THE FUTLRF OF THE HUMAN RACE 
(1) Mankind m the Making Pp \m+ 429 Price 
7* bd (a) Anlutpitums Pp iaa Price bd 
(I ondon Chapman and Hill I td 1903 ) (3) The 
Food of Hit 6 dc Pp y" (I ondon Macmillan 
and Co Ltd 1904) Price bs By H fi Wells 

M R \\ El I S is a min of mi igination and h 
has let his imiginativc fatuity play ibout th 
great problems that obtrude themselves whin we e n 
tempi ite (hi new conditions tinder whuh civilised in in 
is now living conditions which must inevitably undir 
go further change as science advances Three bioks 
of his more especially elaim to forecast the future 
of our rue and to lay down the lines on whi h 
education should proceed Hiese three are Antu 1 
patterns a very bold attempt to peer into the future 
“ The Food of the Gods 1 lively romance full of 
humour that does not pill from beginning to end of 
the book £nd Mankind in the Miking 1 senes 
of essays paling mainly with education and advo 
citing radical changes in oui methods 

As to style Mr Wells is a hard hitter He pounds 
at all classes or professions or trades which fall below 
his standard of efficiency or who represent as he 
thinks mouldering ideas, and systems He cannot 
talk patiently of bishops schoolmasters army men or 
plumbers His philosophy has had its origin in the 
theory of evolution He looks at the race of men in 
the past the present and the future and he secs a 
long senes of births The individual is trustee for 
the race of the principle of life The idea of this 
trusteeship is to Mr Wells a great and ennobling one 
A in in must not look upon his individual life as the 
ill impe rtant thing but must find his true happiness 
in the pr pagation and cdueation of offspring Never 
theless w e find in Anticipations that this ideal w ill 
be shared only by a limited number of people In the 
world he pictures are many childless ntinage\ and 
Mr Wells himself is prepared to tolerate relax ition 
of the marriage law and even sterile gratification 
But in this new world there will be also many men 
of strenuous earnestness and of religious purpose 
though not professing a definitely Christian faith who 
will be the leading spirits As a rule they will be 
fathers of families for the childless manages will net 
fit in with their theory of things 
These men of energy—men of science engineers 
doctors and so forth—will shape policy and admims 
tration rhe result will be marvellous efficiency such 
as is rarely if ever seen now There will be no king 
Monarchy will have given place to the New Republic 
Royalty is connected with all things out of date with 
aristocratic privileges ridiculous costumes and decor 
attons Therefore it must go In the New Republic 
though so efficiently managed there will be many 
idlers There will be an enormous development of 
irresponsible wealth great numbers of people living 
on invested money hiving no cares of management 
and no duties in connection with their property It 
is among this cl us mainly that will be found tfie child- 
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kss minagts I he lass that supplies unskilled 
labour tht old servile (lass will tend to disappear 
I he invention cf mirhmes capable of performing 
more cheaply ill the w rk that has hitherto f illcn to 
the unxl II d will 1 he such men unnecessary 
Peasant pupri tors and all small landholders must 
piss avay Ihiv repre ent stagnation and thirc is 
roc m only for go ahe id idaptabie people Thos who 
fill to adipt themselves will fall into the abyss the 
griat sink in which wallow all those who ate infitted 
for the new conditions The people of the abyss ire 
to be encouraged to extinguish themselves to 
pnctise what w>ould commonly be called vice without 
1 ffspnng resulting 

Mr Wills is quite alive to the netd of an antiseptic 
in a wealthy society such as he foresees To keep 
down excessive accumulations of wealth he proposes 
heavy death duti s and heavy graduated duties upon 
irresponsible incomes with perh ips in addition 
i system of terminable liability for borrowers But 
btsidcs this there will be at work for many years to 
come that most stern ind educational of all masters 
—war In its methods war will be vrry unlike any¬ 
thing of which we havt as yet had experience There 
will be marksmen few in number but possessed of 
skill altogether beyond thit of the mirksmen of to¬ 
day The army will no longer be officered by men 
too stupid and indiffirent to use properly the invin 
tions of science No masses of raw unskilled lads 
will be driven on to th slaughter 

Some greater synthesis will emerge Mr Wells 
reviews the various large groups of peoples which 
make up the gmter part of thp population of the 
earth There is the Russian group the German 
I atin and English groups and there are the Yellow 
Rices Mr Wills does not think rhe Russian or the 
German likely to predominate In the French he his 
a great belief though they do not breed like 
nbbits The rirhness 11 d power of their literature 
make him think their language will extend itself far 
He laments th comp 11 tivc peverty ind meagreness 
of our literiture Still he inclines tc the belief that 
a griat dominant synthesis of the Taghsh spe iking 
peoples m ly be firmed Germany will be cowed by 
the combined English and American Navies and 
Anglo Saxomsm will tv ntually triumph 

I here remain the Yellow Races Their star too 
will pale before that of the Anglo Saxons But ill 
syntheses however greet will evehtuilly fuse into 
me There will be a World State and rival nation 
alities will be a thing of the past “ Against these 
old isolations these obsolescent particularisms the 
forces of mechanical and scientific devil pment fight 
and fight irresistibly 

All these speculations aie very interesting reading 
but we cannot help regretting that Mr Wells did n >t 
study and reflect a little longer before writing His 
imagination unclogged by knowledge is apt to run 
away with him Though he expresses the greatest 
reverence for Darwin and his successors he does not 
show a very thorough grip of the principles of evolu 
tion To begin with he seems unaware of the part 
m the national life that is played by the lower stratum 
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of society thef f stagnant" monos as he would call 
them From this stratum emerge the men of energy 
so dear to Mr Wells s heart Occasionally the son 
of a poor man say in Scotland or Yorkshire rises to 
eminence Far more often it tikes more than one 
generation to climb the ladder But this docs not alter 
the fact that this substratum is an absolute necessity 
For the upper strata do not keep up their numbers 
and society has been truly described as an organism 
that is perpetually renew ing itself from its base But 
Mr Wells knows only of the abyss into which tumble 
all the failures of modern life Such a valuable 
national asset as peasint land-holders he despises and 
wishes to abolish Yet from such stagnint classes 
spring the families that work upward ind product the 
men of energy that do the highest work of the nition 
Hit* downward imminent cf which Mr Wills t ilks 
jpho much is compirttively but i punv strewn No 
doubt there is an abyss no doubt there ire in our big 
towns not a few degraded families which are tending 
to die out Yet even tht most degraded produce here 
md there a min of grit i min for instance who 
enlists and rises to be 1 non lommissioned officer 
Xhc pick of the slum bred men mike fine fighters 

Mr Wells wishes all citizens to be energetic and 
up to date The unadaptable masses must be got rid 
of They must be instructed so thit the indulgence 
of their sexual instincts mav not lead to their hiving 
offspring Reckless parentage must be in every way 
discouraged And yet Mr Wells declares thit he 
cannot devise nny system of selection by which it 
would be possible to breed good citizens the quilities 
demanded are too diverse So we are to get nd of 
the reckless classes and depend solely on the careful 
classes We are to introduce careful parentage that 
it, put a stop to natural selection but there is to be. 
no scientific selection to take its place The result 
would indeed be disastrous \s it is our national 
physique may be poor but what there is in the nation 
of physical vigour is due to the great amount of 
elimination probably not far short of 50 per cent 
that still goes on 

Here is another strange forecast War is the 
most educational of all masters and yet after many 
years a great world state will arise ind there will be 
a kind of millennium If war the great educator 
the great antiseptic is no more surely the world is 
likely to be the wers for its bscncc What is to 
make the world belt r No doubt Mr Wells would 
sav The advance of science Science is his sheet 
inchor It is to ennoble the nation cl life so that even 
the idle holders of irresponsible wealth will be power 
It ss to degrade it But will this be so? No doubt the 
inventor is ennobled bv his brain labour by his striving 
to make his dream a reality And the men of energy 
who find practical applications of his discoveries are 
doing woiic d£a kind that often though not always 
elevates the character But what of the people who 
merely make use of the discoveries and inventions of 
ethers? Theunm who invents a locomotive engine 
is likely at the lowest to be above the pettiest mean 
nesses But the myic travelling in rulway trains 
leaves men morally no better and no worse The 
striving after knowledge is the ennobling thing and 
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not the knowledge itself the making of disco ve ri es^ 
not the enjoyment of them 
This being so there is a fallacy funning all through 
that very humorous romance The Food of the 
Gods * , m the story those who are fed on this food 
in their infancy and youth grow to a height of some 
forty feet The inventors do not add to their inches. 
In its application this is not true The mass of man¬ 
kind remain small m brain and character—they grow 
but do not grow much when their youth is nurtured 
on the dearest and noblest ideas The few thinkers 
dtscoverers inventors cro the giants As to education. 
Mr Wells his much to say that is worth pondering 
He wishes bovs to make, a real study of the English 
language and literature On our success in teaching- 
English and pioducmg good literature depends the 
answer to the question Will English retreat before 
the tongue of sone rival svnthesi9 or will it become 
the language of the world’ Tor educational pur¬ 
poses the dcid languages as we might expect are 
tried and found wanting Those who teach them are 
fumbling with the keys at the door of a room that 
was ransacked long ago F W H 


BB11 IbH MtESH ]V 17 FR ALGJE 
A Treatise on the British freshuater Algae By Prof 
G S West Tp xv+372 (Cambridge At the 
L niversitv Press 1904 ) Price 10 6 d not 

A Monograph 0/ the British Desmidiaceae Vol 1 
ByW West and Prof G S West Pp xxxvi+224 
(London Printt d for the R ly Society 1904 ) Price 
251 net 

HOEVTR h is sought to gain a practical know¬ 
ledge if the British freshwater Alga has in 
the past be<n oft n checked by the impossibility of 
determining bv the aid of English works many of the 
forms met with During the twenty years that have 
elapsed since th issue of the latest large English 
work on the gr up (Cookes British Treshwater 
Algae ) very griat progress his been made m most 
countries of Europe in North America and to some 
extent in other countries also in the study of these 
plants Very many species previously unknown have 
been detected nd much light has been thrown on 
obscure life histories on the effects of environment 
and on the relationships of the various Alga to one 
another and to other organisms of simple structure 
But while so much new knowledge has been gained it 
is dispersed in vinous languages and in numerous 
volumes, and th re has been in English no trust¬ 
worthy guide even to the published results of these 
years dealing with the Bntish freshwater Alga Thus 
it has become more md more difficult to pursue the 
study with success and the need of adequate present¬ 
ation of the subject has been frit to be very urgent 
The works just issued by the Messrs West are moet 
welcome and mark a very great advance on earlier 
books in English dealing with these Alga The 
authors possess 1 unique knowledge of the specie* and 
of their distribution in Britain the result of personal 
investigations earned on unweanedly m many and 
varied distnets of the Bntish Islands They haver 
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added largely to prevtoaa record* in ipeciu new to 
•cwnce, in others new to Bntish lists and in the fuller 
knowledge of thd life-histories of species already 
known The task was no easy one but none more 
competent could have undertaken it, and it has been 
accomplished in a way to deserve the gratitude of all 
interested in the freshwater Alg* of Great Britain and 
Ireland 

The “ Treatise is one of the well known and excel 
lent Cambridge Biological Series Its aim is stated as 
“ to give the student a concise account of the struc 
ture habits and Ufe histones of Freshwater Algae and 
also to enable him to place within the prescribed limits 
of a genus any Alga he may find in the freahwaters of 
the Bntish Islands To do this within the limits of 
an octavo volume of less than 400 pages in which 
are numerous illustrations is a task possible of 
accomplishment only by one very familiar with the 
subject and skilled in concise expression but that it 
has been successfully done lull we think be the verdict 
after testing the book thoroughly The views and 
labours of others receive due attention and footnotes 
direct the student to the original publications but 
Prof West is no mere follower of the views of others 
and much of the excellence of his book is due to his 
personal researches and to the conclusions he has 
drawn from them In the preface we read that there 
is no single book or accessible set of books by means 
of which a student can hope to accurately identify one 
third of the freshwater Algae he may find in a s nglt 
day s ramble through a reason ibly productive part of 
the country ’ With the aid of this guide he may 
hope to determine the genus of all save the more 
critical forms and even the species in some of the 
genera But the book is much more than a guide to 
the identification of genera and species The intro 
duction gives a very readable and interesting general 
account of freshwater Algae m respect of their habitats 
distribution relations to and associations with certain 
other plants and even with the lower animals some 
of these correlations being of very curious kinds 
Their relations to temperature (some thriving on ice 
and snow while others can live around hot springs 
at 94 0 5 C) to surface conditions and exposure and 
to geological strata are discussed and the author s 
wide experience in field work gives much interest to 
the discussion Mountainous districts are the richer 
especially in Myxophyceee and Conjugate of which 
latter the desmids and Mougeotia are peculiarly 
numerous in species in these regions The older 
Palaeozoic and Igneous regions are preeminent in this 
respect and the richest localities in Britain and 
perhaps in the whole of Europe are tarns and peat 
bogs In hollows of the Lewislhn gneiss of north west 
Scotland while the fen district of eastern England is 
the poorest in Britain in freshwater species < f Algae 

The methods of collection of cultivation (so im 
portant as a means of study) and of preservation for 
future use are described The structure cell contents 
nutrition and growth of the cells and plant bodies the 
methods of multiplication by division and of rrproduc 
turn (asexual and sexual) the alternation of gener 
ations the range of polymorphism obserypd in some 
Species and alleged to occur in others are considered 
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and the belief is stated that the higher types have- 
originated by gradual evolution from the more lowly 
types but that the latter still persist and must not 
be confounded with stages in the life-histones of the 
higher forms as the tuthor believes has been done 
by some The phytogeny and scheme of classification 
take full note of the discoveries and views of Black 
man Bohlin Borzi Chodat Wille and others com 
tuned with the author s own discoveries 

Six great classes re recognised of which four 
(Rhodophyce* Phseophyceas Bacillanaccse or dn 
toms and Myxophyte t) are of the usual compass the 
two former including ft v species in fresh waters llie 
Hetenokont* a group proposed a few years ago by 
1 uther for a few families characterised by yellowish 
green chromatophores and the production of oil as a 
reserve of food are sep irated off from the other green 
Algae but all the remaining green types are included, 
in the class Chlorophyceae the methods of reproduction 
not being accepted as justifying their separation into 
different classes Chlamydomonas is regarded as 
nearest to the origin from which all have sprung 
scarcely different from the Flagellata and the divergent 
lines of increasing complexity are traced three chief 
tendencies as pointed out by Blackman showing 
themselves and resulting in three types of structure 
viz the motile ccenobiuni the multinucleate unicellular 
uenocyte and the multicellular aggregate the cells of 
which become more and more intimately related and 
specialised to form the definite organism This last 
type has resulted in the most complex structures nmong 
Algae and is regarded as having given origin through 
them to the orchegoniatc plants 

All grades of cl tssific ition of the Bntish freshw iter 
Alga down to genera are defined in this Treatise ’ 
and each genus is well illustrated by drawings from 
the plants themselves with few exceptions ongtnal 
The number of Bntish species is stated under each 
genus and information is often added regarding the 
more representative species For each genus also the 
synonymy is given along with references to the litera¬ 
ture 

Prof West s treatment of his subject is instructive 
and stimulating and th book will do much to extend 
the study of these pi ir t? But it also excites the hope 
that he will supplement this work by giving us one 
descriptive of ill the species and varieties of these 
VIg® that h ivc been found in Britain w ith if practic 
able indie itu ns of those likely to be added to the 
flora He has pointed out the need of such a guide 
and has proved that it cocld be attempted by none 
more fit to make it a iccess 

The volume on Bntish Dcsmidiacese also illus- 
trites the extraord nary dvance m the study of Bntish 
freshwater Alg* in rcceit years due to the researches 
of but a few workers raong whom the authors are 
in the front r ink In this monograph will be brought 
together not only much information that though pub¬ 
lished was often scarcely accessible but also much 
acquired through researches in many regions from 
Shetland to Cornwall in Wales and Ireland and not 
yet published Nearly 700 species and vartj^p are 
now known from the British Islandr'^taing' rafittk 
more than one thtrd of all named species) Of thesp. 
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many have been discovered and made known by die 
authors Cooke a ' British Desnuda issued in 
1886-7 *» ■ compilation of all die forms then known 
included less than 300 species and less than 50 varie¬ 
ties In this first volume rather more than one-fifth 
of the British species and varieties are included so 
that the Monograph will probably extend to five 
volumes 

Each form is described with references to its 
synonyms and its bibliography and its distribution in 
the British Islands is detailed the authority for each 
locality being stated The figures are original except 
where it was not possible to procure specimens When 
borrowed the sources are always acknowledged A 
very full list of books and papers on desmids adds to 
the value of the work 

The Monograph of British Desmidiacess is 
worthy of a place among the numerous valuable works 
issued by the Ray Society and will be indispensable 
in the study of these plants 

THEORY OF RAPID MOTION JN A COM 
PRESSIBLE FLUID 

Ltfons sur la Propagation dot Ondet it Its Equations 
di l Hydrodynamtqtus By Jacques Hadamard 
Pp xih + 375 (Pans Hermann 1903) Price 18 
francs 

HE theory of fluid motion as ordinarily worked 
out presents several lacunae One notable 
omission is the absence of any detailed dis 
cussion of the effects of compression and rarefaction 
of air owing to the rapid motion of bodies through 
it An artillerist seeking by the aid of the theory 
for principles that would help him to understand the 
resistance of the air to the motion of projectiles would 
be likely to be disappointed He would find an 
explanation of the effect of rifling in keeping the 
points of projectiles forward but wh le he might 
admire the ingenuity displayed in the development 
of the theory he would feel that with this exception it 
shed but little light upon his bus ness The present 
book represents the outcome of efforts made in recent 
years by some French mathematicians and especially 
by Hugoniot and P Duhem to widen the scope of 
the traditional hydrodynamics so as to include rapid 
motions in compressible fluids 
Our hypothetical artillerist would need to exercise 
much patience in order to get on with the book He 
would probably soon give it up as too intensely mathe 
matical The first chapter 11 devoted to an account of 
an existence theorem in the theory of potential It is 
to be proved that provided a certain condition is 
sat tfied there exists a function which is harmonic in 
a given ration and has a given normal rate of van 
atlon at the boundary of the region in other words 
that irrotational motion of incompressible fluid is 
possible within a closed surface which changes its form 
in a presen bed manner without changing its volume 
The author givqs a proof which is very interesting from 
the pout of viiw of analysis He also expresses the 
required function by means of a subsidiary function 
which he cattsy Fonction de Franz Neumann and 
of another which he calls Fonction de Klein The 
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latter is the velocity potential due to a source tod a 
sink within the given surface and the former also can 
be. interpreted physically but the interpretation* 91* 
not recorded In the case of a spherical boundary, 
which is worked out the results are attributed to 
Bjerknes and Beltrami It would seem that these 
writers therefore virtually anticipated Hicks s dis¬ 
covery of the image of a source with respect to a 
sphere One m sset the interpretation in terms of 
lmiget The mi thematic* is there but the author 
does not tell us what it means Nevertheless the 
mathematics is excellent 

In chapters 1 and in we have so much of the 
ordinary theory as is requisite for the purpose of 
setting out the cqi ations and condition* which govern 
the motions of flu ds and we have alto an extension to 
discontinuous mot ons The fact that was emphasised 
by Hugoniot is that the motion 1* not necessarily 
continuous He paid especial attention to the case 
in which the velocity is everywhere continuous but 
the differential coefflcientt of the components of 
velocity are discontinuous at a moving surface The 
discontinuities at such a surface are not arbitrary but 
are subject to three sorts of conditions The surface 
moves through the fluid like a wave One set 
of coed tions connects the discontinuities with the 
direction of the normal to the surface A second set 
connects them with the velocity of propagation These 
two sets of cond t ons are kmematical To determine 
the velocity of propagation the dynamical equations 
must be Introduced The kmematical conditions are 
called conditions d identity and conditions de 
compatibility and they are expressed by means of 
some elegant geometry The necessity for such con 
ditions has been recognised by other writers in the 
case of discontinuities that affect the velocity The 
latter are here called waves of the first order 
The origin of Hugoniot s discontinuities called 

waves of the second order is found in an analytical 
paradox If the pressure is a function of the density 
the equations of motion determine the acceleration of 
every particle but if the motion of a boundary Is 
prescribed the normal component of the acceleration 
of the part cles th t are in contact with the boundary 
it prescribed also The two values thus obtained for 
this accelerat on are in general different Waves of 
the second order originate at the boundary and are 
propagated through the fluid 

Chapter iv deals with rectilinear motion in a gas 
and is ma nly occupied with the problem first attacked 
by Riemann of d ^continuities that affect the velocity 
Riemann s theory was condemned by Lord Rayleigh 
on the ground that it violated the principle of energy 
and the problem remained in an unsatisfactory state 
for many years It was taken up again by Hugoniot 
m 1887 without knowledge of Riemann $ work 
Hugoniot Introduced expressly the condition that the 
Increment of energy—kinetic and internal—of the 
portion of fluid which undergoes a sudden change of 
state is equal to (he work done upon it by the pres¬ 
sures of neighbouring portions and he concluded that 
the law connecting pressure and density (£*>«?▼) 
cannot be maintained during the passage of the dis- 
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continuity This conduirioo 1* opposed to Riemann 1 
theory H Weber in hie recent edition of Riemann a 
* VoriemBffcn fiber die partiellen DUTerentialgleich 
ungen der giathemattschen Physik 1 baa contended 
that a complete calculation of the energy supports 
Riemann'a theory against Lord Rayleigh • objection 
but he did not refer to Hugoniot In the book under 
renew no mention is made of Lord Rayleigh a objec 
boat or of H Weber's contention but Riemann s 
theory and Hugoniot s are developed side by side and 
the results are compared both with each other and 
with the results of certain experiments by Vieille 
Much of the analysis is worked out and interpreted 
by the aid of geometrical constructions but the reader 
wishes often for a more physical interpretation 
Chapters v and vi contain extensions of the 
theories of the preceding chapters to motion in three 
dimensions and to waves in elastic solid media The 
physical value of a theorv of rapid motions nccom 
panted by strains that are not small m an elastic 
solid supposed to have a strain energy function is 
extremely doubtful but no exception can be taken to 
the analytical methods by which the theory is de 
veloped Chapter vu brings the theory of waves that 
do not involve discontinuities of velocity or strain into 
relation with the theory of characteristics of partial 
differential equations The discovery of the relation* 
between these two theories has attracted a good deal 
of attention recently and we may be grateful to M 
Hsfdamard for his masterly exposition of the subject 
A few notes are appended to the volume Of these the 
most interesting is the one in which it is shown that 
discontinuities of the first order may give me to vortex 
mot on even when the pressure and density in the 
undisturbed state are uniform throughout the fluid 
It is a sign of the healthy state of mathematics in 
France that the ablest analysts are bringing their 
powerful methods to bear upo i recondite physical 
questions The book under notice is a very valuable 
contribution to a most important and at the same 
time a most difficult subject It breaks fresh gro md 
and it cannot fail to stimulate inquiry It may be 
expected to conduce to the further advance of our 
knowledge of aerodynamics \ F H L 


1 HE GREAT ST BERNARD PASS 
Across ths Great St Bernard The Modes of Nature 
and the Manners of Man By \ R Sennett Pp 
xvi+444 and in illustrated (I ondon Bern rose 
and Sons 1904) 

FLUENT but not too accurate pen and a general 
knowledge of the mort frequented district* of 
the Alps appear to be Mr A R Sennett s chief 
qualifications for writing this book It has a compre 
hensive title and needs it for the St Bernard Pass 
Is hardly more than a thread to connect if possible 
quotations in prose and verse scraps of science and 
history descriptions of scenery and moralisings on 
things in general The author has nothing new to 
Ml us about the St Bernard which is not sur 
prising for die pass has been often described and a 
damage road now goes the whole way froftt Martigny 
HO 1835, VOl 71] 


to Aosta Mr Sennett however informs us that 
Hannibal crossed it with his vast army of which 
he proceeds to describe the sufferings Notwithstand¬ 
ing what has been written by Law Ellis Freshfield 
and others we are well aware that it is not easy to 
determine what route Hannibal did follow but thought 
that the Great St Bernard was no longer advocated 
by anyone who had studied the question 
Other statements are disputable We are told the 
soldanella flower protr des through the edge of the 
nb >4 (which does not mean the winter snow) that the 
edelweiss dwells in know owning a habitat where 
no other flowering plant may survive and as its 
haunt is far removed from all verdant vegetation and 
m the most craggy and inaccessible positions we 
ennnot expect to see it growing at the botanical station 
m Bourg St Pierre and so forth This village is 
rather more than 5300 feet above sea level and the 
plant is often found betvceen this and 6000 feet indeed 
t can be cultivated in England As for the craggy and 
inaccessible positions we had thought newspaper 
correspondents now enjoyed a monopoly of this fiction 
Like any other Alpine plant it may grow in a break 
neck place but its favourite habitat is a rough slope 
of grass and stone It used to grow profusely on a 
I lice of this kind where it could be gathered in perfect 
safety on a mounts n ridge about a thousand feet 
above San Bernardino 

But Mr Sennett though prone to discuss scientific 
questions does not always win our confidence The 
Tertiary period of the London Clay 11 an odd 
phrase and adamantine an inappropriate epithet for the 
Jim or upper basin of a glacier and in what respect the 
La go di Garda resembles a diadem we fail to perceive 
To his vision of a Europe the glacier fields of which 
only just failed in reaching the Alps we are perhaps 
accustomed but th nk that most geologists at the pre¬ 
sent day would speak less confidently of glaciers having 
scooped out the Alpine lake basins or having cut out 
gorges for themselves through the solid mountain 
divided enormous peaks in twain planed down and 
levelled great asperities The Marjelen See does not 
lie in a lake basin but simply at the head of a glen 
blocked by the great Aletsch Glacier and after seeing 
it one day full and the next empty wtf utterly disbelieve 
Mr Sennett s explanation that it la emptied on the 
principle of a syphon The name Mbrjelen which he 
prefers may be patois but the other form u more 
usual so also is Gondo for Gonda Guttannen for 
Guttenen Meinngen for Meyrengen and notwith 
standing Baedeker Penninus for Poemnus (the title of 
the Alpine Jupiter) The science is discursive and 
commonplace where not enriched by extracts from 
Tyndall or Ruskin or yet more ornamental writing 
Mr Sennett may think in English but is so 
prone to translate into journalese that we su* 
pect he was trained in a certain Fleet Street 
haunt of younfe lions We cannot welcome the verb 
resurrect the adjective nvenan (of or belonging 
to 1 river) or llthic (a favourite one) when plain 
folks would say stony or rocky The book however 
contain* numerous illustrations often pretty but it la 
tiresome to have them (except In the appendix) only 
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many have bean discovered and made known by the, 
authors. Cooke's “ British Deemids,” Issued in 
1886-7 as a compilation of all the forms then known, 
included less titan 300 species and less than 50 varie¬ 
ties. In this first volume rather more than one-fifth 
of the British species and varieties are included, so 
that the “ Monograph ” will probably extend to five 
volumes. 

Each form is described, with references to its 
synonyms and its bibliography; and Its distribution in 
the British Islands is detailed, the authority for each 
locality being stated. The figures are original, except 
where it was not possible to procure specimens. When 
borrowed the sources are always acknowledged. A 
very full list of books and papers on desmids adds to 
the value of the work. 

The " Monograph of British Desmidiacese ” is 
worthy of a place among the numerous valuable works 
issued by the Ray Society, and will be indispensable 
In the study of these plants. 

THEORY OF RAPID MOTION IN A COM - 
PRESSIBLE FLUID. 

Ltfont tur la Propagation dot Ondtt et let Equations 
de I’Hydrodynamtque. By Jacques Hadamard. 
Pp. xUl + 375. (Paris: Hermann, 1903.) Price 18 
francs. 

HE theory of fluid motion, as ordinarily worked 
out, present* several lacunae One notable 
omission Is the absence of any detailed dis¬ 
cussion of the effects of compression and rarefaction 
of air owing to the rapid motion of bodies through 
it. An artillerist, seeking by the aid of the theory 
for principles that would help him to understand the 
resistance of the air to the motion of projectiles, would 
be likely to be disappointed. He would find an 
explanation of the effect of rifling in keeping the 
points of projectiles forward; but, while he might 
admire the ingenuity displayed in the development 
of the theory, he would feel that, with this exception, it 
shed but little light upon his business. The present 
book represents the outcome of efforts made in recent 
years by some French mathematicians, and especially 
by Hugoniot and P. Duhem, to widen the scope of 
the traditional hydrodynamics so as to include rapid 
motions in compressible fluids. 

Our hypothetical artillerist would need to exercise 
much patience in order to get on with the book. He 
would probably soon give it up as too intensely mathe¬ 
matical. The first chapter is devoted to an account of 
an existence theorem in the theory of potential. It is 
to be proved that, provided a certain condition is 
satisfied, there exists a function which is harmonic in 
a given region and has a given normal rate of vari¬ 
ation at the boundary of the region, in other words, 
that irrotational motion of incompressible fluid is 
possible within a dosed surface which changes its form 
in a prescribed manner without changing its volume. 
The author gives a proof which is very interesting from 
the point of view of analysis. He also expresses the 
required function by means of a subsidiary function 
which he caffe*'* Fonction de Frans Neumann," and 
of another which he calls “ Fonction de Klein." The 
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latter is the velocity potential due to a source and a 
sink within the given surface, and the former also can 
be, Interpreted physically, but the interpretations am 
not recorded. In the case of a spherical boundary, 
which is worked out, the results are attributed to 
Bjerknes and Beltrami. It would seem that these 
writers, therefore, virtually anticipated Hicks's dis¬ 
covery of the image of a source with respect to a 
sphere, One misses the interpretation in terms of 
images. The mathematics is there, but the author 
does not tell us what it means. Nevertheless the 
mathematics is excellent. 

In chapters ii. and ili. we have so much of the 
ordinary theory as is requisite for the purpoee of 
setting out the equations and conditions which govern 
the motions of fluids, and we have also an extension to 
discontinuous motions. The fact that was emphasised 
by Hugoniot is that the motion is not necessarily 
continuous. He paid especial attention to the case 
in which the velocity is everywhere continuous, but 
the differential coefficients of the component* of 
velocity are discontinuous at a moving surface. The 
discontinuities at such a surface are not arbitrary, but 
are subject to three sorts of conditions. The surface 
moves through the fluid like a wave. One set 
of conditions connects the discontinuities with the 
direction of the normal to the surface. A second set 
connect* them with the velocity of propagation. These 
two sets of conditions are kinematical. To determine 
the velocity of propagation the dynamical equations 
must be introduced. The kinematical conditions are 
called " condition* d’identity " and “ conditions de 
compatibility, ” and they are expressed by means of 
tome elegant geometry. The necessity for such con¬ 
ditions has been recognised by other writers in the 
case of discontinuities that affect the velocity. The 
latter are here called “waves of the first order." 
The origin of Hugoniot’s discontinuities, called 
“ waves of the second order,” is found in an analytical 
paradox. If the pressure is s function of the density, 
the equation* of motion determine the acceleration of 
every particle; but, if the motion of a boundary is 
prescribed, the normal component of the acceleration 
of the particles that are in contact with the boundary 
i* prescribed also The two values thus obtained for 
this acceleration are in general different. Waves of 
the second order originate at toe boundary, and are 
propagated through the fluid. 

Chapter iv. deals with rectilinear motion In a gas, 
and is mainly occupied with the problem, first attacked 
by Riemann, of discontinuities that affect the velocity. 
Rieraann's theory was condemned by Lord Rayleigh 
on the ground that it violated the principle of energy, 
and the problem remained in an unsatisfactory state 
for many years. It was taken up again by Hugoniot 
in 1887 without knowledge of Rlemann’s work. 
Hugoniot introduced expressly the condition that the 
Increment of energy—kinetic and internal—of the 
portion of fluid which undergoes a sudden change of 
state is equal to the work done upon it by the pres¬ 
sures of neighbouring portions, and he concluded that 
the law connecting pressure and density 
cannot be maintained dining die passage of toe dis- 
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continuity ThU conclusion u opposed to Riemann’s 
theory H Water in hie recent edition of Riemann e 
*VnrU«*ig«n fiber die pamellen Dtfferentialglcich 
Ungen der mathematiaehen Phytik " bne contended 
that e complete calculation of the energy supports 
Riemann*1 theory against Lord Rayleigh’s objection 
but he did not refer to Hugomot In the book under 
review no mention is made of Lord Rayleigh s objec 
tion or of H Weber'e contention but Riemann s 
theory and Hugomot • are developed side by side and 
the reeults are compared both with each other and 
with the results of certain experiment* by Vieille 
Much of the analysis is worked out and interpreted 
by the aid of geometrical constructions but the render 
wishes often for a more physical interpretation 
Chapters v and vi contain extensions of the 
theories of the preceding chapters to motion in three 
dimensions and to waves in elastic solid media The 
physical value of a theory of rapid motions necom 
panied by strains that are not ' small in an elast c 
solid supposed to have a strain energy function is 
extremely doubtful but no exception can be taken to 
the analytic-*] methods by which the theory is de 
veloped Chapter vu brings the theory of waves that 
do not involve discontinuities of velocity or strain into 
relation with the theory of characteristics of partial 
differential equations The discovery of the relation* 
between these two theories has attracted a good deal 
of attention recently and we may be grateful to M 
Hadamard for his masterly exposition of the subject 
A few notes are appended to the volume Of these the 
most interesting is the one in which it is shown that 
discontinuities of the first order may give rise to vortex 
motion even when the pressure and density in the 
undisturbed state are uniform throughout the fluid 
It is a sign of the healthy state of mathematics in 
France that the ablest analysts are bnng ng their 
powerful methods to bear upon recondite physical 
questions The book under notice is a very valuable 
contribution to a most important and at the same 
time a most difficult subject It breaks fresh ground 
and it cannot fail to stimulate inquiry It may be 
expected to conduce to the further advance of our 
knowledge of aerodynamics \ F H I 


THE GREAT ST BERNARD PASS 
A cron the Great St Bernard The Modes of Nature 
and the Manners of Man By A R Sennett Pp 
xvi+444 and 111 illustrated (London Bemrose 
and Sons 1904) 

FLUENT but not too accurate pen and a general 
knowledge of the moft* frequented districts of 
the Alps appear to be Mr A R Sennett s chief 
qualifications for writing this book It has 1 compre 
henttve title and needs it for the St Bernard Pass 
is hardly more than a thread to connect if posable 
quotations in prose and verse scraps of science and 
history descriptions of scenery and moralising* on 
things In general The author has nothing new to 
tell us about the St Bernard which is not sur 
prising for the pass has been often described and a 
carriage road now goes the whole way Jrofeb Martigny 
HO 1U35, vor 71] 


to Aosta Mr Sennett however informs us that 
Hannibal crossed it with his vast army of which 
he proceeds to describe the sufferings Notwithstand* 
ing what has been written by Law Ellis Freshfield 
and others we are well aware that it is not easy to 
determine what route Hannibal did follow but thought 
that the Great St Bernard was no longer advocated 
by anyone who had studied the question 
Other statements are disputable We are told the 
soldanella flower protr des through the edge of the 
ndvd (which does not mean the winter snow) that the 
edelweiss dwells in snow owning a habitat where 
no other flowering plant may survive and as its 
haunt is far removed fr m all verdant vegetation and 
in the most craggy and inaccessible positions we 
cannot expect to see it growing at the botanical station 
in Bourg St Pierre and so forth This village is 
rather more than 5300 feet above sea level and the 
plant is often found between this and 6000 feet indeed 
t can be cultivated in England As for the craggy and 
inaccessible positions we had thought newspaper 
correspondents now enjoyed a monopoly of this fiction 
L ke any other Alpine plant it may grow in a break 
ne k place bit its favourite habitat u a rough slope 
of grass and stone It used to grow profusely on a 
pi ice of this kind where it could be gathered in perfect 
safety on a mountain ridge about a thousand feet 
above San Bernardino 

But Mr Sennett though prone to discuss scientific 
questions does not always win our confidence The 
Tertiary penod of the London Clay is an odd 
phrase and adamantine an inappropriate epithet for the 
fim or upper basin of a glacier, and in what respect the 
La go di Garda resembles a diadem we fail to perceive 
To his vision of a Europe the glacier fields of which 
only just failed in reaching the Alps we are perhaps 
accustomed but think that most geologists at the pre¬ 
sent day would speak less confidently of glaciers having 
scooped out the Alpine lake basins or having cut out 
gorges for themselves through the solid mountain 
divided enormous peaks in twain planed down and 
levelled great asperities The Marjelen See does not 
lie in a lake basin but simply at the head of a glen 
blocked by the great Aletsch Glacier and after seeing 
it one day full and the next empty wd utterly disbelieve 
Mr Sennett s explanation that it is emptied on the 
principle of a syphon The name Mttrjelen which he 
prefers may be patois but the other form is more 
usual so also is Gondo for Gonda Guttannen for 
Guttenen Meinngen for Meyrengen and notwith 
standing Baedeker Penmnus for Poeninus (the title of 
the Alpine Jupiter) The science is discursive and 
commonplace where not enriched by extracts from 
Tyndall or Rusk in or yet more ornamental writing 
Mr Sennett may think in English but is a» 
prone to translate into journalese that we sus¬ 
pect hp was trained in a certain Fleet Street 
haunt of young lions We cannot welcome the verb 
resurrect the adject ve mrenan (of or belonging 
to 1 river) or lithic (a favourite one) when plain 
folks would say stony or rocky The book however 
rqntainf numerous illustrations often pretty but it 14 
tiresome to have them (exoapt in the appendix) only 



NATURE 


(Dac»«m 39, tfof 


198 


numbered and to be obliged to consult a list to see what 
they are especially when we are sometimes greeted 
with fanciful titles instead of place names “ Dame 
Nature a Painters docs not much enlighten us but 
it looks very like a view down the lower part of 
the Via Mala But the author has tried the dangerous 
experiment of mingling poetry and science and we 
cannot honestly congratulate him on his success 

r g b 


TRACHOMA 

Trachoma By Dr J Boldt Transl ited by J 
Herbert Parsons D Sc F R C S and Thom is 
Snowball MB CM With an introductory 
chapter by E Trcicher Collins 1 RCS Pp ln + 
232 (London Hodder and Stoughton 1904 ) 

R BOI DI S monogriph on Trachoma pub 
lished at the end of last ye ir deals w lth a subject 
presenting many problems to which no satisfactory 
solutions can at present be offend It is therefore a 
matter for congratulation that an English translation 
of such an excellent rlsumi of the subject has been 
prepared Dr Boldt has bein working for many years 
in one of the trachomi infested centres of Germany 
and has been constantly faced during that time with 
these unsolved problems and in the book before us he 
clears the ground of all the lumber which gathers 
round any subject of d scussion and states clearly the 
present condition of our knots ledge ind the lmes on 
which future investigation must go 
The first and most important difficulty met in deal 
Ing with trichoma is that at present the aetiological 
factor is unknown The discussion of this question 
in chapter iv particul irly and incidentally in chapters 
in and v will be to ophthalmic surgeons the most 
interesting part of the book The author distinctly 
inclines to the view that there is a specific organism 
the primary cause of trathoma as yet undiscovered 
but that also m individual predisposition and a number 
of subsidiary causes such as Climate soil and race 
overcrowding uncleanliness and other social evils ire 
also contributing causes 

Many workers at the present time ire inclining to 
lay much greater stress on the importance of the in¬ 
dividual predisposition and to hold the view that the 
disease may be set up by any bacterium which is patho¬ 
genic for the conjunctiva The large number of cases 
m which some scrofulous t*unt can be traced is dis 
tutctly m favour of this view It has been frequently 
shown that m such people iny infection will give rise 
to a lymphoid hypertrophy ind the ess< ntial pathology 
of trachoma is primarily a hypertrophy of lymphoid 
follicles with subsequent degeneration of the lymphoid 
tissue and formation of scar tissue Dr Boldt with 
absolute fairness giveWoth hypotheses and the argu- 
ments which have been advanced by various writers 
in support of theta 

It would be of undoubted benefit to the community 
if this book were to get into the hands of two classes in 
particular the men who are concerned in the admtnis- 
tr it ion of the Poor Laws of the country and those con 
ccrned in the medical and sanitary administration of 
NO 18*5 VOI 7 l] 


the Army The excellent introductory chapter by Mr 
Treacher Collins gives details of the most useful work 
which is being earned on at Swanley androf the in¬ 
fluence that proper hygienic measures have had 
generally in cheeking the disease Dr Boldt gives 
similar details of the progress and subsequent check¬ 
ing of trachoma throughout the vanous countne* of 
Europe It would indeed be well if the last chapter 
were separately printed and distnbuted as a pamphlet 
to the various boards of guardians and health officers 
throughout the Lmpire 

Wo have nothing but praise for the way in which 
the translators have earned out their work We 
could nowhere detect a trace of German ongin in the 
style 


OLR BOOK SHhLF 

The Cyclones tf lie Far hast By Rev Josd Algud 

SJ Sect nd (K vised) Edition Pp 283 (Manila 

Bureiu of Publ 1 Printing 1904) 

In the present id tion the author has extended the. 
area dealt with in the earlier editions and as abundant 
additional data h \ e been collected not only from the 
Philippines thi mstive* but also from the surrounding 
toasts this information has now been embodied The 
uthor says that owing to the opening up of the 
har East in net it years an endtavour has been made 
to extend the uv fulness of the work by giving a 
greater comp tss to the study of the phenomena which 
riusc accompany and follow the atmospheric per 
turbances which are experienced in the various seas 
of the Fir Fast Ihe title of the revised edition is 
changed from Cyclones of the Philippines to 

The Cyclones of the 1 ar F 1st The present edition 
appear* in English and is freed from the formidable 
list of errors found in the English version of an earlier 
edition Among the many additions contained in this 
new edition may be mentioned some practical rules 
for na\ igating in case of encountering a typhoon and 
a list and descr ption of the ports of refuge during 
storms m the Far East especially in the Philippine 
Archipelago 

Commendation should certainly be given of the care 
ful arrangement ind division of the whole work which 
aid much the g neral study and grip of the valuable 
material whilst umerous illustrations add much to 
the elucidation of the subject Father Algud must 
be credited with what is only too commonly over 
looked At the oxlusion of each chapter reference 
is given to the works which may be consulted m con 
nection with the branch of the subject dealt with 
The references ippear to have been chosen with the 
greatest impartiality and with the sole desire to render 
the work as compl tc as possible This example may 
lommtnd itself to authors of other branches of scien 
tific work 

The principal cause which influences the progressive 
movement of tvpho ns is said to be the general move 
ment of the atnu sphere in which thev take place 
not of that part only which overlies the land and sea 
over which they pass but especially of that portion of 
the atmosphere which moves at higher altitudes as 
we are to look there for the seat of the greater part 
of the energy and power which nourish and sustain 
the atmospheric whirls This opinion is endorsed by 
all who discuss the nature and law of storms hut 
unfortunately too little light can be thrown on the 
movement of the upper air although praiseworthy 
efforts are being made In this direction 
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The Worms which visit the Philippine Archipelago 
vary greatly in frequency according to season die 
month* with the greatest number being July \ugust 
and September whilst the months with the least 
frequency are January February and March Much 
good wont is done in the classifk ition of cyclones and 
diagrams ire given showing tht paths of eleven 
different types Considerable attention is paid to the 
precursory signs of cyclones and naturally much 1m 
portance in this direction is attached to the form and 
movement of clouds 

The whole treatise is suggestive of further scientific 
inquiry and Father Aigul has done much by this work 
to advance our knowledge of the law of storms 
C H 

Ihe Animals of New Zealand an Account of tht 
Colony s Air bnathmg f ertebrates Bv T VV 
Hutton and J Drummond Pp xiv+-?8t lllus 
trated (Christchurch and London Whitcombe ind 
Tombs Ltd 1904) 

Sous months ago when noticing Captain Hutton s 
valuable Index of the New /t ihnd faun i we hid 
occasion to refer to the impending issue of the present 
volume, now thet it is before us we ire happy to b< 
able to state that it fully rcilises our expectations 
and forms a most valuable history of the atrbieith 
ing vertebrites of the colony written in a pie ismt styli 
which cannot fail to make it acceptable to a large circh 
of readers At st irtmg the authors refer to then in 
debtedness to the litcMr T H Potts who did such 
good work in describing a fast vanishing fauna beforr 
it wis too hte The melcncholy story of the waning 
of this curious and interesting fauna forms indeed 
the key note of the introduction of the volume 1 roni 
the time that t aptain Cook in 1773 turned down pigs 
in Quetn Gh irlotle s Sound the native fauna has h id 
to contend with competitors from Turopc of a stronger 
tnd more aggressive type the n iturnl result being 
that many forms like the tuateri lizard have ilready 
disappeared from the mainlind although in soim 
instances surviving in the idjaccnt islets and mans 
more are destined to go ere long \mong the latter 
(if indeed it be not aireadv ext net) is the short tailed 
bat the sole representative of the genus Mi&tncips 
its rarity or extermination being attributed to th* 
destruction of insect life ciuscd by the introduction of 
European birds 

From a purely commercial standpoint the xuthois do 
not howiyer by inv means condemn the introduction 
of m my of the foreign spccu s having tv< n a go< d 
word to say for the much ibuscd sp irrow Without 
the sparrow or some other bird equally common tht y 
write residents in the cilony would be over run with 
the insects again and life would be insupportable 
Hie phrist concerning insects it may be explained 
refers to the plaguis of various spines which 
occurred when huropenn food crops were first intro 
duced into the colony On the other hand the intro 
duction of certain speues such as the greenfinch and 
ibove all the rabbit is most strongly condemned Tht 
acclimatisation of severil kinds of deer is considered 
to be of considerable advantage to the general pro¬ 
sperity of the islands is it leids to the visits of 
Furopean sportsmen 

Ymong the species which have suffered most seven Iv 
from foreign competition may be mentioned the two 
bat* the kiwis, the weka rail and the tuatera The 
moas appear to have been completely and the 
Notomis all but exterminated by the Maories before 
the European advent 

Limitations of space alone prevent further commend¬ 
ation of a very excellent interesting and beautifully 
illustrated work 
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Zellenmechantk und ZellenUben By Prof Dr. 
Rhumbler Pp 43 (Leipzig J A Barth 1904 > 
Price 1 mark 

This little work represent* a ■ketch of the author’s- 
view* on the causes and means of manifestation, 
of cellular activity The point of view adopted is a 
materialistic one It is considered thit the whole 
subject should be dealt with from the physical or the 
physico-chemical aspect even when this fails to present 
a complete solution of ill the difficulties that m ly arise 
It is becoming more and more recognised thu many 
of the aets which used to be regarded as specially the 
outcome of vital activity find their parallel in inorganic 
nature An amoeba when ingesting a filament of 
oseillatoria much longer than itself is able com 
pletely to enclose it bcciuse the algal thread becoints 
coiled up within the protoplasmic body of the proto¬ 
zoan But an exactly similar state of things is pro¬ 
duced if a drop of chloroform is placed in water and 
1 filament of shell ic be then presented to it The fill 
nunt is drawn into the chloroform and coiled up much 
is the alga in the anioebv, and if a short glass thread 
be tinted with shellac it is also ingested ’ but as 
the lac bteomes dissolved the glass thread is 
gradually extruded fh whole question here resolves 
itself into one of surface tension and perhaps the pro¬ 
cesses of ingestion ind cXLretion may ultimately prove 
to be essentially s milar in nature 

\gain tlu remark iblc uniformity in the details of 
nuclear divisions (k lryokinesis) from wh itever source 
the ttlls may orig nate strongly suggests that a com 
prihensive physical cs.pl ination of the process will one 
d iv be forthcoming 

But although thi physical aspects of cellular activity 
will urtxuih become nine clear and definite this is 
(nlv the first step on to the threshold of the temple in 
which the seen t of life is guarded Behind the proxi 
mill phygn il phenomtn i lies a v 1st complex of chang 
ing chemical venditions and it will be long before we 
ire likely to bf able txh lustivcly to analyse them The 
more successfully we do so however the more nearly 
shall we be able to grapple with the physical problem* 

(f movement and the like Rhumbler regards changes 
of surface tension and the reactions that affect it as 
constituting one of the most profitable of the many 
possible linos of cytologiral investigation 

Studies m Astronomy Bv J fclhrd Gore IRIS 
M R I A Pn xi+3j 6 (London Chatto and 
Windus 1904) Price (1 

In this book the re id< r is presented with l series of 
disconnected cssiys on a variety of astronomical sub 
jects many of which ini lude interesting and suggestiif 
results of calculations mide by the author The sub¬ 
jects range from gum telescopes to the construe 
tion of the visible univ rse but Jupiter is rtu only 
planet to which iny d tailed reference is made and 
the sun is only dealt w th from the point of view of 
its stellar magnitude ind its motion in space The 
chapter on Messier s mbulfe ’ bringing together all 
the recent inform ition with regard to these objects 
w ill be of considerabl v vlui to those who possess 
telescopes and the notes comprising r recent adv mcis 
in stellar astronomy give a useful summary of the 
state of our knowledge of the subjects dealt with at 
the beginning of the pnsent year 
Most of the papers have aireadv appeared at 
magazine articles and notwithstanding the revision 
which has been made for the present purpose there is 
necessarily a considerable amount of Repetition Apart 
from this however the book provides a very accept¬ 
able course of not too difficult reading for those who 
h ive a general elementary acquaintance with the 
subject 
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Salts and their Reactions By Dr L Dobbie tad H 

Marshall Pp 108 (Edinburgh James Thin 

1904 ) Price 3* 6a net 

This bode » intended to serve as an introduction to 
the study of practical chemistry and has for its bans 
a senes of notes intended for use in the Edinburgh 
classes In an interesting preface Prof Crum Brown 
states his belief In the possibility of devising a course 
that would be “ something better than a mechanical 
training to enable students to pass a mechanical ex 
animation consisting in the detection of simple salts 
in solution * Notwithstanding this assurance one 
finds that about hilf the book consists of descriptions 
of the ordinary tests and schemas of analysis common 
to most books treating of elementary practical 
chemistry 

The first part of the work consists of a short and 
very dear account of the general physical properties 
of salts and salt solutions An outline is given of the 
ionisation hypothesis and of its applications some of 
which are practically illustrated at a later stage 
After a short account of the nature and use of in 
dicitors a chapter is devoted to alkalimetry and 
acidunetry The experimental part of the book ex 
eluding the sections on qualitative analysis is only 
represented by about twenty five pages and although 
the selection of experiments has evidently been care¬ 
fully made it seems a pity that the practical illustra¬ 
tion of a really excellent theoretical introduction should 
be so meagre 

The remainder of the book is taken up with a de 
scnption of the reactions of metallic and salt radicals 
and with schemes for analysis In several small par 
tlculars a departure from the conventional methods 
has been made with distinct advantage Dry way 
reactions which so few chemists appear to appreciate 
■re relegated to an appendix which alio eontnins the 
inevitable and perfectly useless description of the re 
actions of the so-called rare elements Teachers who 
have the management of hrge practical classes should 
find the volume of value 


LETTERS TO THE EDITOR 
[The Editor don not hold htmnlf responsible for opinions 
expressed by hit correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
ntetitwenpU intended for this or any other part of Natur* 
No notice is taken of anonymous communications ] 

Radiation Pre ss ure 

On p 513 of your issue of September as I stated that 
there is a retarding force on the earth as it moves along its 
orbit amounting in all to about so kgm The calculation 
was made on the euppoettion that the earth is a full radiator 
of uniform temperature I have found on revising the 
calculation that there was an error in the ar thmetic and 
that the force considerably greater though still too small 
to have an effect worth considering The following is a 
■imple method of obtaining its value It assumes that the 
earth may be treated as a black sphere exposed to sun 
light radlatng as lihich as it receive* and with all its 
surface at ooe temperature 

If the stream of aolor energy falling normally on 
1 eq cm is S per second a black sphere radius a 
receives vs*S P jMM eond If it radiate* R per aecond per 
aq cm Its totaHfiBiation is 4»a*R and the assumption of 
equal receipt nndTxeendiiure give* R = S/4 The total 
rep ilsive force exerted bv the sun s radiation 1* Sra*/U 
where U s the velocity of light The total retarding force 
due to velocity u in the orb t it 4/3 Rt»/U* ve* This la the 
Doppler effect due to crowding of energy in front and open 
NO. 1835 VOL 71] 



Retarding force . 
Solar repulsion 


At the earth a distance «/U la about 10-* so diet the re¬ 
tarding force Is about 1/30 000 of the solar repulsion 

If we take S/U at 38x10-* dyne/sq cm (Phil Treat 
loc clt p 339) and the radius of the earth aa 
637x10* cm the total solar repulsion is about 
75x10* kgm say 75 000 tons and the retarding force Is 
about *500 kgm 

But another effect cornea in which will more than counter¬ 
balance this ihe hemisphere of the earth which la 
advancing in the orbit is on tha whole colder than that 
which 11 retreat ng owing to the lag in the warming of 
the surface exposed to the sun 1 And that if ooe hemitpaere 
is at 301 9 A and the other at 300° A the greater radiation 
from the warmer ade gives a net push directed from that 
sld* to the colder of about 163 000 kgm Of course this 
hemispherical distr button of temperature it only a rough 
approximation to the real condition and even if tne force be 
as large a* 163 000 kgm only a component of it acts along 
the orbit tending to accelerate the motion Still that com¬ 
ponent must almost certainly he much greater than the re¬ 
tarding force due to the Doppler effect and on the whole 
therefore there is probably a small acceleration in the orbit 
A force of 3300 kgm would destroy about 4/10“ of the 
earth s momentum n one year Lven if the accelerating 
force were twenty five times es great as this t would only 
generate i/io* of the present momentum in one year 
This illustrates the insignificance of radiation pressure on 
the lergrr bodies in the solar system 

I take this opportunity of correcting another error in tha 
address in Nature of September as which has been pointed 
out to me by Mr C T Whitmell It aroae from some vary 
faulty arithmetic on p 341 of the paper m the Philosophical 
Transactions already referred to Apparently in the formula 
giving the rad u* of each of two equal spheres the mutual 
radiation repuls on of which balance* their gravitative 
attraction a square root of 10 was omitted and the value 
of that radius should be a=069V/10V A wrong value 
was also assigned to the density of the sun Mr Whitman 
has very kindly re calculated the results depending on thi* 
formula and 1 have worked them out independently We 
now find that two equal sphere# will have equal radiation 
repulsion and grav tative attraction with rad 1 as given 


The last was given previously aa 3 4 cm 
The effect of radiation pressurs on terrestrial dual la 
worthy of consideration for it may be quite appreciable 
when the part cles are email and ar* among surroundings 
at different temperatures For simplicity of calculation let 
us suppose a very small dust particle of density s to be 
cylindrical w th radius a and length a and let its flat enda 
be black and let its curved surface be perfectly reflecting 
Let it be situated between two indefinitely extended parallel 
vertical walla one at a temperature I 0 A the other at • 
lower temperature 6 * A and let its ends be parallel to the 
wall* The two faces of the dust particle wiH H it i* small 
enough be at very nearly tha same temperature so that 
we may leave out of account the pressures due to tha emitted 
radiat on and cons der only those due to that received from 
the walls If a is th* radiation oonatant 53*xto“* and If 
U Is the velocity of light the difference of pres su re on the 
two side* will be airand the acceleration due 
to this on area we* and maas pro* is a«(r l *-#/)/3U*a, 
When pan s-io-‘ #,-400* A f,- 3 oo* A this needer. 
ation Is 00a cm /sec * 
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M^h* lew of radiation pressure ton be taken as cttH 
hetdlag when tbe radius is reduced to dm 10-' the scceler 
«tkm u a am /tec.* This Implies that such a particle of 
dust in a vacuum and between vertical walls respectively 
at *7* C and 1*7° C would not fall vertically but would 
deviate about a mm per metre towards tbe colder wall 
The elect found by Prof Osborne Reynolds (PM Tram 
U 1879 p 770) on a silk fibre exposed to radiation from 
a hot body and assigned by him to radiometer action 
la far larger than thie Tbe rad us of the fibre was 
o 600635 cm and its length was probably about 15 cm 
When It was hung up tn a test tube containing hydrogen 
at atmoaphenc pressure and was exposed to radiation from 
a neighbouring jar filled with boiling water the lower end 
of the fibre moved through o 01 cm This would imply an 
deceleration of about 07 cm /sec * about sixty times the 
acceleration on a dust particle of the same radius under the 
conditions assumed above The action detected by Reynolds 
increased too very rapidly as the pressure fell being ten 
times ee great when the pressure was reduced to 1 inch of 
mercury J H Poyntinc 

The University Birmingham December 15 


Tbe Date of Easter in 1905 
Auuunv queries have been addressed to me on the subject 
of the date of Easter in 1905 owing to the fact that accord 
mg to the almanacs the moon is full at 4h 56m Green 
wtch mean time on the morning of March ai next and that 
tharafore according to the Prayer Book nils it would 
appear that Easter Day should be the Sunday following 
March si vis March 36 As the misunderstanding on the 
subject seems widely spread perhaps you will allow me to 
explain that the moon referred to in the ecclesiastical 
calendar » not the actual moon In the iky which n full 
at a definite instant of time but a fictitious moon the times 
of tba phases of which are so arranged as not to differ much 
from thorn of the actual moon These phases are held to 
occur vaguely on certain days and therefore hold good 
for all longitudes and so avoid a practical inconvenience 
that would ante from the use of the actual moon Thus n 
the instance before us m which the actual moon is full at 

& 56m a m Greenwich mean time the same moon 11 
at nh 48m pm (on th* preceding day) Washington 
mean time The people adopting Greenwich time would 
therefore in the supposed circumstances keep Easter Day 
on March a6 whilst those adopting Washington time would 
keep It on Apnl *3 

Perhaps the simplest expression for the date of the Paschal 
full moon Is March (.14-epact) which gives the date 
directly when the epact is less then 34 When the epact U 
equal to or greater than 34 this expression gives the date 
of the preceding full moon and the Paschal full moon Is 
found by adding 39 to this date 
Thus in I9Q5 the epact is 34 therefore the calendar moon 
Is full on March to and again on April 18 The latter is 
by the rule the Paschal full moon and Easter Day 11 the 
following Sunday vl* April 33 

A M W Downing 
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Lepidocarpon and the Oymnospermt 
Tin concluding sentence m your note on Mr H E H 
S medley'a admirable models of the fructifications of 
PalaMsalc plants (Natow D&Wnber sa p 183) may 
possibly be misleading to some of your readers As the 
models of Lepidocarpon shown in your figure were pre 
pared from my Instructions I may be supposed to share 
the responsibility for the hypothesis of an affinity between 
the lycopodiaceoua cones and tha Gymnotperms stated to 
have been urged by the author especially as the points 
of agreement mentioned are quoted with tome alight 
abridgment from my paper on the seed like fructification 
of Lepidocarpon in the Philoiophical Transactions 1 Such 
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an affinity has never appeared to roe to be probable Tha 
characters cited—tbe pretence of an Integument and micro- 
pyle the single functional megaspore and the detachment 
of the indehlscent seed 1 ke organ aa a whole—are im- 
portant points of analogy with true seeds but in Lspldo- 
carpon these organs d ffer too much in deta 1 from the 
seeds of Gymnotperms to afford any evidence of affinity 1 
1 doubt whether my fnend Mr Smedley really intended * 
to suggest anything more than an analogy 

As regards the Gymnotperms evidence has been accumu 
lating for some time past indicating their connection with 
the fern phylum rather than with the Lycopod 1 Some 
account of this evidence w il be found in my discourse at 
the Royal Institution on the origin of seed bearing plants 
(1903) r while a more recent summary is given in Mr 
Arber s article on Palaeozoic seed plants in Natum for 
November 17 p 68 

The seed like organs of some Palseosoic I ycopods such 
as Lepldocaiyon and Miadesmia * seem to be cases of homo¬ 
plastic modification and not to be indicative of any affinity 
w th those groups of teed plants which have come down 
to our own day D H Scott 

Jodrell laboratory Kew 


Fishing at Night 

T»r* notice in your Journal of the bea Fishing Indus¬ 
try written by Mr Aflaio suggests to me that he or some 
other of your readers may inform me why sea fishing takes 
place for the most part at night I have heard the subjest 
discussed all my life and the answers have been of the most 
opposite and unsatisfai tory character such at to obtain a 
supply of fish for the morning markets and because fish 
come nearer to the surface in the daric Everyone mutt be 
familiar with the sight of our fishing boats preparing to 
take their departure as the evening approaches In the 
different harbours on our coasts Some of the masters 
unfortunately like the Apostle Peter have toiled all night 
and caught nothing S W 

De en ber 30 


A New British Bird* 

A fins example a male of the Pacific eider-duck Soma 
Urta v nigrum was killed at Scarborough on December 1*. 
This 8 the first recorded nstance of the occurrence of this 
bird on our shores Closely resembling the common elder 
Somateno moluama it n ay yet be readily distinguished 
therefrom by the bright orange colour of the bill and tha 
sharply defined black V shaped mark on the throat—hence 
the specific name n mgrui 1 

The Pacific e der occurs in abundance along the coasts 
of north western Amer ca and north-eastern Asia 

W P Pycxaft 
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Intelligence of Animals 

In reference to the que t on of intelligence in animals it 
may be of interest to nent on a cave of distinct reasoning 
power in a cat which for n ne or ten years associated bun 
self with our family he would have scorned tbe suggestion 
that be belonged to t When he found himself on the wrong 
side of a closed door—a very co 1st ant occurrence—he stood 
up and catching the handle n his fore paws rattled it 
I do not think he tr ed to turn the handle but he certainly 
knew that it played an essent al part in the opening of tha 
door He is now no n ore and de morion mi nut bonum 
bars any further reference to his career for he was a ditat 
pated old scoundrel but t s a pleasure to me to pay with 
your permission the above little tribute to h s memory 
Greenock December 17 T S Pattis son 

1 Phil Trrnu lot eIt p ]>4 
* NatusS Tel Urn p yr 

ills V Won A New Lyeapodtseseas Seed like Often Nru 
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FAUNA OF THE HIGHLANDS * 

T HIS handsome new addition to Mr Harvie- 
Brown * * Vertebrate Fauna of Scotland main- 
'tame the high standard of excellence which ha* marked 
the preceding volume* It is punctiliously accurate 
and at the same time picturesque and full of interest 
One of the authors the 
Rev H A MacPherson 
sacrificed himself t x 
whole-heartedly to in 
■enthusiasm lor ornith 
ology and died in 1901 at 
the age of forty three and 
Mr Harvie Brown has 
also to deplore the loss of 
another collaborator Mr 
T E Buckley who died 
m 1902 Of both these 
naturalists there 1 r e 
ipproprutc in memortam 
sketches 

This \ olume deals 
specially with the western 
part* of the counties c l 
Sutherland and Cromarty 
- west of the great 
watershed —and with 
similar portions of Ross 
Shire and Invt rniss-shire 
down to the boundary of 
“ \rgvll In the intro 
ductory matter we find 
terse physiographic il 
accounts of Skye the 
Ascrib Island* Handa 
Priest Island and the 
coast of the mainland 
■designed to illustrate thi 
most outstanding fauinl 
feature of the area 
namely its isolation Mr 
Lionel W Hinxman con 
tributes a brief account of 
the geology of the north 
west Highlands and 
there 1* another interest 
ing section dealing with 
climatic and other 
changes including those 
due to the hand of man 
Few of these can be said 
to do mins intelligence 
much credit 
Mr Harvie Brow n con 
feises that the chief in 
tercst of the area in ques 
tion is the cc mpar it vt 
poverty of its fauna 
The true faunal value 
lies in it* isolation by sta 
and mountain ranges 
It appears to me to b< 
almost the poorest and 
least favoured of our 
Scottish I aurnl Areas 
both 1* regards species 
and in its patffiy of in 
dividual* of many of them ’ But it includes 
some old frequented haunts of some of our now 
rarer birds it illustrates faunlstic changes traceable 
to < Iimat ^ changes and it gives evidence of a keen 
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for existence amid which some specie* ami 

__nemg What Mr Ham*.Brown particularly 

seeks to show u that the hemmed-m nature £f the area 
is a main reason for 1th faunal poverty, thus some ot 
the more prominent land-features of the country, each 
as the long tongue of land of Ardnanturchan, act as 
deterrents to the advance of land birds from south to 
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north The nature of the soil the vegetation the die 
tnbution and character of wooded areas and the 
climatic conditions have also to be borne in mind but 
Mr Harvie Brown has not done justice to himself or 
to his theme in his treatment of this aspect of the 
problem Of course it » not given to everyone to be 
a Humboldt but without attaining to his compre- 
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_j* of outlook «t would not have been difficult 

90 Improve die chapter on the Faunal Position 1 of 
the area in question, and even m regard to the par¬ 
ticular factors which Mr Hame-Brown emphasises 
in his interpretation of the faunistie peculiarities of the 
areas his 1 argument ’ as he calls it appears to us too 
jerky and elliptical to win conviction But he gives 
some references to papers devling with the ph>sio 
graphical conditions in some detail 

Turning to the list of mammals which is somewhat 
mournful—we find that there is only one bat the 
pipistrelle, the hedgehog the lesser shrew and tht 
water shrew are rare the true wild cat still lingers 
foxes once very numerous are now scarce the marten 
once abundant is trembling in the balinee between 
ranty and extinction the polecat has become decidedlv 
rare, a colony of badgers suit persists, the rabbit intro¬ 
duced about i8»o is in many places taking a rapid— 
lamentably rapid—hold of newly afforested groinds 
»nd so on The chief value of such 
information lies in the precision with 
which it records increase or decrease 
* g of squirrel and polecat within a 
Verm of years and thus illustrates 
evolutionary processes going on around 
us 

We need hardly refer to the records 
of adder lirard and slow worm of 
frog and toad and two newts but wt 
may be allowed to note without being 
■captious that the title on the back of 
the book and on the beautiful frontis 
piece \ 1 auna of the North West 
Highlands and Skye u> somewhat 
<00 big for tho volume which deals 
with mammals birds reptiles and 
amphibians and no more 

The most enUrtaimng part of the 
book is that which deals with the birds 
in regard to which the authors speak 
from rich experience and with infec 
tious enthusiasm There is naturally 
enough a dominant note personnel but 
it is always pleasant even when die 
information given does not seem very 
important Among the rare visitors 
we may mention the lesser whitethroat 
the barred warbler the nuthatch the 
golden oriole the great grey shrike 
Sic waxwing the rose coloured pastor 
the roller the hoopoe the osprey the 
bittern Pallas s sand grouse the red 
necked phalarope the great crested 
grebe and the fulmar Among the 
most interesting residents are the 
•chough the raven the hen harrier, the 
sea-eagle the rock dove and the 
ptarmigan This section is rich in bis 
tartcal material eg in regard to the 
starling the golden eagle the sea- 
■eagle the osprey the grey lag goose and tht 
fulmar Apart from their historical interest the 
notes on the birds are full of interesting observe 
dons and some of the descriptions by thi latt 
Mr MacPherson are fine pieces of picturesque writing 
Mr Harvte Brown gives here and there an inkling 
of his strong views on bird protection, thus the 
Bud Acts require steady and relentless revision and 
change The idea of saving trouble at Westminster 
and County Council and Sheriff Courts by dividing 
Great Scotland into two divisions—north and south— 
for all species mentioned in these Acts Is absurd and 
appears to me to be eminently calculated to defeat all 
useful purposes of the Aits ’ 
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fhe book is beautifully got up and illustrated and 
though unfortunately somewhat of a luxury is sure 
to be welcomed by those who are interested in the 
wild life of Scotland Its mood is one that will foster 
interest in open air natural history and the thorough¬ 
ness of its lists should help to lessen the ruthless 
killing of supposed rarities J A T 


A NATURAI 1 ST IN SARAWAK 

N FARIY forty yi rs ago Dr Beer in the well 
known trivelh naturalist made extcnsivi 
journeys in Sartwak lut not until now has he pub 
Ushfd an account of his experiences indeed for this 
volumi we have to thank the Rnnce H H Lady 
Brooke who wisely uii,td Dr Btccan to give thi 
public the benefit of h s knowledge for is she justly 
stated the conditions have practically rtmimed un 
hinged from times unknown 



no . -Adult Mai* Maya* 1 jap og From Waod«r*0«. n tint Craat Foraui of Borneo 


Dr Becciri Collected in tht land of tht I and Dyaks 
of the Sea Dyaks and of the K. lyine not to mention 
less numerous peoples and he gives a firsthand 
accountof the people ih r houses dress weipons and 
ways All this is vtrv interesting raiding but there, 
is little if anyth nj, thit has net betn recorded in 
I mg Roth s ^rt it c mpilation Tht Natives of 
Snrawik ind British Vrth Borneo or in the writings 
of more recent travellers Indeed it is the great fault 
of this book th it the numerous contributions that have 
of lite years been mad to the nitural history and 

I Waodrrla** ID lb* Grant Foraati of Boraao Trrnvab and Rraaareb** 
of ■ NaMUtam Sarawak Bjr 0 Brocan Iramlaltd hr Dr E It 
GbWi aSrarrbnd and «d tad by F H H Gaillamard Po mv+ 4«4 
tUaKOMd (Loudon A Conunbl* «ql Co 1904) J*ncn»6#«*t 
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ethnology of Sarawak are one and ail ignored A few 
reference* are given to older publication* or the 
Sarawak GastUt and to some of the paper* based on 
the collection* sent home by Dr Beccan The reader 
must consequently bear in mind that there is a con 
nderablp amount of Information about the animals and 
people of Sarawak which to say the least of it supple¬ 
ment* Dr Beccan • book To the ethnologist the 
chief value of the book lies m the identification of 
animal* and especially of plants employed by the 
native* as the author not only give* tneir uses but 
their native and scientific names 
The general naturalist will find the book packed 
with interesting information Dr Beccan is an 
enthusiastic ana keen witted field naturalist rhe in 
tending traveller will pick up many valuable sugges¬ 
tions and the stay at home naturalist will gain an 
extremely good idea of the conditions of life in the 


opinion that at least two specie* of orang-utan must 
in Borneo. Dr Beccan has come to the following 
conclusions —There is no well authenticated case of a 
female with lateral face expansions though there la 
some evidence that such do occur but there are young 
orange with milk dentition which have thttn well de¬ 
veloped and adult male individuals are found with 
the expansions rudimentary Not associated with the 
above character is the frequent absence of the terminal 
phalange of the hnllux with the total or partial sup¬ 
pression of the nail Evidently there is great vari¬ 
ability in the ormg but Dr Beccan holds that there la 
only one species of Simta satyrut with two mntn varie¬ 
ties tjaping with lateral adipose cheek-expansuma 
and highly developed cranial crests and ‘ Icassa ” 
with no lateral cheek expansions and its skull devoid 
of strongly pronounced crests Nevertheless he 
suggests thst in a remote past the Maya* tjaping 



jungles of Borneo The author not only describes 
what he saw but he seeks to trace the interdependence 
of orgamsme upon one mother and their rel itions to 
the environment As Dr Beccan is a professional 
hptanist the botany of a tropical forest is dealt with 
own fully and with greater knowledge than is usual 
in similar books and those botanists who are interested 
in ecology will find much that will be of service to 
them 

The most important zoological observations are 
those on the orang utan The Dyaks recognise 
several varieties of oran*, the two more important 
being the Mayas kissa and the Mayas tjaping 
with a laminar lateral expansion of naked skin in front 
of each ear (In a foot note we read that tjaptrsg in 
Malay is the term applied to a small nearly triangular 
piece of silver which is hung in front of bsby girls 
as a fig leaf ) Wallace and others have expressed the 
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and the Mayas ka^sa were two quite d stinct species 
perh ips having their origin in separate regions and 
only later com nj, into contict on thi same area 
at present it see ns hardly likeW that the two races 
should remain d stinct Dr Beccan brought home 
a large number of skins skeletons and heads of these 
animals md he confesses to hive killed ind wounded 
others which he could not take awiy He add* 
practically nothin*, to our knowledge of their habits 
Dr Becciri does not hcsitite to throw out a number 
of hypotheses many of which w 11 by no means be 
implicitly accepted by biologists for example he 
suggests (p 32) that the prominent nose with narrow 
nostrils directed downwards of the Semitic people is 
associated with living in an open country whilst 
Negroes and Malays for the most part dwellers in the 
forest have snub noses with wide nos tins turned up¬ 
ward* such as characterise most monkeys Agun 
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Ike says, “ I have always thought that there mutt have 
1*60 a formative epoch, w which every creature had 
the power of special adaptation to its own needs—nay 
even to its own wishes or caprice In this epoch of 
* plasmation ’ when the so-called force of heredity— 
which tends to reproduction according to the type of 
die progenitor—had but little power the world being 
atill young the organism must have been far mon 
susceptible of modification by external forces (p 36) 
The actual power of adaptation in organisms L 
at the present day well nigh non existent as compared 
with what they must have possessed m the past (p a 11) 
The varied forms assumed by those groups of 
Individuals called by naturalists species would be 
merely die result of a plasmative force exerted by 
surrounding conditions on primitive beings (p 308) 
May it not be that the Raffiesla, and a host of 
other aberrant species both animals and plants are 
examples of the autocreation of organisms (derived 
from exceptional circumstances of me environment) 
and suddenly appeared d l tmprovute as it were m 
that primitive epoch during which organic matter was 
easily plasmated so as to adapt itself with facility 
even to extraordinary conditions of existence ? (p 389) 
Therefore contrary to the present prevailing 
tendency to attribute a powerful action to variability 
during the existing period and to consider every species 
as inconstant I hold the opposite opinion namely 
that at the present time species do not vary m Nature 
returning thus to the old idea of the nearly absolute 
fixity of existing species (p 210) ’ It is interesting 
to compare these views with those arrived at by Alfred 
Wallace who wandered in the same jungles and as 
Dr GuiUemard the English editor rightly observes 
“ Whether the scientific reader does or does not admit 
the validity of all Dr Beccari s theories concerning 
species formation he cannot call in question his 
abundant experience of the country or his knowledge 
of the subjects of which he treats A C H 


OILS FOR MOTORCARS 
"pOSSIBLY this article may be of interest to readers 
A of Nature who are not chemists and therefore 
no apology need be made for treating certain parts 
of the subject in an elementary manner The com 
mercial names for motor oils ire numerous and con 
fusing and the automobilist may well be puzzled to 
discriminate between them even if his chemistry has 
by no means become a mere schoolboy reminiscence 
The various liquids in use at the present time as 
fuels for motors are derived from three sources namely 
crude petroleum coal tar and alcohols By far the 
largest quantity is furnished by the petroleum Coal 
tar" spirit is scarcely beyond the experimental stage 
Alcohol is somewhat largely used abroad but at pre 
sent is almost out of the question in this country 
Products from Crude Petroleum —These so far as 
motor fuol is concerned are two a light otl and a 
heavier or burning oil The light oil in one grade 
or another is variously known as gasoline petroleum 
spirit petrol petrol spirit mot* spirit mineral spirit 
motol moto-essence naphtha petroleum benzine and 
bensohne Of these gasoline nas the lowest density 
beiualine the highest The oil is obtained in the dis 
dilation of American crude petroleum and may be 
•aid generally to be the portion of the distillate peat 
mg through the still between the temperature-limits 
of 6o° C and »co° C and having a specific gravity 
ranging from o 08 to o 74 The limits however vary 
somewhat with the different refineries To obtain a 
good motor “ saint ” this fraction of the distillate is 
purified with sulphuric acid and with soda and rectified 
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by re distillation Such a spirit is clear has no strong 
odour and leaves no residue when evaporated from 
the hand Two or three years ago the best English 
petrol had a specific gravity of o-wo but for reasons 
to be mentioned later the density has been gradually 
raised and is now generally about 0 730 or more 

Chemically light oil or petrol is a mixture of sew ral 
members of the homologous senes of paraffin hydro¬ 
carbons C»H m+ It is generally assumed to be 
mainly heptane C,H U and octane C,H , but both 
lower and higher members are usually present ind 
some analyses indicate that the range may commonly 
be from hexane C,H, 4 to undecane C jH,. A joint 
to notice is that whilst petrol as a whole is a 1 ght 
volatile oil it is by no means a homogeneous liquid 
The different hydrocarbons composing it have not the 
same volatility as one another and they require 
different quantities of air for their complete com¬ 
bustion 

The heavier oil obtained from crude petroleum corre 
sponds to what is ordinarily known as kerosene petro¬ 
leum oil or paraffin It is obtained by refining the 
fraction which distils between 150° and aoo° and 
has a density of about o 78 to o 81 This product con 
tarns higher members of the paraffin series than those 
of petrol It is consequently less volatile and has a 
higher flash point 

Kerosene is not nly cheaper than petrol but fer 
in the handling Why then is petrol used so la gely 
as a motor fuel instead of keros ne? And why are 
some kinds of petrol better than other* 5 To answer 
these questions we h ive to remember that to form the 
proper explosive mixture for the engine it is necessary 
to have the vapour of the liquid mixed with a particular 
proportion of air With too little air the mixture bums 
too gently with too much there is a diluent effect 
and liability to failure of ignition The ready volatility 
of petrol allows of the requisite mixture being made 
more easily more certainly and with a simpler form 
of carburetter than when keroeene is used Failure to 
ignite is less frequent and the combustion is cleaner 

Nevertheless since the supply of petrol is not 1 mit 
less attempts are being made with some success to 
utilise kerosene as a source of motor energy The 
principle employed is that of healinj, up the vapour of 
the kerosene or the liqu d itself in order to allow of 
a readier admixture with the air in the carburetter 
This is effected either by the heat of the exhaust or 
by some other special contrivance \ smokeless 
petroleum engine has recently been described which 
is said to run without moke or smell and without 

sooting the ivlindti It w 11 not however start 
with the cold kerosene Petrol is used for the first 
revolutions in order to heat the vaporiser and raise 
the kerosene to the necessary temperature 

As regards differences of quality met with in motor 
spirits (petrol) the first thing to notice is that the 
higher the density of the liquid the nearer docs it 
approach to the character of kerosene and to the 
possession of the disadvantages peculiar to the latter 
To meet the growing demand makers have bs.ee ere 
and more inclined to eke out their supply of petrol by 
including a portion of the heavier fractions that were 
formerly rejected Heme many of the present oil* are 
to that extent of inferior quality Next the density 
alone is not an infallible criterion because a spirit 
having a density of let us say o 700 may be made up 
in different ways Ideally it might consist of a single 
hydrocarbon having the density in question On the 
other hand it tmght bt compounded of two hydro¬ 
carbons haring widely different densities such as o 660 
and 0.740 respectively In the first case it would distil 
completely at one uniform temperature in the second 
there would be a difference of perhaps a hundred 
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degrees between die initial and die final boiling points 
With homologous hydrocarbons the lower-boiling 
member vaporises more readily than the higher, con 
sequently m practice the vapour from the second 
spirit would in the early stages of a run contain an 
excessive proportion of the more volatile constituent 
and in the later stiges too much of that which is 
less volatile Tor satisfactory combustion these two 
constituents require very different proportions of air 
hence if the carburetter was initially trrangtd to give 
the proper quantity it would not do so in the later 
stages The practical bearing is that to avoid waste 
of fuel or loss of he it m< rt attention must be paid to 
the carburetter when the petrol has a wide range of 
boiling paints th in wh n it is more m rly homo¬ 
geneous 

As already nuntuned the petrols in actual uw 
consist of seven! hjdrotarbons th< rt is none corn tin 
tng only one or even only two Rt t th* foregoing 
examples typify the bettor and the inferior qualities 
respectiv ly 

Produett from Coal tar — These ire know n com 
mercially as benzol or benzole benzine and cool tar 
spirit all of which terms lican nearly the same thing 
and toluol which is a scry similar 1 quid of lower 
density (Benzol or ben/inc should be dist nguishcd 
from benzoline the petroleum product previously re 
ferred to) In the first group the arom itic hydro 
carbon benzene C,H is the chief constituent but 
toluene C,H, and xylenes C,H , also accompany it 
Benzol is commercial benzene i t btn/enc with some 
impuriti s nd he molo^urs benzine is a cruder 
variety these differ oily in the proporl ons of the 
admixtures and are oft n indistinguishabl the one 
from the other Coal tar spirit is a general term for 
either In \mer c md in Prance is well as some 
times in this country thi term benzine rifers to 
the petroleum naphtha not to the c al tnr produ t 

Benzol has a great* r density than petrol (about c 88} 
at is Q s C ) and a higher bo 1 ng po nt v/ about 
<jo° C Neverthtlcss it his the advanttg of dts 
tilling as a whok within much narrow r limits thin 
most varieties of petrol do Thus while there may 
be a difference of mor* than ioo° C between the init al 
and final boiling point of petrol a good sample of 

90 s benzol will distil completes w ithin a rang of 
about C or less ie between jo° and 143° 
Benzol is cons* quently more like the ideal h imo- 
gcncous fuel than petrol is and this together with the 
necessity of suppl minting th* supply of petrol by 
some other fuel has led to its fr quont employment 
abroad and to experiment d trials in this country 
Deutz benzol locomotives have been used for some time 
in Germ iny ind the tram cars of the Saalgau 
Herbertmgcn Riedl ngtn line ire worked by a 14 h p 
benzol motor whilst a m xture of benzol and alrohol 
is used in some of the Trench rac ng tars So far is 
the German expert* ncr has gone the results are said 
to indicate that th*. benzol motor is about to per cent 
cheaper m working than the alcohol engine The 
British trials seem to show that benzol works more 
uniformly than petrol and is gtner IK satisfactory 
except that with too great t compress on in the 
cylinders there is a liability to pie ignition 

One disadvantage of benzol is the presence in it of 
sulphur compounds chiefly carbon disulph de and thio¬ 
phene These not only give an evil smelling exhaust 
but may conceivably corrode the m« t d of the cylinder 
through the formation of acid vapours in the combus 
tlon Probably at a cost of about a penny per gallon 
the benzol could be sufficiently freed from sulphur 
and it IB thought that with a good demand the punfied 
liquid might be supplied at a price of about a 
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gallon or less Unfortunately however the 
supply of benzol is even more limited than that of 
petrol, the yield from coal-tar is only some 06 per 
cent and much of what could be produced is already 
absorbed by the chemical and dye industries It seems 
therefore very unlikely that benzol will ever largely 
supplant petrol though it may usefully supplement 
this fuel 

Toluol (crude toluene) of lower density but higher 
boiling point than benzol has also been recently tried 
though not on 1 sufficiently extended scale to give 
much practical information Benzol u essentially a 
mixture of pure benzene and toluol and in one respect 
the mixture is better than pure benzene because the 
latter freezes at o° C and this is prevented by the 
presence of toluol 

Alcohols as Jewels —The industrial side of the ques 
hon has cncourigcd the use of alcohol m Prince md 
Germany since other things being equal it is better 
to support home agriculture thin foreign otl fields 
Strong alcohol 1 m be bought in German) at a cost 
of to 10 d per gallon and at this price its use 
is said to be economical compared with petrol Pur* 
alcohol of cours is heavily taxed in this country 
the duty amounts to 17* per gallon of 90 per cent 
alcohol—and that used for motor purposes is de 
natured by the addition of foreign substances In 
England the di natured product is methylated spirit 
obtained by mixing spirits of wine with not less 
than one ninth of its bulk of wood naphtha and when 
intended for retailing with c x8 per cent of mineral 
naphtha or petroleum oil in addition In Prance the 
denoturant is a mixture of heavy benzine and 
malachite gre* n Ordinary methylated spirit in some 
experiments m de a short time ago was said to give 
an exhaust with an odour so vile is would preclude 
its general use this is attributed to the denaturant 
and to obviate it one suggestion is that alcohol in 
tended for motcr fuel should be denatured with petrol 
There are however some hsc il difficulties in the way 

Alcohol is a s ibstance already p irtlv oxidised it 
contains rather less hydrogen than does petrol and 
only about one h ilf as much carbon the difference 
being made up of oxygen Consequently its available 
heat energy viz the heat developed by the complete 
oxidation of its carbon and hydrogen is not much 
more than one half that of good petrol Nevertheless 
it hts> some compensations It is of nearly uniform 
composition and distils within much narrower limits 
than petrol in fact strong alcohol not denatured is 
an almost home geneous body which boils away com 
pletely at a nnctically constant temperature More¬ 
over it is claimed that the alcohol engine has a much 
greater efficiency than the petrol motor To get the 
best results however it hRS been found necessary to 
use a higher compression than that given by the 
ordinary petrol ngine In some cases both petrol and 
alcohol are employed with two carburetters the petrol 
is used for starting and is automatically cut off by a 
governor when the motor is sufflnently hot The net 
result of the alcohol trials at present seems to be that 
for equal volumes petrol is appreciably more efficient 
than denatured alcohol but the difference is not con 
uderabte and fluctuations in price may vet make 
alrohol a serious competitor with petrol where the fiscal 
difficulties can be overcome 

The cheaper higher alcohols of fusel oil {chiefly 
amyl and butvl alcohols) have also been proposed foi* 
use as motor fuels But practical tnals are lacking 
and in any rase the supply of fusel oil is only a limited 
one Por the prtncip il motor fuel of the future it is 
probably to kerosene that we must look 

C StMMONDS 
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/ ADMIRAL SIR ERASMUS OMMANNEY , 
K.CJB-, F.RS. 

A WELL-KNOWN figure ha, been lost to scientific 
circles by the death of Admiral Sir Erasmus 
Omtnanney, K.C.B., F.R.S., which occurred on 
December at, at ninety year* of age. 

Erasmus Ommanney was bom in London so long 
ago as the year 1814, and entered the Navy in 1826. 
He became Lieutenant Ommanney in 1835, and at 
once volunteered to serve under Sir James Ross in 
the voyage for the relief of a number of missing 
A’halers reported to be caught by the ice of Baffin’s 
Bay, and on the coasts of Greenland and Labrador 
The objects of the expedition were successfully carried 
out, notwithstanding the extreme danger of the navi¬ 
gation during the winter months 

In 1850 he was appointed second in command under 
Captain Horatio Austin on the Arctic expedition in 
search of Sir John Franklin; and In August of that 
year was the actual discoverer of the first winter 
quarters of Franklin’s ships. He also directed nn 
extensive system of sledge journeys, by which the 
coast of Prince of Wales Land was laid down. After 
his return from the Arctic he wns elected a Fellow 
of the Royal Society for his services to science. 

After his retirement in 1877, he threw himself with 
real into the work of numerous learned societies, of 
wliich he wns an energetic member. He was a 
Fellow of the Royal Geographical Societ\, and had 
been n member of the council He was also a Fellow 
of the Royal Astronomical Society. An nctive mem¬ 
ber of the British Association, he had served upon its 
council, and went with It to Canada in 1HK4 as 
treasurer, receiving on that occasion the honorary 
degree of LL D. from the McGill University, 
Montreal. 

The funeral took place at Mortlake Cemetery on 
Tuesday afternoon. Among the wreaths placed upon 
the coffin was one from the president and members 
of the Royal Geographical Society 


ROTES. 

It is proposed to establish in the University of Liverpool 
a memorial to Mr R. W. H. T. Hudson, late lecturei In 
mathematics, whose brilliant career was so tragically cut 
short at the end of last September. The memorial will 
probably take the form of an annual prize in mathematics, 
to be awarded for distinction in geometry, the subject in 
which Mr. Hudson’s work chieflv lay. For this purpose 
a sum of tool, would be required Contributions to the 
fund should be sent to Mr. Alexander Mair, the University, 
Liverpool. 

Da. J. Mac In rosn Bxl, a nephew of Dr Robert Bell, 
P.R.S., has just been appointed Government geologist of 
New Zeulnnd. Dr. Macintosh Bell has seen murh active 
service on the Canadian Geological Survey, having worked 
during four seasons under his unde, the director. In the 
spring of 1899 he went with Dr. Robert Belt to Great Slave 
Lake, where he spent the following winter, and in 1900 
he was sent to Great Bear Lake, several hundred miles 
further north. On his return he was employed In 1901 and 
190a a* geologist by the Lake Superior Commercial Co., 
*nd in 1903 by the Ontario Bureau of Mines, 

Rbplvino to a vote of thanks, after laying the foundation- 
stone of the Chelmsford Free Library, School of Art, and 
Museum on December ai, Lord Rayleigh said that the visit 
to Stockholm from which he had just returned was of great 
interest. His colleagues and he received almost »a royay 
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welcome, and at the banquet which formed part of die pro¬ 
ceedings it was very much Impressed upon them that what 
Nobel had in view in providing his prizes was to bring 
sclentifu men of the various countries together not merely 
for the advancement of science, but to promote good feeling 
and the cause of peace between the nations of the world 
Lady Rayleigh afterwaid* distributed the prizes to the 
students of the local science and art < lasses 

Loan Kelvin has acrepted the nomination of the council 
for the presidency of the I .iradav Society, in succession to 
Sir Joseph Swnn, F R S. 

1 'hl death is announced of the Rev J M Bacon at the 
age of fifty-eight Mr Uaion had made a number of 
balloon asients for s< lentifio purposes, and some of the 
results of hU studies are described in his works “ The 
Dominion of the Air " and “ Bj Land and Sky ” 

Acimtnixc. to the Patna, negotiations have been entered 
upon by the Italian Minister of Posts and Telegraphs and 
the British Postmaster-General with a view to establish 
wireless telegraphic tommunu.ition between the stations of 
Poldhu and Ban 

Wt are informed that the constitutional amendment 
exempting the California Academy of Suenies ftom further 
taxation was earned at the election, November 8, by a 
majority of nearly 11,000 

luv bog-slide lepoitcd in seveiul newspapers as having 
mi lined on December 7 between Fremhpark and Casllerea, 
in the north part of the county of Roscommon, appears 
now to have come to rest, after invading a village and 
covering a large area of agricultural land Loral inform¬ 
ation reaches us to the effect that clefts still remain visible 
in the hog, but that the hollow formed at the origin of 
the slide is gradually closing in The flow is attributed to 
heavy rain, with which existing means of drainage were 
unable to cope laird de Fre>ne is erecting huts for the 
dislodged tenantry, and about twenty men were still 
engaged at Chnstmas in clearing the main road from its 
peaty coveting 

Ox December 22 the airship Isbandy II. made Its 
thirtieth experiment m aerial direction at Molsson, near 
Mantes. In these voyages ihe l.cbaudy It., the volume of 
which has been brought up to ao<»3 metres, returned each 
time to the shed which shelters it, after having gone away 
to distances no great as ten mlle» The length of the 
balloon is 64 metres, and its regular crew consists of three 
people. Several times, however, it has taken passengers, 
as many as six persons hiving ascended at one time The 
speed attained bv its own piopulsion, measured with a 
registering anemometer, 111 iv be estimated at 40 kilometres 
per hour, The airship has been taken out in wind blow¬ 
ing at 5 01 ft kilometres, and In rain. It has risen to the 
altitude of 500 metres Ihe oerent of December 23 was 
the last of the autumn campaign, eighteen asients having 
been made during the months of November and December. 
During this season experiments were made to deride 
whether an astronomer aboard nn airship can know the 
precise geographical position of the balloon when he makes 
hie observation An ascent was made between 1 and a a m. 
on a foggy morning. In the car had been taken an 
aietylene searchlight equalling 100,000 lamps of ten candles 
each", like those at the Exposition of the Grand Palais. 
The balloon was invisible to persons on the earth, and the 
earth itself could not be seen by the aeronauts But the 
light could easily be distinguished, and its movements 
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followed Next year new voyages to considerable distance* 
will be undertaken like that from Moteeon to Peru or to 
the Crystal Palace from London In its last tnsl the 
I1bandy It remained inflated for slaty four days 

With Mr C G Bam tt whose death was announced 
last week hat disappeared one of the last of the old school 
of British lepidopterists contemporary with Doubleday and 
Newman The first mention we can And of Mr Barrett s 
name it in the list of entomologists in the “ Entomologist s 
Annua] * for 1857 but from that time onwards he became 
a frequent contributor to the Entomologist 1 Weakly 
Intelligencer and afterwards to its successor the Entom 
ole gut t Monthly M a gaunt the first number of which 
appeared in June 1864 so that the fortieth year of this 
periodical has been marked by the demise of two out of 
the Seven editors whose names appear on the early numbers 
of 1904 Robert McLachlan the last of the original staff 
who still continued to act and C G Barrett who joined 
the staff of that mogaxine in 1880 and became a member 
of the Entomological Society of London in 1884 Mr 
Barrett was an enthusiastic and very successful collector of 
British Lepidoptrra and as he held a position in the Excise 
which involved his being moved from one station to another 
he had great facilities for investigating the insects of 
widely separated localities Perhaps the most Important of 
his captures was the extrrmely interesting moth which he 
obtained on the Hill of Howth near Dublin and was named 
Dianthoeta Barrettu after him Mr Barrett s contributions 
tp entomology with one notable exception were published 
almost exclusively in magazines but in 189a he commenced 
his great work ftir I epidoptera of the British Isles ’ in 
serial paits and he had completed the Macro Lepidoptera 
at the time of his death Mr Barrett s last paper a de 
serption of the larva of Doryphora poltutrella Douglas 
(one of the Tmeuia) appeared in the Entomologist * 
Monthly Magazine for the present month so that he may 
be said to have died in harness 

Tub Standard t correspondent states (December 26) that 
the Vienna Veterinary Institute has just opened a labor 
story for the study of the diseases of fish which will be 
in charge of Prof Flebinger 

Tux Pans correspondent of the British Medical Journal 
deta Is some of the conclusions of the committee appointed 
ti investigate Dr Doyen 1 claims respecting the cause and 
treatment of an er (December 24 p 1720) M Metschni 
koff one of the committee states (1) that in culture tubes 
inoculated by Dr Doyen with cancerous material in his 
presence the Micrococcus neoformans developed (a) that 
the characters of the microbe so obtained agreed with 
those described by Dr Doyen as characteristic of the 
V neoformans (3) tt is not yet possble to report on the 
specificity or pathogenic characters of the microbe (4) it 
is nqt possible yet to state whether Dr Doyen s serum has 
a curative action or no It will be seen that this report 
is a very guarded one and very different from the details 
published in the daily Press 

Wx learn from the Times (December si) that a consider 
able number of beautifully worked flint* have recently beea 
discovered at Culmore which te said to be in the south 
of Scotland but we have been unable to find the locality on 
maps The spot where the flinte were found has the appear* 
ance of having beea surrounded by marshy ground and it 
h possible that the flint toole may have belonged to lake* 
dweller* Arrow heads scraper* anvil and hammer stones 
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are abundant among the worked flints The coUectfcfuV* 
been acquired by Mr Ludovlc Mann and win be exhibited 
for a few week* in the People * Palace Glasgow 

Tics annual conversazione of the Royal College of Science 
and Royal School of Mines was held at the college as we 
went to pres* last week, and wma attended by about five 
hundred guests Hi* company Included Sir Norman 
Lockyer Sir Arthur Rtlcker Mr Morant Prof Judd (the 
dean) Prof Tilden Prof Perry Prof Callender Prof 
Gowland and Mr G W C Kaye (secretary) There were 
many interesting exhibits in the various departments 111 
chemistry physics astrophysics mechanics metallurgy, 
mining geology and biology under the direction of their 
respective professors The Solar Physics Observatory was 
open by permission of Sir Norman Lockyer and a lunemato* 
graph exhibition was given while the college company of 
the Corps of Electrical Engineers showed a searchlight 
Dr W Watson T R S delivered a lecture during the 
evening on radium and twentieth century alchemy 

Spolta Zeylanlca for October contains the description by 
Mr Boulenger of a new snake of the genus Aspidura, and 
an illustrated account by Mr J L Hancock of the 
Cingalese representatives of the grasshoppers of the family 
Tettigldw 

Thb October number of the American Naturalist is 
entirely devoted to botanical subjects even the usual pages 
of notes being omitted In the first article Prof Penhallow 
complete* bis account of the anatomy of conifers in the 
second Dr B M Davis contributes the fourth instalment 
of his studies of the plant cell while in the third Prof 
D H Campbell discusses the affinities of the fern* of the 
groups Ophtoglossacese and Marsilacete 

At the meeting of the Zoological Society held on 
December 13 Mr Rothschild exhibited a wonderful series 
of mounted skins and skulls of gorilla* and chimpanzee*, 
most of which had been set up by Rowland Ward Ltd A 
long paper was also read on this unique collection in the 
course of which the author stated that he recognised four 
different forms of gorilla two of which constituted species 
Unfortunately in our opinion he advocated the transference 
of the name Simta jatyrus to long applied to the orang¬ 
utan to the rhimpansee Surely a title to a name ought 
to become valid after such a long period of unchallenged 


Two article* from the twentieth volume of the Journal 
of the Imperial University of Tokyo were received by last 
mail In the first Mr T Fujita discusses the mode of 
formation of the germinal layers In gastropod molluscs 
More general interest attaches however to the second in 
which Mr II Yabe describe* a number of cepholopod re* 
mains from the Cretaceous rocks of Japan this being hi* 
second contribution to the subject Most of the apedea 
belong to European genera and the large size of tome 
of the specimens of tumlites is very noticeable We have 
also received article 8 from vol xvui of the same serial, 
m which Mr B Hayata gives a list of the plants of the 
order Composite* found in Formosa 

In the December number of Bird Notes and News the 
Royal Society for the Protection of Buds records Ita efforts 
m regard to the late osprey case In Surrey It may how- 
over be asked whether It would not be well to admit that 
the preservation of such stragglers la a practical Impose!* 
blllty and that ospreys and motors are Incompatible 
Similarly in view of recent letters in die Field, the question 
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I to svhsther birds #re or are not harmful requires dis- 


OMOt If they are proved harmful we can decide whether 
we will put up with the damage for the sake of the attrac¬ 
tion they add to the landscape but let us abandon attempts 
to gloss over charges of damage and to defend birds at all 
coats The society urges the advisability of establishing 
« 11 bird and tree day " throughout the country possibly 
an excellent way of developing interest m nature—but this 
time will show 


Wa have received four zoological papers from American 
aerials The first (from the Proceeding* of the Boston 
Natural History Society) contains a list of molluscs from 
Frenchman’s Bay Maine by Mr D Blaney while in the 
second (from the same journal) Mr W R Cos discusses 
the terrestrial nemertean worms of the genus Geonemertes 
from Bermuda These worms, it may be remembered, were 
first discovered dwelling in company with ordinary earth 
worms during the Chailingtr cruise but the specimens 
were lost and no others were ever collected until 1898 and 
1901 In the third paper (from the Proceeding* of the 
U S National Museum) Mr P Schmidt re-dstermines a 
Japansse fish while in the fourth (from the Procitdmgt 
of the American Academy) Mews Parker and Storratt 
record some interesting experiments with regard to the 
affect of heat on the colour-changes of the American 
chameeleon-iguana (Anoka Caroline**!*) 

Mbsbrs Jordan Russell, and Zeit publish details of ex 
penmente on the longevity of the typhoid bacillus in wster 
(Joum of Infectious Distant 1 No 4 p 641) from which 
it appears that under conditions probably closely simulating 
those In nature the vast majority of typhoid bacilli intro 
duced into a water perish within three or four days Phis 
is rather opposed to the views now generally prevailing 
and needs confirmation before it can be absolutely accepted 

A* a meeting of the Institute of Mining and Metallurgy 
held on December 15 Messrs Thomas and Maiqueen read 
a paper on methods of dealing with dust in the air and 
gases from explosives in a Cornish mine (Dalcoath) 
Miners’ phthisis is especially due to inhalation of stone 
dust, and It la found that the use of a water jet with machine 
drills entirely prevents dust if used from the commence 
meat of operations and properly directed a coarse spray 
being more efficient than a fine one but it difficult to apply 
when the drill holes become deeper than about two feet 
James’s water blast was found particularly effective for 
laying the dust caused by shovelling and blasting 

An interim report has been issued by a committee 
appointed by the British Assoctetion to inquire into 
ankylostomiasis In Britain The Ankylostoma Is an intes¬ 
tinal parasite producing serious and sometimes fatal effects 
The report states that there are many channels by which 
the Ankylostoma might be introduced Into British coal 
mines (it has been introduced into the Westphalian coal 
fields and into the Dalcoath tin mine In Cornwall as 
already recorded in these columns) The conditions exist¬ 
ing In our mines are such that it would probably flourish 
and become firmly established Once introduced it is 
doubtful if it could aver be eradicated and therefore it is 
racommended that proper sanitary regulations should with¬ 
out delay be formulated and enforced to prevent infection 
«f the pits 

A avoar by Drs Haldane and Wade has been issued 
by the Local Government Board on the destruction of rats 
«tul disinfection on shipboard with special reference to 
plague Foe destroying rate the burning of sulphur, the 
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use of liquid sulphurous acid carbonic oxide carbonic add, 
and the Clayton process srs discussed Carbonic odds, 
while very fatal to rats has no effect on Insect vermin and 
no disinfecting action and having no odour may ba 
dangerous to man and may form on explosive mixture 
with air Carbonic acid while fatal to rats is similarly 
without lethal effect on vermin has no disinfecting action, 
and a large quantity is required which makes it expensive, 
but it is less dangerous to mm than carbonic oxide Burn¬ 
ing sulphur 11 tedious and only applicable in empty cabins 
and holds but is cheap ind fairly effective Much the 
■an p may be said of liquid s lphurous acid but it is quicker 
though mere costly 1 hr Cl lyton process consists in burn¬ 
ing sulphur in a furnace the fumes from which are pumped 
into the holds &c an I is probably the best of the methods 
discussed Properly c irried out it is fatal to rats and all 
\ermm has considerable disinfecting and penetrative 
power is not likely to cause accident as its odour is ao 
marked but it damages certain artules especially If 
damp snd does not diffuse well in a closely packed hold 

Thx area planted with cotton this season In the West 
Indies is estimated in the Ignculturat Netot November 19 
it from eight to ten thousand acres excluding Gamacou 
where four thousand aires were planted mostly with Mane 
Galante cotton Of this amount Barbados ind St Vincent 
each have sixteen hundied airts under cotton and in St 
Kitts the acreage exceeds two thousand seres The crops 
generally are much heilthier than in the previous year and 
an output of about 5000 b lies may be expected 

Till Quarterly Record of the Royal Botanic Society of 
London for the second quirter of this year contains an 
account of the horticultural exhibition held in June and 
most of the papers read at the conferences have been pub¬ 
lished The educational section attracted a number of 
speakers and visitors when nature study and hoiticultura 
formed the subjects of addresses by Sir George Kekewich, 
Mr F Verney and others At the forestry conference 
Prof W R Tisher delivered the address in the course 
of which he discussed the selection of seeds of forest trees 
and advocated the formation of experimental stations In 
order to study the suitability of different trees for particular 
districts and soils 


Thx morphological nature of the ovary in the genus 
Cannabis has engaged the mention of many botanists fo¬ 
lding Payer L B (lirki and Briosi and Tognlnl, 
inally Dr Prain hiving been dejmted by the Government 
>f India to report upon the cultivation of gdnjt hat upon 
he evidence of cert on ibnormal forms contributed a new 
sxplanation in No 12 of the Indian Scientific Memoirs 
Previously the views had bten expressed that the pistil 
insists either of a single carpel or of two carpels of 
which the anterior alone is developed and bears an ovule 
:he bicarpellarv naturi of the ovary is In Dr Tram’s 
opinion fully borne out b\ specimens showing phillody of 
>he gyncecium but it is the posterior carpel which is fertile 
With respect to the chirscter of the dichnitm of the flower 


W* have received (run the Rev J de Moidrey S J of 
the Zi-ka wei Observ itory on interesting and useful 
memoir on the clim-te of Shanghai based upon observ¬ 
ations made between 1873 and 1 9° 3 018 ‘oldest weather 

occurs about the beginning of I ebruary and the warmest 
about August t nearly forty days after the solstices The 
mean temperature for thirty years at Zl-ka wei was 59° a F , 
and the mean range 43" * lhe extrcnle readings were — 
maximum 9, minimum io° t A variation of tna 
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climate i* not apparent. The average monthly relative 
humidity is 78 per cent.: the annual variation is insignifi¬ 
cant, averaging only 4 per cent. The average yearly rain¬ 
fall Is 436 inches; June Is preeminently the rainy month, 
both for frequency and amount, while December is the 
driest month. The paper contains useful remarks upon the 
cyclones experienced over the China seas. 

W« have received a copy of “ Meteorology in Mysore " 
for 1903, being the results of observations at Bangalore, 
Mysore, Hassan, and Chitaldrug; these observing stations 
lie at the corners of a quadrilateral comprised between 
ia° 18' and 14 0 14' N. latitude and 76° to' and 77° 36' E. 
longitude, Bangalore being 190 miles west of and 3000 
feet higher than Madras The results, including the means 
for eleven years, 1893-1903. have been very carefully 
worked out by the director, Mr. John Cook, and contain 
some interesting features. The highest reading for eleven 
years of air temperature in shade was 103° at Chitaldrug 
in April 1901 and 1903, and the lowest 42®7 at Hasson in 
December, 1895 The mean relative humidity varied from 
47 per cent, to 6a per cent., but extreme dryness was 
occasionally experienced, the humidity varying between 
4 per cent, and 6 per cent. Rainfall is fairly uniform 
throughout the province, varying from a6J to 37S inches 
per annum. The value of the report would be enhanced 
by a key-map of Mysore and surrounding districts 

In the Sitsungsberuhie of the Vienna Academy, cxlii., 3 
and 4, Dr. Fritz Hasennhrl discusses the laws of reflection 
and refraction of light as applied to a body which is moving 
relative to the ether, in connection with the thermodynamical 
aspects of the principle of reciprocity, and also the vari¬ 
ations in the dimensions of matter due to motion through 
the ether. 

In No 86 of the Communuationt from the Leyden 
Physical Laboratory Dr H. Kamerllngh Onnes and Dr. 
II. Happel discuss the application of Gibbs’s volume-energy- 
entropy model to the representation 0/ the continuity of the 
liquid and gaseous states on the one hand, and the various 
solid aggregations on the other. For this purpose models 
have been constructed for an ideal substance, showing the 
continuity of the solid and liquid ns well as of the liquid 
and gaseous states 

A series of evpeilments on the influence of abnormal 
position upon the motor impulse is described in the Psycho¬ 
logical Review for November 1 by Mr Charles Theodore 
Barnett. Without going into the theoretical aspect of these 
Investigations, we notice that the author refers to the well 
known puzzle of drawing a rectangle and Its diagonals In 
front of a looking-glass, and the difficulty of playing the 
piano with crossed hands, as Beethoven so often requires in 
his sonatas, is another illustration which suggests Itself 

Part I. of vol. xlviil. of the Transactions of the Institution 
of Engineers and Shipbuilders of Scotland contains a paper 
by Mr. F. J Rowan on the smoke problem, which is of 
■special interest on account of the recent inquiry by Sir 
John Ure Primrose at the sanitary congress in Glasgow 
into the connection of smoke with the production of rain 
and fogs in large cities. It ia pointed out that although 
domestic fires are principally responsible for atmospheric 
pollution in a large town, only tha smoke issuing from 
factory chimneys Is subject to municipal control, and that 
many kinds of Industrial furnaces, other than those used 
for raising steam, are employed in operations of such a 
nature that they cannot but necessarily produce large 
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volumes of smoke. In dealing with the question of the 
prevention of smoke from furnaces used in connection wMr 
■team boilers, the employment of smoke-consumers, smoke- 
washers, and similar appliances is condemned, and a system 
of gas firing is advocated, Mr. Fyfe, the sanitary iitspectot- 
of Glasgow, in the course of the discussion of the paper, 
stated that although the Public Health Act empowered 
prosecution in the case of “ any chimney (not being the 
chimney of a private dwelling house) sending forth smoke 
in such quantity as to be e nuisance," it was customary in 
Scotland, under the Burgh Police Act, not to proceed against 
other kinds of furnaces than those used for heating boilers. 
Hie own experience had convinced him that gas firing was 
not absolutely necessary In such cases, but that by means 
of a suitable and inexpensive smoke-consumer, consisting 
of ignited jets of producer gas, nil the smoke could be got 
rid of, and an additional supply oi heat given to the boiler. 

Samples of an improved form of crucible lid have been 
sent to us by Messrs. J. J. Griffin and Sons. It is made 
slightly convex inwards the crucible, and has been designed 
to obviate the loss of substance which so readily occurs In 
simple gravimetric experiments, such as the conversion of 
copper into coppci oxide by means of nitric acid, when the 
ordinary form of crucible lid is employed 

According to j jweper by M. Bertrand In the Comptes 
rendus (No. jo, p Boa) mountain ash berries not only con¬ 
tain the alcohol sorbitol, but an isomerie alcohol, sorbieritr, 
is also present. To obtain it the sorbitol is completely con¬ 
verted into sorbose bv the action of the sorbose bacterium, 
and the sorbose is removrd by crystallisation. Sorblerlto- 
has been obtained from the mother liquor in the form of 
deliquescent crystals That the new akohol is hexahydrlc 
has been evtiiblishecl by the cryoscopic determination of its 
molecular weight, and by the preparation and analysis of 
the di- and tn-benzoic acetals. 

A vrRV inteipsting paper dealing with the priniury form¬ 
ation of optically active substances in nature is contributed 
by Dr. A. Bjk to the Zats thrift fur physikahsche Chemie 
(vol. xlix p 641) It is shown in an indirect evpei imental 
manner that it is possible to effoct the resolution of racemic 
substances by a purely physical ijgcnt—circularly polarised 
light. The reflection oi the plane polarised rays of sun¬ 
light from the suifare of water under the influence of the 
earth’s magnetism is supposed to give rise to a predomin¬ 
ating quantity of one form of circularly polarised light, and 
this is the cause which determines the production of optically 
active substances in the photochemical processes taking 
place in animal und plant life 

We have received Williams and Norgate’s “ International 
Book Circular." An article on some contemporary foreign, 
chemists, illustrated by twenty portraits, is contributed by 
Dr M. O. Forster. 

PRor. M. W Travers's work on the experimental study 
of gases has been translated into German by Dr. T. 
Estreicher, and the translation has been published by Messrs. 
F. Vleweg and Son, Brunswick. 

An authorised translation, Into German, of Prof. J. J. 
Thomson’s lectuies on *’ Electricity and Matter,’’ reviewed 
in Nature of May 36 (vol. lxx. p. 73), has been made by 
Herr G. Slebert, and published by the house of F. Vleweg 
and Son, Brunswick. The work forme the third volume 
of a series of monographs Issued under the general title 
" Die Wlesenschaft." 
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OVR ASTRONOMICAL COLUMN. 

A 3 TRONOWCAL OCCOEEENCES IN JANUARY, I90J. 

Jan, a-y, Epoch of January meteor* (Radiant 330’+53°). 

6. 46.^301.^0 yh. jtn. Transit of fupiter’i Sat. III. 

8. ah. Saturn In conjunction with Moon (Saturn 

3" 3' S->- 

9. 3I1. Venus in conjunction with Moon (Venn* 2° 13' 

S.). 

„ tih. Juno in conjunction with Moon (Junoo* ii'S.). 
10. jh. pro. to 6h 23m. Moon occult* f Aquani 
(Mag. 4 4). 

ti. Perihelion Panage of Encke’a Comet. 

13 8h. 53m. to nh. 6m. Transit of Jupiter’s Sat. III. 

(Ganymede). 

„ 1 oh. 36m Minimum of Algol (A Petsei). 

15 Venus. Illuminated, portion of disc a o'650, of 
Mars *=0*003. 

16. 7b. 35m. Minimum of Algol (0 Penei). 

34. lah. 43m. to ijh. 40m. Moon occults 0 Virginia 

37. loh. "flan In conjunction with Moon (Man 3*45’ 

S.). 

38 l<h. 7m. to i6h iim. Moon occult* 7 Librae 
(Mag. 4't). 

Elements avd Ephcmeris or Comet 1904 d —Circular 
No. 69 from the Kiel Centrnlstelle contain* a set of elements, 
calculated by Herr M. Ebell from the observation* made on 
December 17, 18, 19, and a short ephemeri*. for comet 
1904 <1, recently discovered by M l.iacobini at Nice. They 
-ire a* follows — 

Elements. 


T = 190$ Jan. 3*3814 Berlin. 
«= 75 * 9 ' 8 \ 
a =■ 335" 13 h 

i = 103" 37'*3 ) 


Ephcmeris tih. (M T Berlin). 

sskm-s h ^ , 1 lot* Borin- 

Dec. 36 ... 16 37 56 ... +3*1 45 — 0*3328 .. 1*13 

... 30 ... 164948 ... +33 S3 •• 0*3*34 - 1 >7 

Jan. 3» 17 a 37 . +36 8 . 0*3146 ... 1*22 

Brightness at time of discovery = 1 o. 

From the above it will be seen that both the northern 
declination and the brightness of the comet are increasing, 
but at the same time its right ascension is approximating 
more closely to that of the sun, thereby rendering observ¬ 
ation* increasingly difficult, and only possible during the 
few minutes preceding dawn. 

Ob&eevations of Bbioht Mftfors. —During a sea 
voyage undertaken In 1903-4, Dr. J Moller, of Elsfleth, 
observed a large number of meteors, and in No. 398* of 
the Astronomuche Nachrichtrn he records the essential data 
regarding the observations of the sixteen brightest objects 
-seen during November-December, 1903, and March, 1904. 
Of these, two were as bright as Jupiter, and five were 
brighter than Saturn. The latitude and longitude of the 
place of observation are given in each case, *0 that in the 
■event of duplicate observations having been made the real 
paths may be computed. 

The same observer recorded in No. 3971 of the same 
journal an authenticated nakAkfeye observation of Jupiter’s 
third satellite on November 1, 1903. 

The Griat Red Spot on Jvjpitbr.— In a note to No. 3983 
of the Astronotmscht Nachrichten Mr. Denning gives the 
results of his own and the Rev. T. E. Phillips’s observations 
of the Great Red Spot since the last conjunction of Jupiter. 
They show that for the seven months prior to last September 
the motion of the spot Indicated a rotation period, for the 
tone wherein it is located, of 9b. 55m. 386e., a shorter 
period than any observed eince 1883, when it was 
-9I1. 55m. 38-3*. 

j(n the same publication Mr. Stanley WiiJIams gives the 
Twolts of his observations of this phenomenal, and shows 
ghat from his eye-estimate* of the times of transit, during 
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the period August, 1903, to January, 1904, the average time 
of rotation was 9I1. 55m 41 52s. 

He points out that this 1* a remaikable lm rente on the 
rotation period (viz. oh 55m. 3966s.) of the preceding 

RiTORi of hue United States Naval Observatory — 
Rear-Adrmial Chester’s report of the work done at the 
United States Naval Observatory during the fisial year end¬ 
ing June 30, 1904, shows that the observatorv and Itie staff 
are still maintaining their reputation us regards the number 
and excellence of the obseivatlons made. In all 15,387 
observations were made, im luding photographs of the sun 
token on aio days which show an increase of 93 days on 
which spots and facula* weie recorded on the solar disc 
A new photovisual triple objective with on aperture of 
7 5 inch and a focal length of bs feet, giving a 7-inth 
image, is to bo obtained for the photoheliograph, and will 
also be used on future eclipse expedition* for photographing 
the corona In regard to next year’s eclipse the superin¬ 
tendent asks foi « special grant of 12110J and re- 
commends the employment of a man-of-war and its crew to 
assist in the observations, which he suggests should be 
made at two widely separated stations in Spam 
• I he report also contains individual re|K>rts from the 
assistant in charge of each department, and records the 
personnel, the routine work performed with each instru¬ 
ment, and the publications issued during the period with 
which it denis. 

The branch observatory at Tutuila, Samoa, has now been 
established, and plared undet the supervision of assistants 
from Washington 


MATHEMATICAL DRAWING. 1 
■THE appearance of a useful little book by Prof. Gibson 
* may be made the occasion of emphasising the import¬ 
ance of drawing in mathematics, whether pure or applied, 
especially as the Umversitv of London has recently made a 
paper on drawing compulsory for all mathematical candi¬ 
dates for the H Sc degree It was not without due con¬ 
sideration of the attendant difficulties that this step was 
taken. For the last two years the paper on drawing 
was left optional for the candidates In order that teachers 
as well us students should have time to obtain some definite 
notion of what is required , but even now, in the absence 
of well established text-books, a considerable amount pf 
uncertainty exists as to the nature and scope of the subject 
Time will, no doubt, set this right, and we welcome Prof, 
Gibson’* text-book as assisting toward* the desired object. ^ 
There are three prominent conception* of mathematical 
drawing which may be noticed. The«e are •-—(*) plotting, 
which means the construilion of curves by taking a set of 
successive values of an abscissa and from them calculating 
(by a book of tables nr otherwise) the values of the corre¬ 
sponding ordinate, and linallv marking the position* of the 
points on squared paper, (j) the construction of curves— 
usually conic sections—from certain geometrical data, 
(3) what is generally called " geometrical drawing," 
embodying the principles and processes of projective 
geometry, and including problem* in three dimensions 
This ii, perhaps, a rough division, but it will suffice 

Plotting may be a very humble process—“ mere " plotting, 
as it is sometime* contemptuously called—or it may be what 
has long been known as curve tracing, and is to be found 
In treattses on the differential calculus But even in this 
latter and higher character it v» not (at least as usually 
employed bv students) a s\stem of accurate drawing. The 
construction of circles, and conics generally, from assigned 
data is certainly* not a pure exert ise In drawing, because it 
involves a very large knowledge of theorems on the part 
of the student. An rxen ise in thl* subject is apt to be, in 
reality, a severe examination m Euclid or in the theory of 
conic sections, und it cannot be what was intended by the 
advocates of a paper on drawing With regard to protective 
geometry the rase Is somewhat different; the principles in¬ 
volved are not very numerous, and it cannot be said that a 
l " A^ Elementary Treatise on Graphs." By Georfa A. Gibson, M.A , 
r .R SdL, Professor of Mathematics in the Olaem and West of Scotland 
Technical Collets Pp. *4 ilj ItoMoo: Macmillan and Co., Ltd.) 
Price** k». 
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knowledge of ■ luge assortment of theorems is oe c sses f y, 
but the practical value of the study to students who are 
neither engineers nor architects Is another matter 
There Is, however, another kind of mathematical drawing 
which does not fall under any of these heads and which 
consists in the invention of graphic solutions of equations 
which can be solved with great difficulty if at all by the 
stock processes of accurate mathematics This branch is 
at ones the most useful and the most vague it is impossible 
to lay down its principles in systematic order—it mutt be 
learnt by abundant exemplification 
The ordinary academic problems of statics and hydro 
statics furnish many examples of this subject but only a 
few of these can be noticed here 
If AB and BC are two ladders freely jointed together at 
B of different weights and lengths placed with the ends 
A and C resting on a rough horlsonta) plane A being pre¬ 
vented from moving while C is drawn out along the plane 
the inclinations 9 + of AB and BC to the ground when 
the limiting position Is reached are determined from two 
equations of the forms 

a sin t-b sin 4“° *** tan $+n tan d<»V 
where a b m » k are all given quantities The graphic 
solution of these equations is effected with great ease thus — 
draw a line OH equal to m and produce OH to O so that 
HO ~n at H draw HC perpendicular to OO' and equal 
to k through O draw any line OQ meeting HC in Q take 
a point R in CH such that CR-HQ and draw O R then 
the point P, of intersection of OQ and O R is a point on 
the locus repressnted by the second of the above equations 
the angles * p being POO' and PO O 1 hese points P 
am therefore constructed with great ease and rapidity Also 
the locus represented by the first equation is a circle having 
for diameter the line joining the points whuh divide OO 7 
internally and externally in the ratio a b ind the points 
of intersection of these two loci give the required values of 
t and f 

The following problem leads to precisely the same equa 
tions as the above —rays of light emanate from a fixed 
point P in one medium separated by a plane surface from a 
second medium find the ray proceeding from P which will 
be refracted to a given point Q in the setond medium 
Again the fact that when a uniform chain hangs with 
free extremities over two fixed aujmorts of equal heights 
there are either two figures of equilibrium or none results 
from the solution of an equation of the form **«/*» k which 
is effected by drawing the curve J»r* and the right line 
ymkx/a and then It it at once seen that there are either 
two points of intersection or none 
When a heavy wire rope has its ends fixed at two points 
in the same horizontal line and a load is suspended from 
the lowest point of the rope the rope forms parts of two 
distinct catenaries and the determination of these curves 
leads to an equation of the form 

«•*" [ r» 4^)1+«!/[(**+* J ) , + *1 

in which x alone « unknown The tracing of the curve 
obtained by putting y equal to the nght hand side of this 
equation is qunkli effe ted by means of two fixed circles 
and the drawing of right lines 

The figure o7 equilibrium of a revolving self attracting 
liquid spheroid gives an equation which is a particular case 
of x(a+6x , )/(e4-**) = tnn-‘* and this is best solved by the 
tracing of two curves If we put y equal to the left hand 
side we have a curve of the third degree the geometrical 
construction of which is exceedingly simple and requires 
only a fixed circle and right lines 
whenever a problem involves two unknown angles in two 
equations one of which is of Hie form m cos 9 + n cos p me 
where m n c are given all angles satisfying this equation 
ran be represented as the base angles of a triangle the boas 
of which AB is fixed and the vertex of which describes 
what may be called a quasi magnetic curve the geometrical 
construction of which is this talcs any two fixed points 
A B about A as centre with radius m AB/c describe a 
circle about B describe a circle with radius » AB/c draw 
any line perpendicular to AB meeting these circles in Q and 
R respectively then the lines AQ and BR intersect In a 
point on the required curve When m»» we have tbs 
common magnetic curve the construction of whkh is not 
nearly so well known as it should be 
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The solutions of the shoes examples have aft been ef * 
purely geometrical kind, and have not involved the plotting 
of points by coordinates arithmetically calculated There 
are other problems of a slightly different kind, Still in¬ 
dependent of plotting, but involving trial the value of a 
certain unknown quantity which haa to satisfy a certain 
geometrical condition is found by trial to do So very nearly 
if not completely In all such casts Taylor's theorem 
furnishes s still closer value than the observed one, and 
completes the solution with all desirable accuracy 

For example many problems lead to the equation 
a tin a(»-i)"l sin » for an unknown angle 9 the Other 
quantities being all given This can be solved by two 
circles thus —draw a 11ns AB equal to b and on it as 
diameter describe s circle the centre of which Is C draw 
AD making the angle BAD-« and cutting the circle in D, 
draw CD and produce it to E so that CE»a and on C& 
as diameter describe a circle Now find on the circum¬ 
ference of the first circle a point P such that If CP meets 
the second circle in Q we have BP»EQ This is done with 
great accuracy by the eye and Taylor • theorem will im¬ 
prove the eolution 

An equation wh ch can be solved also very easily by trial 
is a sin* 9m>b cot 9 which may be taken m the form 
a sin* cos 9 and a graphic solution suitable to each 
form it easily found 

Finally we may notice equations of the form 
tan .-«*/(«-*■) 


on the curve and the asymptotes As compared with the 


quadratics and of cubics by graphic methods but as re¬ 
gards quadratics it must be confessed that there is no 
utility in the process and too much space is usually devoted 
to it For cubics in general he gives a graphic solution 
and an interesting discussion In a second edition of his 
book he might treat the biquadratic similarly because its 
graphic solution can be easily effected by means of a circle 
and a parabola or by means of a right line and a curve 
easily derived from a parabola Many curves occurring in 
physics are dealt with in the book—suth as isothermals 
and adiabatic! there Is also a useful discussion of Fourier's 
theorem and a treatment of the curves belonging to vibra¬ 
tions damped as well as undamped The graphic method 
is also applied to the solution of some of the simpler mixed 
trigonometric and algebraic equations and the book con 
cludas with a chapter on the properties of conic sections 
Gtoscs M Minchin 


CENTRAL AMERICAN MAMMALS 
'T'HREE years tgo the author of these volumes published, 
in the same serial a valuable synopsis of the mammals 
of North America and tha adjacent seas In the present 
larger work he has taken lit hand the mammals of the trait 
generally known in this country as Central America but 
on the other side of the Atlantic termed at anv rate by 
zoologists Middle America together with thoee of the West 
Indian islands The greater bulk of the present work Is 
accounted for not so much by the greater number of specie* 
(690 against 606) as by the increased elaboration of 
the mode of treatment the addition of diagnostic keys 
to the various genera and by a fuller account of the habits 
of many species the latter feature rendering these volume* 
proportion*tsly more valuable to the naturalist and at tbs 
same time of more general interest The Illustration* 
too are more numerous comprising besides crania, figures 
of the external form of a considerable number of species. 
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tbs addition ofthaJslf^jjij; t&wjte teadfog to popularise the 

la hit preface Dr.'ttk* reiterate* sod emphasise* the 
remarks mode In th» companion volume as to the 
excessive end profetefr unwarranted multiplication* of 
epecie* and race* (mate eaajr by the too liberal application 
of the trinomial system) ” of American mammal* in general 
Many of the forma ha adte which have received ceparate 
name* are eeparated on the evidence of comparative instead 
of dutlnctive character* That it to say their difference* 
from other type* are to flight at to be incapable of defin 
tion accept by comparison with the latter often indeed 
involving the necessity of placing specimen* of each tide bi 
tide Consequently in many instances specimen* cannot 
be referred to their respective specie* or races without access 


ai 3 


classic Rome One point in regard to the plan of the work 
—whether Intentional or accidental it ic not easy to eay— 
strike* u» a* unsatisfactory In the case of i main specie* 
»uch a* Odontocotlus a tnca*iu and Ovit ci-rvma (pp 69 
and 84) for example of which the typical form doe* not 
occur within the 1 inits f the area under consideration 


Perhaps It 1* rather unfortunate that the author did not 
ace his way to go one stage further and mention what 
•pecie* and races are entitled in hi* opinion to recognition 
A step would then have been made towards the elimination 
of the form* named on insufficient distinctive characters 
Nowadays it it the fashion to assign a distinct name to 
every recognisable form however slight may be its points 
of difference but some limit in this direction will apparently 
have to be Imposed before long unless soology Is to become 
an impossible science In our opinion one way of mitl 
gating the difficulty is by using specific term* m a com 
paradvely wide tense thus leaving the subspecies or races 
to be recognised or not according to the discretion of the 


Nomenclature Is another point on which the author ha* 
a good deal to say and he mentions that some of the names 
employed in the companion volume have been changed in 
the present work He hopes however that a* the result 
of such changes a nomenclature that at least will approach 
stability may in the distant future be expected to be 
reached ” Possibly it may—at the cost of rendering all 


—at the cost of rendering a 
n soology palaeontology diatr 
worse than useless—but s pn 


button and edentiAc travel worse than useless—but s pro 
poeal like that of emending such a name as Odocoileus 
(in universal use among his naturalist countrymen) to 
Odontocoelu* scarcely seem* calculated to pave the way to 
such a happy millennium 1 

Among change* in nomenclature that we specially regret 
to see is the substitution of Agouti for Ccalogenys as the 
name of the paca largely on the ground that the former 
1* the popular title of a totallv different group of rodent* 
tor which reason we think its use In the scientific sense 
should be barred It u also distressing to see the familiar 




the specie* name itself doe* not appear in the list at all but 
only the subspecies such form* consequently lacking a dis¬ 
tinctive number and thus rendering the census of Specific 
type* occurring within the area inaccurate 
Otherwise we have noth ng but commendation to bestow 
on the general mode of treatment of the subject and it may 
be safely affirmed that the author has earned the gratitude 
of all naturalists on this sde of the Atlantic by putting In 
a convenient and easily access ble form such a vast amount 
of information with regard to the mammalian fauna of an 
extremely interesting rrgon The Illustrations (two of 
which are reproduced) it iin bo idded are for the most 
part beyond praise R L 


THh FISHERIh S Oh SCOTLAND 
'TIIF twenty second unuil report of the Fishery Board 
1 for ‘Scotland for the ye r 1903 i» issued in three part* 
it usual the first dealing with the sea fieherte* the second 
vith the salmon fisheries and the third being concerned with 
urine research 

With regard to sea fisheries tables are given showing the 
' of the trawl fishing an 1 the line fiahmg The number 




fishing _ 

< f steam trawler* has been ncreasing steadily for the 
neven years and rose from ion in 1896 to s8o in 1903 
Flo t —LordOstbys Opoma wndyoMi From RQ**» Mamm a ls of The average catch per vessel increased from 5030 cwt 
MiddnAm**ca w cwt, while the value of the catch per cwt waa 


name Hapsle for the marmosets banished in favour of 
-Callithrix so long used for the tsti monkeys which now 
figure as Salmiri On a par with the letter is the eubsti 
tubes of Tayatsu for Dicotyle* of Coendu for Cereolabes 
and of Potos for Cereolepte* which is like ,*j\ Invasion of 
jootogkal Goths and Vandal* into the sacred predict* of 
NO 1835, VOL 71] 


practically the same in 19 3 as it waa in 1896 
In the line fishing th< number of steam liners in 
creased from 39 vessels n 1898 to 91 vessels in 1903 tha 
number having varied somewhat in the Intermediate year* 
S3 vestal* having been added in 1903 The total number of 
boats eras slightly less than m *898 owing to a steady de¬ 
crease In the numb<r of sailing craft The catch since 
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1898, has steadily decreased from 1,050,000 cwt. to 
boa.boo cwt., and the value per cwt. has slightly decreased. 
The reason given for the reduction In value of llne-caugbt 
fish is that tne trawlers have been landing large quantities 
of cod. Thus, In spite of the large Increase in the number 
of steam liners, which are, of course, independent of wind 
in getting to the fishing grounds, the catch per boat fell 
from about 18a cwt. to about tai cwt. 

It is interesting to note that for the herring fishing in 
the Buckle and Peterhead districts experiments have been 
made with sailing boats fitted with auxiliary steam power. 
The value of steam power is shown in another part of the 
report, where the catch of the Scotch boats (sailing craft) 
working from English ports during October and November 
is compared with that of the English boats, a large number 
of which are steamers. The Scotch boats caught more than 
b«i per cent, of the total catch, but only got 46$ per cent 
of the total value, the steamers always being able to make 
the market first. 

The west coast mackerel fishing has shown great improve¬ 
ment, the catch in 1903 being 57 per cent, better than in 
190a. The trade apparently only requires development, as 
“ shoals of mackerel almost every year visit the coast." 

In the report on salmon fisheries we learn that during the 
year Mr Calderwood, Inspector of Salmon Fisheries for 
Scotland, made Inquiries as to the views of the various 
fishery boards with regard to the limitation of netting In 
narrow waters, this move being an outcome of the report 
of the Royal Commission on Salmon Fisheries. 

Some of Jhs boards have already taken steps to reduce 
the netting in their rivers. In the Annan all nets have been 
removed, while la the Spey only about three miles of water 
is now netted. In the Aberdeenshire Dee an association 
has, for about thirty years, annually bought of! the nets 
on some sixteen miles of water, and now both upper and 
lower proprietors are seeking to secure the permanent re¬ 
moval of these nets. 

While eleven of the boards consulted passed resolutions 
in favour of reducing the netting, six were unable to express 
an opinion, and only one, the North Ksk Board, passed a 
resolution against any such reduction. In Mr Caldrrwood's 
words-—"The resolution was prepared and agreed to by 
the lower proprietors—who are in the majority—before the 
meeting took place, and was based upon the argument, 
supported by good evidence, that the present amount of 
netting in the district—which netting has been constant for 
a great number of years-has not produced a decline in the 
stock of fish. The question of improving the general 
interest of their whole district is complicated by other con¬ 
siderations which need not be referred to here " 

One of the most important papers in this report is Mr. 
Calderwood’s contribution to the life-history of the salmon 
as observed by means of marking adult fish, the first part 
of which appeared in the report for iqoi Since then 6s 
additional re-captures of marked fish have been made, which, 
with those previously caught, gives a total of 25s re-captured 
fish. From this material, and also from other results 
obtained in Scotland, Ireland, and Norway, Mr. Calderwood 
has Men able to draw some important conclusions Wc now 
nave evidence bearing out the commonly accepted view that 
the great majority of salmon after visiting the sea return 
to the river they left 

The marking experiments seem to show that gi ilse spend 
less time In freSh water than salmon, tunning up and down 
from the redds more quickly than the latter. 

Another very interesting fact brought out is that a grilse 
kelt after running down to the sea may return within a 
few months as a summer salmon of about 10 lb., or may 
remain in the sea until the following year, returning to the 
river as a spring salmon. This partly upsets the belief that 
spring salmon are old fish, for, although there it no doubt 
that old fish do run up in the spring, we now know that 
a fish of 18 or 20 lb mac only be five years old, according 
to Mr. Calderwood, and on its second return from the sea 

There is evidence showing that some fish spawn In two 
successseasons, and one case, No. 7298, seems to suggest 
that th^sh was spawning for the third year in succession 

1 here 11 a diagram, in which fish of various weights are 
considered as being of various ages, which shows the 
interesting facts observed as to the “ dual migration " which*! 
exists, perhaps, in all wages of the salmon's life-history 
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*For the kraolt to grille stage W< 
hree cases in which the smelts returned a 


g do not migrate 
rite at orte year old, 
• tag sin at three 


__after a year and 

some months as grilse of 3), 3!, ahd*6f lb. respectively, 
-nd says " we have no data to show .'any other seasonal 
ligrations which may occur at this stage " We do not 
know whether the authority for the Cases la untrustworthy, 
but we recollect records of smolts marked and released being 
re-caught after a few months as gntse up to 8 lb. weight. 
Such cases are mentioned by Fraser (" Op the Salmon, Ac.,"' 
•833, pp. 15. 16) and by Brown f * Stqrmontfirld Experi¬ 
ments, p 92), who says “ the experiments here hare shown 
. . . that all the smolts of one year do ndt return the same 
year as grilse, the one half returning next spring and 
summer as small salmon ” 

Mr. Calderwood shows that what he considers five-year-old 
fish do not increase in weight In the way that four-year-old* 
and six-year-olds do, and he suggests that this may represent 
the period in the life of the adult salmon when the repro¬ 
ductive function is at its best, and thus asserts Itself at the 
expense of the bodv-giowth. 

Surely this classing of fish into ages by sire can only 
be roughly correct at best. We do not yet know to what 
extent fish spawn annually or biennially, or whether a fish 
may rest several seasons after spawning. Yet if Mr. 
Calderwood’s suggestion that the activity of the reproductive 
organs checks growth is sound, surely a fish spawning three 
years in succession—as No. 7298 suggests may happen— 
would be considerably smaller than u fish of the same age 
which spawned in alternate years or less often 

There nre several other interesting papers in this port, 
but space precludes us from referring to them. 

Part ill , scientific investigations, contains eight papers 
on various subjects connected with marine fisheries. Dr. 
T. Wemyss Fulton, the superintendent, gives an account of 
the trawling investigations, and in another paper continues 
the report of his Investigations on the rate of growth of 
fishes. He also reports upon the operations of the Nlgg 
Marine Hatchery, and has another paper entilled '* Ichthyo¬ 
logical Notes ” on the various interesting species taken 
during the year. 

An important paper is that by Dr. Williamson on the life- 
histories of the ndible crab and other decapod Crustacea. 
Dr. Williamson has discovered that the ova of the rrab a 


was supposed, but that the eggs are actually pierced by 
the hairs, and are thus spitted in rows* the eggs not being 
attached to one another. 

Dr. Thomas Siott contributes a paper on some rare and 
Interesting marine Crustacea, and another upon some fish 
parasites new to the Scottish marine fauna. 

The report is published at Hi* Majesty’s Stationery Office, 
and can be obtained through any bookseller 

Frank Balfour Browne. 


AT the annual meeting of the Academy of Science* the 
“ list of prizes awarded for the year 1904 was announced 
as follows .— 

Geometry —The Bordin prize to M. Servant, for hia 
memoir on the determination of surfaces applicable to the 
paraboloid of revolution which pass through a given con¬ 
tour ; the Vaillant prize, divided between M. Emile Borel 
(3000 francs) and M. Brlcard (1000 francs); the Francoour 
prize to M Emile Lemolne, and the Poncelet prize to M. 
DcJsir# And* 

Mechanics A Montyon prize to M. Gustave Richard. 

Navigation.—The extiaordinary prise, of 6000 francs, 
divided in equnl parts between M. Jacob (for his theoretical 
researches on the transmission of submarine explosions), 
M. Gayde (for a study of the resistance of hulls to sub¬ 
marine explosion), and M. La Porte (for hydrographic work 
on the coast of Brittany); the Plumey prize to M. Lucien 
Mottez, for important services to submarine navigation. 

U Astronomy.- -The Pierre Guzman prise is not awarded s 
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the Lalande price to 
tbtuble War*; the V* 
for work done -* " 
reference to thei_~ 
of the planet Era*. 

Geography.— The-, 



laov for hie work on 
-mpoe Rodrigue*, 

_,J& with eapecial 

a of the tolar MQsllax by mean* 
DM medal to %kT. 

. _ t price, divided briween M. 

r (for hi* wotk In connection with Colonel Mar- 
chand’a expedition in ventral Africa), M Binurd (for his 
work on Arctic exploration), and M. Alphonae Berget (for 
hi* book on the physic* and meteorology of the globe) ; 
the Gay price to Mr. Bell Dawson, for his hydrographic 
work in eastern Canada; the Tchihatchef prize to Lieut - 
Colonel Lubanski, for hi* exploration* in Indo-China; the 
Delalande-Guirineau price to M. Auguste Pavie, foi work 
in French China. 

Phytics. —The Kdbert prize to M. Georges Claude, for 
hi* book on electricity for general readers; the Hughes 
price to Lieut.-Colonel E. Arits, for his publications on 
the theory of heat and chemical statics; the Kostner- 
Rourtault prize to Captain Ferric!, for hts work on wireless 
telegraphy. 

Cnemutry. —The Jecker prize, divided between MM 
Freundler, Mlnguin, and I.espieuu, the Cahour pri/c, 
divided between MM Chavanne, Kling, and Binet du 
Jaasoneix: a Montyon prize (unhealthy trades), divided 
between MM. Dupont and Dftourbe. 

Botany. —The Desma/16res prize to M. Guilliermond, for 
his work on rryptogama, especially fungi; the Montagne 
prize to M Camille Sauvageau, for his work on algae, the 
de la Fons-Mclicocq prize is not awarded. 

inatomy and Zoology—The Savigny prize to M. 
Krrmpf; thp 'lhore prize to M. d’Orbigny 

.Medicine and Surgery.—A Monti on prize to M Paul 
Ret lux, for his memoir on the proper use of roiaine in 
surgeri , to M. Kermogunt, for his work on exotic 
.pathology and hygiene; and to M Cazatbou, for his re¬ 
searches on the trypanosomiases of the French Soudan. 
Mention* are al*o accorded to MM. P. Launois and Roy, for 
their biological ttudles on giant* ; MM. F. Bezancjon and 
M. Lnbbd, for their treatise on haematology; and to M. 
Odier, for his work on the action of electricity and certain 

r l«on* on nerve cell*. MM. F Marcenu, P. Briquet, 
GagmAre, and R. Voisln are accorded citations. 1 he 
Barbler prize to MM. Prenant, Bouln nnd L. Maillard, for 
their book on histology, and a mention to M. Pierre Lev age, 
the Hrdant prize (accumulated interest) to M FrdcWrlc 
Borel, for his memoir on cholera nnd plague in relation to 
Mahometan pilgrimages; the Godard prize to MM J 
Albnrrnn nnd I, Imbert, for their memoir on tumours of 
the kidney ; the Baron Larrev prize to M. Conor, for work 
on typhoid fever, M. E Lafforgur remving a mention, 
the Bellion prize to M Jules Dclobel, for his book on 
hygiene in school*, M. Gabriel Gauthier receiving a 
mention; the MAgr prize to M G. Delamare, for his experi¬ 
mental researches on morbid heredity. 

Physiology.- A Montyon prize to M. J. Jolly, for liis 
memoir entitled “ Experimental Researches on the Indirect 
Division of the Red Blood Corpuscles," a verv honourable 
mention being accorded to M. C. Flcig, for his work on 
the mode of action of chemleal stimulants on the digestive 
glands; the Phillpeaux prize to M. Cnstianl, for his work 
on thyroid grafting, an honourable mention being accorded 
to M. Joseph Nod; the Lallemand prize, divided between 
M. Maurice de Fleury (for hi* works on the nervous system) 
and MM. J Camus and P. Pagntez (for their memoir on 
psychotherapy); the Pourat prize to M. J. Tissot, for a 
study of the physical and chemical phenomena at high 
altitudes; the Martin-DemotWette prize, divided between 
M. A. Froutn (1000 francs) and M. Manquat (400 francs). 

Among the general prizes, the Lavoisier medal was 
awarded to Sir J. Dewar, for his work on the liquefaction 
of gases; the Berthctot medal to MM. Freundler, Mlnguin, 
Lespieau, Kling, Binet du Jassoneix, Dupont, and Paul 
Villard; the Jerome Pont! prize to M. Mauraln ; the Trdmont 
prize to M. A. Gulllemin; the Gegner prize to M. J H 
Fabre; the Lannelongue prize to Mme. Vve. Nepveu, the 
Leconte prize to M. Rend Blondlot, for hi* work taken as 
a whole, the Wilde prize to M. Paul Viltard, for his work 
In physics; the Houllevigue prize to MM. Henri de la 
Vaulx and Henri Hervd, for their work 1* aeronautics; 
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the Saintour prize to M. Charles Frdmont, for hi* experi¬ 
mental researches on the elasticity of metals; a Montyon 
prize (statistics), divided between M. V. Lowenthal, for 
twelve memoir* relating to the depopulation of Franc e, and 
M. Paul Raxous, for his memoir on the mortality and 
liability to disease in dangerous professions, MM. Henry 
tiudgo, F. Maury, and Ott receiving mentions; the Jean- 
Jacques Berger prize is divided between MM. J. Resal 
(bsoo francs), A Alb\ (;joo francs), Laurent (3000 francs), 
Grimaud (1500 francs), und Retraint (1500 francs). 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Liverpool —Ihe arrangements for excavations to be 
made during the winter under the auspice* of the university 
institute of archaeology, in Upper Egypt, have been com¬ 
pleted, and the work will be begun at llierakonpolis before 
the New Year. The excavations have been placed as in 
previous years at Brni-Haxan, Negadeh, and elsewhere 
cinder the care of the university reader in Egyptian 
aicha-nlogy. 

Dr Norman Moor* has been appointed a member of the 
consultative committee vice Prof. Bertram C A Windle, 
P.R S., who has resigned his membership upon appointment 
as president of Queen’s College, Cork. Dr Moore is chair¬ 
man of the hoard of advanced medical studies of the 
I’nivcrsitv of London, and represents the Royal College of 
Physicians upon the General Medical Council 

’1 HE annual meeting of the Geographical Association will 
be held at tho Roval Colonial Institute, Northumberland 
\venuc, London, W C , on Friday, January 6, at 4 p.m, 
'Ihe president, Mr. Douglas W. Freshfield, will be in the 
chair A report on the eighth international geographical 
congress will be read by Mr. II. Yule Oldham, and there 
Will lie a discussion on prni ticui geography in schools. 

On December atv Lady Warwick distributed the prizes 
gained by the students of the evening classes and of the 
day secondary school of the Carpenters’ Company at Strat¬ 
ford. In the course of some remarks upon the school, she 
said that Englund needed a better system of secondary 
education, and It was now acknowledged that the State 
should take the matter in hand. But in the meantime the 
j city corn panic* were doing a good work in bringing 
secondary education to tho doors of the people. 

*1 HP annual conference of the Public Schools Science 
Masters’ Association will be held at Westminster School 
on haturdav, January 14, iqos ihe following are among 
the subjects to be discussed —(1) the Importance of In¬ 
cluding both Latin and natural science m a scheme of 
general education, (a) recent proposal* for school leaving 
certificates, (3) the use and misube of terms in science teach¬ 
ing ; (4) the possibility of leaching " scientific method ” to 
boys whose education is almost entirely literary and who 
have no time for a regular course in chemistry and physics 
Sir Michael Foster, K C B , is the president of the associr 
atkm for the year. 

Nsw buildings of the Willesden Polytechnic, erected at a 
cost of about lo.ooof., were formally declared open by Sir 
W. Anson on December 21 After distributing prises to 
the successful students, Sir W Anson remarked that |»oly- 
techmcs marked what he hoped was becoming the modern 
view of education, that it did not consist of independent 
seta of studies, but was a composite whole, no part of 
which did not rest upon or foim a foundation for another 
part. It should be borne in inind that a polytechnic did not 
merely train a student in a handicraft The object of such 
an institution was to combine theory and practice, to teach 
the student not only how to do a thing, but why it was 
done in a partioular’way, so that he became not only skilful 
in the c raft upon which he was engaged, but got to under- 
atand tho scientific principles underlying his work 

Mr. L. L Price read c paper at the meeting of tho Royal 
Statistical Society on December ao entitled “ Accounts of 
• the Colleges of Oxford, 1803-1003, with Special Reference 
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to their Agricultural Revenue* Ibe paper it based on 
the » ounte publiihed annually of the college* (and the 
university) of Oxford and i« a continuation of one read 
m 1895 The grot* external receipt* of the colleges (and 
the university) in 1903 exh bited an increase on 1803 of 
29 -97J and on 1883 of 16 343! The net external receipts 
of the colleges alone show 1 an increase of 16 566! on 18Q3 
and a decrease of 10 311/ from 1883 I ater in his paper 
Mr Price states that it hardly teems extravagant to affirm 
that during a quarter of a century the colleges (and the 
univers ty) have lost between a third and a fot rth of 
their agricultural revenues Had it not been for 
an Increase in revenues derived from other sources 
they would have been crippled yet ore s r ously 

The most noticeable feature is the large mcreas n the 
receipts from houses end site* of houses Between 1883 
and 1903 these receipts were doubled and between 1803 
and 1903 they increased from 56 877! to 91 388! On the 
whole this gross increase ha* more than balanced the gross 
diminution in the receipts from lands and tithe The in 
ternal receipts of the colleges Increased by 5814! between 
J883 and 1893 and by n 4281 between 1893 and 1903 
Tux annual conference of headmasters of public schools 
was held due year at Christ s Hosp tal West Horsham on 
Thursday and Friday last December 23 and 23 Among 
the subjects discussed on Thursda) were the recommend 
ations of the consultative committee of the Board of Educa 
tlon for the establishment of school certificates and the 
policy of the Board of Education in encouraging the send 
ing of intending elementary school teachers to secondary 
schools in lieu of pupil teacher centres The following 
resolutions were adopted — That the question of school 
certificates be referred to the committee of the conference 
with a view to immediate action and that it be an untrue 
tion of the committee to obtain in writing the opinion of 
every nember of the conference on the various points in 
volvrd in the scheme of the consultative committee 
That this conference pledgee itself to support the educa 
tion tuthority in its policy of providing that candidates for 
pupil teachership* in public elementary schools shall receive 
a substantial portion of their education in a public secondary 
school and considers it desirable that as many recruits as 
possible for teachershipa in public elementary schools should 
be obtained from the ranks of ordinary pupils of secondary 
sihools On Friday a discussion took place on the sub 
jeit of Greek with epeual reference to the proposals rf the 
Cambridge Syndicate and the following resolution was 
earned by twenty-one votes to eight — That without 
committing itself to details the conference generally dis 
approves (3 the Cambndge Syndicate with regard to Greek 
in the Previous Examination ' The conference also ex 
pressed Itself against some of the reforms of the new Artnv 
entrance examlnat on* and earned the following resolution 
unanimously — That this conference hopes that the 
scheme for qualifying certificates in the examination for 
Woolwich and Sandhurst will be so amended as to encourage 
the study of I atm A strong representation s to be made 
to the War Office on this subject It was also agreed that 
the committee of the conference should consider the 
syllabus issued by the Board of Education on the teaching 
of Fnglish literature and should include their reconmend 
ations in the annual report 
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Royal Meteorological Soc ety December 21 — Capt D 
Wilson Barker president in the chair —Decrease of fog in 
I ond in during recant years F j Bradio (Dttcuttion) 
—The study of the minor fluctuations of atmospheric 
pressure Dr W M lhaw, IRS and W H Of nos 
The luthors described an apparatus called the micro 
barogr 1 h which they have designed to magnify the 
mnor flu (uations and at the same time to disentangle 
1 hem from the general barometric surges They also 
showed tome records from three of these instruments The 
tuthors wish to obtain information as to the nature of the 
disturbance* and the causes to which they may be assigned 
Among th* causes which suggest themselves as likely to 
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MODERN OPTIC At METHODS 
the Btldeneugung tn optischm Intintmenttn vom 
Standpunkte der geometnschm Opt$k By the 

Scientific Staff of Carl Zeiss s Works Edited by 
M von Rfihr Pp 588, wath 133 woodcuts (Berlin 
Julius Sponger 1904) 

Grundsuge der 1 heorte der opttschen Instrumente 
nach Abbe By Dr y Siegfried Crapski Second 
edition Edited by Dr O Eppenstein with the 
assistance of M von Rohr Pp 490, with 176 
woodcuts (Leipzig Johann Ambrosius Barth 

1904) 

HE old geometrical optics which we used to read 
at Cambridge was a delightful subject It 
would have heap 9 still more delightful subject had 
examiners set bet^pr questions on it Probably no 
other branch of mathematics would lend itself so well 
to the kind of trfptment which is now fortunately 
coming Into fashion viz the use of graphical and ex 
penmental methods If the German system of Lehr- 
freiheit prevailed in this country I would rather teach 
geometrical optics to an elementary class than 
geometry adapted to modem requirements 
This elementary optics however bears about the 
same relation to the optics treated m the first of these 
books that Newton’s deductions from Kepler s laws 
bear to the planetary theory The analogy is the more 
complete in that both the optician and the astronomer 
have found it impossible to obtain an exact solution by 
direct methods, and they have therefore been led to em¬ 
ploy the method <A trial and error in order to obtain 
successive approximations giving the desired results 
to closer and dose( degrees of accuracy As Messrs 
Czapsky and Siedentopf point out (p 2j), the exact 
determination of the forms of the refracting surfaces 
required to produce exact images subject to given 
conditions has nailer been effected except m a few 
cases such as the Cartesian oval in which rays from 
one focus converge to a point in the other We 
therefore take spherical surfaces and by calculating 
the various kinds of aberration show how they may 
be corrected, It Is however, interesting to learn that 
the theory of non-spherical surfaces has quite recently 
been put into practice in the Zeiss works for the first 
tune in the construction of lenses other than large 
reflectors and refractors for telescopes It has in fact 
been found possible to correct certain residual 
aberrations by applying finishing touches to the lenses 
giving them a slight deviatittt-from sphericity 
The analogy between the problems of the optician 
and the astronomer is made still closer by observing 
how different specialiets have confined their attention 
to particular kinds of aberration in the one case and 
of perturbation in the other, and have devised special 
methods for simplifying the calculation of the corre 
Spondmg terms 

In hi* preface Dr Czapslu tells us that the present 
work owed ita origin to the demand for a revised 
edition of his " Theone dpr optischen ’instruments 
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nach \bbt ’ published in 1893 Being unable to 
undertake the work himself the idea suggested itself 
that a better purpose would be served by obtaining 
the collaboration of n number of jo nt authors and 
that no better bod\ of men could b found for the 
purpose than the scientific stiff tf the 7eiss firm 
The work has b in divided among the seven joint 
authors as follows Ihe tirst chapter dialing with 
tlie fundamental principles of optics including the laws 
of re raction the principle of minimum path and the 
characteristic function is contributed by Drs Czapski 
and Siedentopf Drs Konig and von Rohr contribute 
the second ch ipt r on formulse of calculation ind the 
fifth on spheric it aberration in which latter is con 
taincd a complete expositic n of Abbe s method of in 
variants and its application to the determination of the 
tin corrections determined by the problem of Seidel 
Ihe chapters on chromatic aberration and on deter¬ 
mination of optic systems according to the theory of 
aberrations (chapters vi vn ) are contributed by Dr 
Komg alone The Geometrical theory of Images 
ifter Is \bbe is the title of the third chapter by Dr 
M inderslcb In the fourth chapter by Dr P Gul- 
mann on the rc ihsation of optical images we actually 
do find our old friend the formula 

a »_M 1 

v u r ' 

in 1 position however of subsidiary important! Dr 
Low e contributes a ch tpter on prisms while Dr von 
Rohr is responsible for the last two chapters deiling 
with the breadths of pencils penetration brightness 
of images and similar matters 
The second of these books is of a more elementary 
and practical character It contains a general dis- 
cussion of images formed by small pencils and illus¬ 
trated descriptions of the principal optical instruments 
The corrections are discussed but the discussions are 
less mathematical The theory of conjugate foci re¬ 
ceives fairly full treatment and among the interesting 
features which we notice at a first glance attention 
may be directed to the series of sections of a pencil of 
light on p 34 and the figures of an object and its 
imago on p 40 where the object is an arrow in a 
plane through the axis of a lens and is bisected by 
the focal plane of the lens 
This is the second edition i f a book of which the 
first edition was written fe r Winkelmann s ' Hand- 
buch der Physik Of matte r new in this edition Dr 
Eppenstein contributes chapteis on streens on pio- 
jectiOn apparatus and on the illumination of objects, 
chapters on vision on photographic objectives and on 
spectacles are contributi d by Dr M von Rohr 
The perfection to whieh the manufacture of optical 
instruments has been brought by the /ciss firm is well 
known and it is also pritty generally realised that 
the results attained could not hive been tccomphshed 
by an establishment run on purely business lines by 
practical men ’ falsely so-called The usual stock 
form intwhich the last named class of individual re¬ 
commends his wares to the public is the stereotyped 
statement th it “ 1 he materials used in the preparation 
of these goods are of thb best quality obtainable ” 
L 
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The preeent books furnish abundartt proof that this 
statement is particularly applicable to the Zeiss instru¬ 
ments in regard to the quality of those materials most 
essential for the production of good optical apparatus 
vis brains and knowledge of advanced mathematics 
G H Bryan 


AMERICAN CYIOLOGY 
fecundation in Plante By David M Mottier Ph D 
Pp vui+187 (Washington Published by the 

Carnegie Institution 1904 ) 

Contributions to the Knowledge of the Life History of 
Ptnut with Spinal Reference to Sporogenetis the 
Development of the Gametophytes and fertilisation 
By Margaret C Ferguson Ph D Pp 153 
(Washington Published by the Washington 

Academy of Sciences 1904 ) 

M R MOl 1 IEk S fecundation in Phnts gives 
to those who are interested in cytology an 
account of the phenomena of fertilis tion throughout 
the vegetable kingdom written by one who his carried 
on investigations in several branchc s of the subject with 
success His practical acquaintance with his subject 
confers even on his descriptions of the invest gations 
of others a freshness which makes hts work a pleasure 
to read The first chapter is perhaps the most generally 
interesting In it he gives an account of some of the 
vexed problems of karyology which ire at present 
calling out so much controversy among cytologists 
Among these problems may be menti >ncd the existence 
of centrosomes the homology of centrosomes and 
blepharoplasts the nature of synapsis the significance 
of the sexual process ind the numerical reduction of 
chromosomes The luthor s method of discussion is 
candid He avoids being dogmatic in expressing his 
own views although he criticises somewhat severely 
the observations of others He holds that centrosomes 
and centrospheres do not occur in plants higher than 
the liverworts and are indeed only well established 
in 1 few of the lhallophyta It is remarkable that 
he does not allude to the possibility that the radiations 
at the poles of m toses may be in part artefacts pro 
duced by the fixing agents He considers Belajeff 
hasty in coming to the conclusion that the centrosome 
is the homologuc of the blepharoplast but he admits 
later on that certain facts lend encouragement to 
the belief that ccitrosome and blepharoplast may be 
homologous structures Mottier regards synapsis 
as due in a large measure to the action of reagents 
He accepts Strasburger s theory of the numerical 
reduction of chromosomes as a good working hypo 
thesis and he holds now that there is no evidence for 
Wetsmann s reduction to be found in the mitoses 
of plants His candid expression of doubt as to the 
persistent individuality of the chromosomes preserved 
through the successive mitoses—so often assumed 
though almost involving a miraculous resurrection—is 
typical of his attitude of independence 
The succeeding chapters give an account of fertil 
1 nation m types taken from the various subdivisions 
of the vegetable k ngdom These descriptions are 
most useful in bringing together what is scattered 
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sporadically through botanical literature Into As 
Compass of a short veil written book The work to 
illustrated by blacks in the text which show In a 
satisfactory manner the points to be brought out 

Miss Ferguson s memoir has a more limited scope, 
but this allows her to devote more space to her own 
researches which have been very extensive m the 
cytology of the spore production of conifers It is 
quite remarkable to see how two cytologists writing 
almost simultaneously can hold to divergent views on 
fundamental subjects While Mottier sees in the 
fusion of sexual nuclei the blending of two lines of 
descent Miss Ferguson s researches lead her to believe 
that no fusion nucleus combining the paternal and 
maternal hereditary substances is formed Rather 
the processes of mitosis allow these to be kept apart 
during the life of the offspring and the reductiod " 
or qualit itive div sion occurring some time during the 
1 fe cycle secures that the gametes shall be pure ’ 
It is evident that the later writer is concerned with 
the relation of m tosis to Mendel s views rather than 
to Weismann s hypothesis W th regard to synapsis 
Miss Ferguson believes it to be a normal stage in 
heterc typic mitosis Another point of difference is the 
mode of or g n of the double chromosomes of hetero¬ 
typic mitos s Miss Ftrguson finds confirmation in 
her preparat ons for the view (first published by the 
writer of this review in 1896 Proc Roy Irish Acad) 
that the two arms of the chromosomes are approxi 
mated pieces of the nuclear thread and do not arise by 
longitudinal cleavage as Mottier believes This inter 
prctation seems to be gaming ground and the Louvain 
school once so much opposed to it has recently 
accepted it putting the folding back however to the 
synaptic stage The reviewer s investigations seem to 
suggest the possibility that two distinct foldings take 
place one during synapsis and another between that 
stage and the differentiation of the chromosomes. 
Whatever views are held on these disputed matters 
all cytologists are indebted to the author for her 
beautiful drawings which are reproduced in a series 
of twenty four plates 

There is no doubt that the publication of these two 
memoirs the one by the Carnegie Insutution and the 
other by the Washington Academy will be of much 
service to those engaged in cytological research 

H H D 


PHYSICAL RESEARCH AT LEYDEH 
Het Natuurkundig Laboratonum der Ryks Untv erst 
teit te Leiden in de Jaren 188a 1904 Gedenkboek 
aangeboden aan den Hoogleeraar H Kamerhngh 
Onnes Directeur van het Laboratonum by gelagen 
held van 2yn 25 jang Doctoraat op 10 Juli 1904 
Pp vm + 288 (Leyden Eduard Ydo 1904) 

T HIS volume was prepared by colleagues and pupils 
of Prof kamerhngh Onnes of Leyden Unit 
versify and presented to him on the twenty-fifth 
anniversary of his receiving the degree of Ph D It 
differs in character from the usual collections of 
scientific papers which it has become the fashion oh 
the Continent to present to eminent men of scion Cd on 
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fwnwr occasion*. Since {88a Prof. Onnea has been: 
’’diepasr of the physical laboratory at the University] 
of Leyden, and the book gives a description of the 1 
growth of the Institution since his accession to the 
directorship, of its present condition, and of the work 
carried out by himself and by his pupils under his 
supervision. In a sense it is a matter for regret that 
by the nature of the case he himself had to be excluded 
from the list of contributors; on several of the subjects 
dealt with it would be interesting to have the director’s 
personal views. 

After an eloquent dedication from the hand of Prof. 
Bosacha, we find in the first chapter, compiled by Prof. 
Haga and others, a detailed description of the labor- 
atory and of the more important machinery and 
fittings, particularly those belonging to the “ cryo¬ 
genic " department, to which Prof. Onnes has devoted 
most of his personal labours; the low temperature 
baths prepared here are extensively used throughout 
the laboratory for various researches. 

In an appendix to this chapter Dr. Siertscma gives 
an interesting account of the training school for 
apprentice mechanics instituted by Prof. Onnes in 
connection with the laboratory. This institution is 
probably unique; it was started in 1886 with one pupii, 
and the number has risen steadily until this session 
no less than thirty-three boys are receiving systematic 
instruction in the various mechanical arts, with 
the object of qualifying themselves as instrument 
makers, glass-blowers, electricians, and for similar pro¬ 
fessions. The boys are supposed to assist to a certain 
extent In the routine work of the laboratory and earn 
corresponding small wages, while in the evening they 
have to attend classes in the municipal technical 
institute. A better training for the purpose could 
hardly bo imagined, and one is not astonished to lcam 
that after the completion of the three years’ course 
the boys appear to be much in request in laboratories 
and various engineering and technical works. 

In chapter ii. thermodynamical Investigations arc 
reviewed; Prof, van der Waals gives an account of 
Prof. Onnes’s researches on thermodynamical surfaces, 
Prof. Kuenen writes on the phenomena of condensa¬ 
tion of binary mixtures, and there are further articles 
on accurate isothermals of gases, on the construction 
of models of surfaces, and on capillarity and viscosity 
of liquids up to the critical region. 

The third chapter, edited by Prof. LorenU and 
others, is devoted to optical and magneto-optical 
work; here we find a discussion of experiments on the 
reflection of light by mirrors, on the magnetic rota¬ 
tion of the plane of polarisation in gases, liquefied 
gases and other liquids, 00 the influence of pressure 
on the rotation of sugar solutions, on the reflection of 
light by magnetised mirrors (Kerr's phenomenon), and 
an account of Zeeman’s discovery of the modification 
in by magnetic forces. The phenomenon dis- 
I by Egoroff and Georgiewsky, that a sodium 
1 placed in a magnetic field emits partially 
d light, was investigated by Prof. Loren t? 
, and appears to be closely connected with 
Zeeman’s phenomenon. 

In the last chapter Prof. Zeeman gives s description 
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of researches on Hall’s phenomenon in bismuth at 
various temperatures down to the boiling point of 
oxygen, measurements of the dielectric constant of 
liquid oxygen and liquid nitrous oxide, and of the 
absorption of Hertz vibrations by salt solutions. 

A detailed account of all the research work is pub¬ 
lished regularly in the Communication* from the 
physical laboratory at Leyden, the issue of which was 
commenced in 1892, but the present papers give a 
useful general summary of the work carried out, pre¬ 
sented in a manner which should make it intelligible 
to the uninitiated. 

The volume bears ample testimony to the success 
which has attended Prof. Onnes’s manifold labours for 
his laboratory, which owes to him its position as one 
of the best known institutions of its kind. It Is well 
illustrated, and contains as a frontispiece a striking 
likpness of Prof. Onnes, apparently after a drawing. 


PRACTICAL SILICATE ANALYSIS. 
Manual of the Chemical Analysis of Rocks. By H. S. 
Washington, PhD. Pp. ix+183. (New York: 
Wiley and Sons; London Chapman and Hall, Ltd., 
1904.) Price 8s. 6d. net 

O F late years greatly increased attention has been 
directed to the chemical investigation of rocks, 
and the science of petrology has been enriched by many 
excellent analyses. Among these the work of the 
United States Geological Survey deservedly holds the 
highest place, both on account of its abundance and 
its thoroughness. The present treatise arises from an 
endeavour to make the methods used by Clarke, 
Hillebrand, and other chemists in the United States 
laboratory available to all workers. It is excellently 
clear and detailed, and though the experienced analyst 
will not find in it much that is not already published 
In more succinct form in the official Bulletins of the 
Survey, he will glean a few details of manipulation 
and discussions uf the bearings of chemical petrology 
that will at any rate repay perusal. 

The author intends his book to be used mainly by 
the rather numerous class of geologists and petro- 
logists who combine a fair knowledge of chemistry 
with a desire to make their own rock analyses. Un¬ 
doubtedly this is a far more satisfactory proceeding 
than, as is usually done, to h.ivc the analyses executed 
by some analyst who has no special knowledge of the 
intricacies of this part of practical chemistry, and 
follows methods which arc discredited or discarded. 
In any case such a worker will do well to place him¬ 
self, for a time at least, under some teacher who Is 
thoroughly at home in the subject; we hope that this 
book will not stimulate the production of analyses of 
rocks by students in course of training. Much of the 
worst analytical work with which chemical petrology 
is burdened has been executed in that way. If it helps 
to spread the knowledge of the methods used by Clarke 
and Hillebrand this book will do much good, as it is 
desirable that these should henceforward be recognised 
as standards, from which any Important departure 
should be notified when the results are published. 

In a few respects Dr. Washington has simplified the 
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standard American procedure We think this it wise 
and while we endorse his opinion that only the best I 
work should be aimed at we do not think that this 
means that the very elaborate American analytes 
should be emulated by the ordinary worker From 
twenty to twenty five elements are usually sought for 
by the American chem sts and nearly one half of these 
may be present in less than i per cent of the total 
rock Such analyses look exceedingly well on paper 
but require the greatest experience and manipulative 
dexterity if they are to be trustworthy Moreover 
their value is as yet not beyond question Certainly 
an analysis m which ten or twelve elements are deter 
mined as exactly as possible is more welcome than an 
analysis which is more elaborate but less accurate 
We notice that the author discourses the routine 
execution of duplicates No doubt this is right they 
tike up much time and may be useless or misleading 
it is better for the experienced chemist to occupy 
himself m the most thorough testing of his re 
agents the purity of which is never above suspicion 
Still there can be no doubt that duplicate analyses 
do show how far it is possible for the results to vary 
when two samples of the same powder are analysed 
They help to check any exaggerated confidence in 
analytical refinements In this respect it would be 
interesting to know what are the probable limits of 
error in analyses executed by the methods given in this 
book The author gives his opinion (apparently not 
founded on any special investigations) and it strikes 
us that he is more sanguine in this respect than the 
majority of experienced silicate analysts in Britain or 
on the Continent 


OUR BOOK SHELF 

Application of tome General Reactions to Investt 
gattons tn Organic Chemistry By Dr Lassar 
Cohn Translated by J B Tingle BA Pp 101 
(New York Wiley and Sons London Chapman 
and Hall Ltd 1904) Pnce 4s 6d net 
It would be difficult to say with what object and for 
what class of readers this little volume fit is scarcely 
more than a pamphlet and may be read in an hour) 
was written Yet anyone engaged in the practical pur 
suit of organic chemistry cannot fail to be interested 
in it One may say roughly that the book treats of 
the unsystematic part of organic chemistry it of the 
ordinary reactions which do not succeed and how they 
may be made to do so 

Without always offering a very satisfactory explan 
ation of the causes of success or failure for the terms 
* protective influence and contact action are 
after all merely names the author points out how an 
apparently unimportant modification may affect the 
whole course of a reaction and convert an unprofitable 
method into a su cessful or commercially lucrative 
one Incidentally he urges the systematic study of 
these anomalous reactions 
As an example may be mentioned the well known 
fact that the accidental introduction of a few drops of 
mercury into the experimental vessel in which the 
preparation of phthalic acid from naphthalene was in 
progress rendered the operation and consequently the 
production of artificial indigo a success 
As a rule the difficulties encountered by the 
anomalous behaviour of organic compounds are mot 
not by more drastic treatment but by milder reagents 
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The whole trend of modern organic synthesis wiwwt 
to he in this direction Thus the caustic alkiHx hand 
been replaced in many eases by alcoholic solutions ol 
sodium ethoxide by diethylamine pyndine or chatty 
the strong mineral acid* by phosphoric boric or 006 
of the organic acid* High temperatures have given 
place to lower ones The days of so-called ** pyro- 
gemc synthesis are past No one nowadays makes 
organic compounds by the aid of a red hot tube 
In this connection it is suggestive that the funda¬ 
mental reactions of living matter which embrace 
oxidation and reduction of a far reaching kind as well 
as synthetic processes more complex than anything 
achieved in the laboratory are all effected at ordinary 
temperatures and with the mildest reagents 
It follows therefore that the more closely organic 
chemists succeed m imitating these conditions the 
more surely will those mysterious contact or fermeftt 
ation problems usually associated with living proto¬ 
plasm but not unknown in the laboratory approach 
solution J B C 

A Further Course of Practical Science By J H 
I eonard and W H Salmon Pp 1x4-334 
(London John Murray 1904) Pnce at 
In this book the pnnciples of natural science are 
taught and enforced in a scientific manner by means 
of a course of experimental work simple m character 
but involving quantitative measurements and earned 
out personally by the student lo begin with lengths 
are measured with an ordinary rule and tests are 
made in order to find out the limits of accuracy within 
which the measurements may be relied on These 
measurements serve as an introduction to physical 
arithmetic or simple arithmetical computations 
specially suitable for dealing with numbers which are 
avowedly only approximately correct Then follows a 
chapter on elementary mensuration involving the 
estimation of angles lengths areas and volumes the 
balance very wisely sharing in this work 

Experiments are devised to illustrate some of 
the fundamental properties of matter such as those 
of indestructibility inertia poroeitv ductility Ac 
The next six chapters deal with mechanics the sub- 
ects including uniform linear acceleration Newton's 
aw* relative motion statical equilibrium of uniplanai* 
forces and simple machines This difficult section is 
not treated m a very satisfactory manner The 
method is too deductive the experiments are some¬ 
what scanty and not very well chosen Thus there 
is no direct verification of the fundamental principle 
of the conservation of momentum Vectors though 
introduced are not made sufficiently prominent and 
in the 90-callrd simple machines it seems rather 
antiquated to find the three kinds of levers the three 
systems of pulleys the wedge &c introduced 

In the concluding chapters relating to the properties 
of liquids and gases and the nature of neat the 
authors are happier in their treatment notwithstand 
ing an oc asional looseness in the statement of a 
principle The book deserves to be very favourably 
received and teachers will find that arrangements 
have been made to facilitate the purchase of the 
apparatus necessary for conducting the experiments 

Die drahtlose Telegraphie By Dr Gustav Eichhorn 
Pp x + 356 numerous figures (Leipzig Veit and 
Co ) Price 5 marks 0 

This is an elementary exposition of the principles and 
practice of wireless telegraphy with especial reference 
to the systems developed by Dr Braun It is evidently 
intended to enable a practical man to become 
acquainted with this method without at the same 
tunc any attempt being made to give such a complete 
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Kbaobt a* would warrant its vim as * dais text-book 
By means of the first five chapter* a reader who knows 
X side about the element* of electricity and magnetism 
will be able to appreciate the nature of electric waves 
and of Hem’s achievement in producing them Then 
after briefly aHuding to the early system of Marconi 
die writer passes on to the particular devices of Dr 
Braun Hie book is well and dearly written but is 
in no sense a complete compendium on the subject 
and the reader who derives all hi* knowledge from 
It will be inclined to think that there is only one system 
in the world and that Btchhorn is its prophet More 
recent methods of detecting waves by means of effects 
arising from hysteresis in iron are dismissed in a couple 
of pages where there is no reference to Rutherford * 
earn detector working on the same principle while 
Lodge’s steel mercury-contact detector does not appear 
even to be mentioned, although the “ Literature 
appendix at the end Includes the year 1903 In 
appendix 11 the Thomson-Kirchhoff theory of the 
osallatonr discharge of a condenser is given the 
credit, of course belongs to Thomson (Lord Kelvin) 

Notes on the Natural History 0/ the Bell Rock By 

L M Campbell Pp xv+tia, title-piece (Edin 
gh David Douglas 1904) Price 3s 6 d net 
As a record of the various types of aerial and marine 
life commonly seen by the guardians of the lonely 
lighthouses of the east coast of Scotland in particular 
and of the British coasts in general these random notes 
are worthy of all commendation more especially a* 
they are written by a man who does not appear to have 
had a scientific training Mr Campbell was assistant 
light keeper on the Bell Rock for the long period of 
nine years, and he is therefore well qualified to know 
all that is to be known with regard to the general 
habits of the commoner and more conspicuous specie* 

3 uenhng the environment of his station while a 
od of such a length Is sufficient to include the visits 
of many of the rarer stragglers Most or all of the 
notes, It appears have been previously published in 
Ae local Press of the neighbouring mainland and they 
are certainly worthy of rescue from such oblivion 
The only point for regret is perhaps that the author 
does not say more about bird migration Mr James 
Murdoch late secretary to the Board of Northern 
Lighthouses has contributed an interesting introduc 
fion on lighthouses and lighthouse-men in general 
R L 

The British Journal Photographic Almanac 1905 
Edited by Thomas Bedding Pp 1613 (London 
Henry Greenwood and Co 1904) Price it 6d 
net 

Thu bulky volume with its mine of miscellaneous 
photographic information is compiled on the same 
Inlet os the earlier issues and win be found to be a 
necessary adjunct to the studio and library Among 
file host of articles in these pages may be mentioned 
a condensed summary of the story of the British 
Journal of Photography and the almanac which 
appeared in the jubilee number of the above mentioned 
Journal and also a selected number of the jubilee 
articles Recent novelties in apparatus Ac by the 
editor forms also a conspicuous feature and represents 
the progress in this branch of photography No less 
important are the practical notes on numerous subjects 
the formulae tables list of photographic societies of 
the United Kingdom Ac all of which add to the 
utility of the volume The full indices to advertisers 
and contents make a quick reference to any portion of 
file book quite an easy matter an important consider 
afion In a Dook containing 1612 pages Tlje processed 
illustrations and woodcuts are as numerous as ever 
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LETTERS TO THE EDITOR 

[The Editor doss not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Natuu 
No notice is taken of anonymous communications ] 

Mean Temperatures of High Southern Latitudes 
On p 131 of Nature of December 8 1904 you give an 
approx mate calculat on of the mean temperature* of high 
southern latitude* by Mr Krrb* bated upon the obaerv 
ahon* of the mo*t recent Antarctic expedition* 

For the new edition of my Lehrbuch der Meteorologie * 
I have made a similar calculation and have made uae of 
the observation* in order to calculate afresh the mean 
temperature of the southern hemisphere My preliminary 
results are as follows — 


S latitude 
Yearly tempeuture 


60 
3 o 




33 a 



Mean temperature of both hemispheres — 

Annual 

January July Yanx aarlatne 

S hemisphere 173 103 136 7*0 C 

N „ 80 33 S 15 3 14 5 , 

Whole earth 13 6 164 144 38 

herrel and myself formerly determined the mean tempera¬ 
ture of the southern hemisphere to be ic° C (from tempera 
tures up to 53° S lat) Ihe new observations in high 
southern latitudes have now shown that the southern hemi¬ 
sphere t considerably colder than the northern vix by 
about 1*5 C The publicition of the temperature observ 
anon* of the Discovery s second year will be very Important 
for this question in my caUulatlons I could only make uae 
of the observation* relating to the first year 
V enna December 30 1904 Juuvg Hank 


Reversal of Chargt from Electrical Induction Machines 
I AtT week wh le working with a small Vosa machine 
I acc dentally observed on stopping the machine giving 
about two turns in the wrong direction and then re suiting 
the machine in the orig nal direction that the poles had 
reversed I repeated the experiment a dozen timet and 
invariably the reversal occurred The reversal was observed 
by exa inning the spark between the knob* 

I mentioned the fact to Prof Gray and we then tried 
the effect with a vacuom discharge tube connected to the 
knobs While the tube was fresh the reversal occurred 
but after a little time the reversal occurred but seldom 
It was found however that f the discharge was made 
to pass by connecting one terminal of the tube to earth the 
other terminal to one pole of the machine while the second 
pole of the mach ne was kept nsulated then the reversal 
nvanably occurred when the procedure mentioned was 
followed 

We next tr ed the large W nshurst machine in the labor¬ 
atory with the sa ne result* It was noticed however when 
the induction rods were so arranged that the machine 
excited both ways that the reversal did not occur 
As I do not remember to have seen the experiment 
ment oned before 1 think t worth directing attention to as 
It provide* a simple way of gett ng the discharge to pass in 
whatever direction it i* reqi red 

Georob W Walker 

Physical Laboratory The University Glasgow 


Fishing at Night 

There are a* I have explained In the book referred to 
by S W m Nature of December #9 1904 (p aoi) many 
reasons for night fishing by our pilchard and other fishing 
fleet* He quote* one however which is quite unsatis 
factory namely the convenienca of catching the morning 



322 


NATURE 


[January 5, 19C3 
—- 1 1 """ — 


market To a few port* thii might apply hut as a general 
rule the fish train for Billingsgate leave* the cooit towns 
about six or seven in the evening the fish reaching the 
central market by van first thing in the morning Ihe 
actual reasons for this preference for night fishing are 
many In the cose of pilchards token in drift nets the 

habits of the fish themselves furnish tbe explanation In 
the cose of trawlers the reasons are diverse In some cases 
the water is so shallow that the nets would be seen and 
avoided by the fish in daylight and this in fart is still more 
the case with the drift nets Flsewhere they lrawl nt night 
because they want soles just a* many Plymouth boats 
trawl by day berause their best market is for the rougher 
kinds of fish Ihere is no night trawling in Cornwall bv 
reason of the local regulations which clear the sea bv 
night of other fishing craft in order that the drifters may 
work without interruption or risk I G Aflalo 

14 Westover Villas Bournemouth Hants 


The Coat of Chemical Synthesis 
Is your review of Prof Meldola s ‘ Synthesis of Vital 
Products your reviewer argues that though certain pro 
ducts vis alizann and indigo can be synthesised so 
cheaply that natural products cannot compete with them in 
the market yet this is of little interest from tbe bio 
che meal pomt Of view 

May 1 point out that this argument is even stronger than 
it seems for the cheapness is quite accidental and due to 
the fact that the world requires coal gas and iron 

If the syntheses above were dependent on anthracene and 
naphthalene obtained from coal treated strictly ad hoc this 
cheapness would disappear R J Friswxll 

4j 45 Great Tower Street London EC January a 


Bastard ’ Logwood 

1 hf Jamaica Bulletin of the Department of Agriculture 
for November 1904 prints a very interesting article on this 
subject by B C Gruenberg and William Gies contributed 
originally to the Bulletin oi the Torrey Botanical Club 
During the past few years the growers of logwood in 
Jamaica have been greatly disturbed by an apparent in 
crease on their properties of an unmerchantable variety of 
the plant known as bastard logwood the exportation 
of this wood along with real logwood has served to condemn 
all the logwoed from the districts which have shipped it 
Bastard logwood differs from the genuine varieties 
from the dyer s standpoint in yielding little or no hnema 
toxj iin but instead a yellowish green pigment which is of 
ijo value and which when mixed with the commercial 
extract reduces the characteristic tinctorial properties 

I hips of the bastard logwood present 1 yellow pale 
pink white or even chocolate coloured surface instead of 
the dark red or deep purple bronxe tinted colour of the best 

II gwood There appears great uncertainty even when the 
tret* are cut down as to whether a tree is really a 

bustard tree or not What is known as a bastard 
tree s frequently dark enough when first cut to lead one to 
bellive that it is a good redwood tree but instead of 
darken ng with age it remains the same colour or becomes 
lighter rather than darker Bastard wood is not the 
irsult of disease or of any lack of vigour the trees pro 
due ng it are perfectly healthy and normal 

It is not the result of soil or climatic conditions since 
bastard and normal trees are found growing side by side 
coder absolutely identical conditions 
It is not the result of immaturity aged tree* may produce 
bastard wood 

These flirts point to heredity as the probable cause of 
the InflK that is certain tree* produce bastard 
wood mMuse they grow from seed of a bastard tree 
m other words bastard logwood is a variety of 
Raemalmylin Campechtanum that normally produces little 
or no Hematoxylin The chemical difference* existing 
among ell these logwood* are quantitatively very slight 
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and there are do stnkfag structural difference* among oil 
the variettee of logwood 

There can be no doubt that bastard logwood Is a 
distinct variety or subspecies of Uaematoxyhn Compact* 
anum notwithstanding tht slight morphological difference 
that distinguishes it from the red ' logwood and Wife 
logwood 

i he Jamaica BulUttn ha* dore good service to the colony 
in bringing the fact prominently before the planters that 
the admixture of useless wood which has been the source 
of unne essan loss to them may be avoided 

S N C 


intelligence of A muls 

Inn instance of intelligence in a cat recorded by Mr 
I T S Patterson un p aoi is not unusual I have known 
I several cats all of them moles that were accustomed to 
| rattle the h ndle or some part of the lock in order to get 
a door opened t J Allen 

I Cambridge 


A Nh.IV CONTRIBU 1 ION IO 4 SSYR 1 AV 
HISTORY ■ 

IN d handy little volume to which we have much 
pleasure in directing the attention of our readers 
Mr L \V King 01 the British Mutieum has pub 
liahed the cuneiform text and a translation pf a very 
important historical \ssynnn document wtfttph has 
been recently exhibited in the Assyrian and Hatty Ionian 
room in the British Museum 1 his document is a slab 
of limestone, about 15! inches long and 11A inches 
wide which is inscribed with sixty-seven lines of 
cuneiform text thirty seven lines bung on the obverse 
and thirty on the reverse 1 he writing is in bold well 
formed chaiactirs but it seems to have been cut some¬ 
what hurriedly for the mason was obliged to make 
nine erasures and in two passages he has left out a 
sign apparently without having detected the omission 
We need not discuss the palmographical importance 
of the text u hich is of considerable interest and it is 
only necessary to stato that it exhibits the style of 
Assyrian chancters employed in monumental inscrip¬ 
tions in the early part ot the thirteenth century before 
Christ 

rhe contents of the text which is actually the official 
summary of the principal events in the reign of Tukulb- 
Ninib I Kin^ of Assyria about bc 1275 fall readily 
into four divisions, which respectively record the king s 
name and titles his military expeditions the found¬ 
ation of the city]Kar Tukulti Nimb and an appeal to 
future rulers The stone tablet or slab which supplies 
this information was either placed in a niche in the 
wall or laid in a box of stone or clay and then built 
up in the foundation of the city Kar Tukulti-Ninib In 
passing Mr King discusses briefly but clearly the 
question of foundation deposits both in Egypt and 
Assyria and shows how the ideas concerning them 
in the two countries agree in some respects and diffei 
m other* 

Turning now to the campaigns of Tukulti-Nmib I 
we And that in the first he conquered tbe Kuti and the 
inhabitants of four other districts, in the second he 
became master of the land of Shuban and ten other 
provinces, in the third he vanquished forty kings of 
the land of Na’trt, and in the fourth lie defeated 
Bibeashu King of Babylon and completely subjugated 
the regions of Sumer and Accad The last campaign 
was undoubtedly the most important of all, for with 
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he /all of Babylon Tukulti-Ninib became matter of 
01 Mesopotamia. The resistance offered by the 
Babylonians was stubborn in the extreme, and the 
Assyrian icing' slew large numbers of them and de¬ 
stroyed their city wall. Tukulti-Ninib looted the city 
and plundered the treasuries of E-sagil, the great 
temple of Marduk, and he carried off to Assyria not 
only Bibeashu himself, but the statue of his god 
Marduk. No victory could have been more complete, 
and even at this distance of time it is impossible not 
to feel some sympathy with the vanquished Babylonian 
king when we read that he, a prisoner and bound in 
chants, was led, with his god Marduk, into the 
presence of Ashur, the great god of Assyria, as 
witnesses of the confprenensivc manner in which 
Tukulti-Ninib had performed Ashur’s commands. 

The account of the conquest of Bibeashu 
and of the capture of Babylon by Tukulti- 
Ninib Is especially important from a chrono¬ 
logical point of view, for it establishes beyond 
a doubt the fact that these two kings were 
contemporaneous. For some time past it 
has been known from the “ Babylonian 
Chronicle ” that Tukulti-Ninib conquered 
Babylonia, but the name of the Babylonian 
king, although it occurs on this document, 
was not recognised. Both Mr. Pinches, who 
published a translation of this “Chronicle,” 
and Dr. Winckier, who published a copy of 
the text, misread the passage in which the 
name occurs. The identification of Bibeashu 
and the correct reading of his name we owe 
to Mr. King, who has succeeded in establish¬ 
ing a new and very important synchronism 
in Assyrian and Babylonian history. Thus 
the system of chronology which made 
Bibeashu to live sixty or seventy years after 
Tukulti-Ninib I. is proved to be incorrect. 

In connection with the conquest of Babylon 
by Tukulti-Ninib I., mention must here be 
made of the copy of an inscription which is 
found on a small clay tablet (K. 2673), now 
in the British Museum. This copy was made 
from a lapis-lazuli seal, on which the original 
inscription was engraved by a scribe of 
Sennacherib, who caused some lines to be 
added to commemorate his conquest of 
Babylon and the recovery of the seal by him¬ 
self. The lapis-lazuli seal, as Mr. King tells 
us, was not made for Tukulti-Ninib I., as 
was once generally thought, but for 
Shagarakti-Shuriash, a Kassitc king. When 
Tukulti-Ninib captured Babylon he found the 
seal there, and carried it oft to Nineveh, and 
he had his own inscription engraved upon it 
without erasing that of Shagarakti-Shuriash. 

The seat was subsequently, in circumstances 
unknown to us, carried back to Babylon, 
where Sennacherib found it about 600 years 
later, and be, of course, restored it to ■ ■ 

Nineveh, and, having added his own in¬ 
scription to it, had a copy of the in¬ 
scription of the Kasslterising, that of the King of 
of h«» own made on a tablet. The first 
To tranmft**l<M copy of Tukulti-Ninib’a inscription on 
the tablet was Mr. George Smith, but that of 
Shagarakti-Shuriash baffled him, and he failed to reao 
the characters of which it was composed. Profs. 
Hommel, Bezold, and Schrader were likewise unable 
to translate it, and Mr. King hns been the first to prove 
that, in addition to the words added to the seal by the 
Order of Sennacherib, the copy contains two distinct 
inscriptions, namely, one of Soagarakti-Shuriash and 
one of Tukulti-Ninib I. The copy Sennacherib's 
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inscription is very important, for it enables us to assign 
the date of Tukulti-Ninib’s reign provisionally to about 
b.c. 1375; its length cannot at present be stated with 
exactness. 

In addition to the interesting text of Tukulti-Ninib, 
of which a general summary has been given above, 
Mr King adds the inscriptions of Shalmaneser I. from 
the fragments of inscribed bowls now in the British 
Museum, a passage from the synchronous history, 
the inscriptions from the lapis-lazuli seal of Shagarakti- 
Shuriash, and Sennacherib’s accounts of his capture 
of Babylon both in 703 b.c. and 689 b.c. ; in fact, every 
bit of evidence which relates to the period of which 
his book treats, and is found in the cuneiform inscrip¬ 
tions, is appended for the assistance of the reader, with 
full transliterations and translations. That Mr. King 



has published not only a new, but important historical 
inscription is clear, and all who are in any way familiar 
with the subject will find his sober and concise observ¬ 
ations on its contents helpful and stimulating. Messrs. 
Harrison’s large cuneiform type has been used for 
printing the text, and paper and binding leave nothing 
tp be desired. We note that the volume is the first of 
a series of “ Studies in Eastern History ” which 
Luzac and Co. are about to publish, and we feel that 
if the succeeding volumes are as valuable as the 
*4 Retards of the Reign of Tukulti-Ninib I.” the success 
of thfe undertaking is assured. 
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_ ._Earthquakes which har* a 

submarine origin are mo*t frequent In summer whe n 
the level of the Pacific Ocean bordering japan b 
higher than tn winter Thoee originating on the land 
are most frequent in winter at which Me eon barn- 
metric pressure is at a maximum Out of forty seven 
destructive earthquakes which 
originated beneath the Pacific 
twenty three were accompanied by 
tsunami or sea waves which prob¬ 
ably means that on these occasions 
marked and sudden changes had 
tnken place In the configuration of 
the tea bed 

Among the instruments which 
are described we notice a non 
zontal pendulum the bob of which 
% controlled by a small inverted 
pendulum Although the vertical 
and horizontal dimensions of this 
appantus are each only i metre 
Prof Omon tells us that a period 
of one minute can be obtained 
w thout difficulty Macroseismic 
mot on is described and after this 
reference is made to microseisms 
or [ ulsations These two classes 
of novement Prof Omon finds 
liternate m the r frequency so 
that when the small movements 
ire at -i m n mum the larger ones 
nay be expected This observ 
at on we learn has enabled him 
on several occas ons to predict 
within ten or twelve hours the 
occurrence of an earthquake 
The geolog cal nvest git ons which have been made 
chiefly refer to the survey of volcanoes which is a 
work outs de thit done by the Geolog cal Survey 
The invest git ons of relat onships that may exist 
between eirthquakes ind v r ous phys cal phenomena 


SEISMOLOGY IN JAPAN 

U NDER the title of Recent Seismological Investi 
gattons in Japan Baron Dain&u Kikuchi 
former Minister of Education has issued for private 
circulation only an address prepared for the late ex 
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__ When we look at this address 

_ j quarto volume of 136 pages filled with 

illustrations we feel that its author should have doffed 
his modesty and called it seismology as developed in 
Jfpan To describe the work more closely we shall 
not be far from the mark if we 
any it w an epitomised translation 
of a number of publications which 
to Europeans have hitherto been 
cryptogramic It gives us Rot only 
a rituM of sixteen numbers of the 
publications of the Tokyo Earth 

S i Investigation Committee— 
for short the E I C — 
which have been published in a 
European language and with 
which we are more or less familiar 
but there 1* added an abstract of 
forty seven numbers or volumes 
published in Chinese idiographs 
Many seismologists have looked at 
them and wondered what they 
meant The contents of these 
sixty three publications have been 
epitomised mixed and system 
•heed 

After an introduction to the 
* recent investigations which 
tell us that the first earthquake re 
corded in Japan was mao 416 
and reference to various investi 

J ations made by Europeans in 
span we are introduced to the 
system under which investigations and their results 
have been classified and discussed 

Under the heading Statistical we find data 
relating to the distribution of earthquakes in space 
and time their relat on to meteorological conditions 
* NO 1836, VOL 7ll 
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which affect or are affected by strain in the earth's 
crust are particularly interesting At present con¬ 
tinuous magnetic observations are being made in Japan 
at five stations from which amongst other things It 
has been observed that on several occasions magnetic 
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Heedlea have been disturbed before or at the time of 
large earthquakes. Speaking generally about these 
Investigations, Baron Kikuchi consider* that they 
promise to throw light upon the state of underground 
Stress, and as one of the chief objects of the E. I. C is 
to devise means to predict earthquakes which may be 
taken as announcements that stress has been relieved, 
it will be recognised that the Inquiries relating to local 
magnetic disturbance are of a promising nature 
Other phenomena which receive attention are vari¬ 
ations in latitude, the determination of gravity, under¬ 
ground temperatures, fetches, changes in the level of 
water in wells, and the elastic constants of rocks 
The last section of this interesting volume is ,in 
account of investigations which have been made with 
the object of reducing the disastrous effects of earth¬ 
quakes to a minimum. To the prac¬ 
tical person this is no doubt the most 
important branch of ail seismological 
research. Already it has accomplished 
much, and after a severe shaking we 
have learned that In Japan new types of 
structures are to be seen standing 
amongst the rums of older types 
We welcome Baron Kikuchi's 
volume, and trust that although its 
circulation is private it may also be 
wide 


maps, very numerous and complete, illustrate both tho 
tribal areas and the range of the various social 
systems. 

In this matter of organisation Dr. Howitt traces the 
gradations in a way conclusive enough to point to the 
probable course of evolution. In particular he reduces 
the problem of exogamy to the bisection of the com¬ 
munity into two exogamous intermarrying moieties— 
the typical Australian system—which bisection is 
based, as he implies, on the prohibition of marriage 
between brothers and sisters It is to be regretted that 
he does not fully discuss this ground of exogamy He 
quotes Dr Frazer and the present writer as having 
independently reached the same conclusion, and it 
seems that we are at last approaching unanimity as 
to this primal law of human social relations He 


THE FOUNDER OF AUSTRALIAN 
ANTHROPOLOGY. 1 
r\R. A. W. HOWITT is our highest 
authority on the native tribes of 
Australia. Ever since the publication 
of “ Kamllaroi and Kumai,” in 1880, 
he has been adding to our knowledge 
of the most Instructive and interesting 
aboriginal population in the world. 
The present work, therefore, which 
summarises the data collected by him 
during forty years of personal inter¬ 
course with the “ blackfellows,” is of 
the greatest importance. Most of the 
material here incorporated was written 
up before 1889; a few modifications of 
theory and many new facts have been 
introduced, and some corrections made, 
but the broad deductions remain un- 


The main body of the work is pre¬ 
ceded by a useful summary and 
criticism of the principal views that have 
been put forward as to the origin and 
etfcpdOgical affinities of the Tas- 
manian-Australlan stock; Dr. Howitt 
rejects both the Dravldian and the 
Malayan hypotheses. The tribes here 
dealt with came into contact with the white man at 
a date too early, perhaps, to allow them much chance 
of survival; many of them are now practically extinct, 
and most of them are at tedst deorganised. The area 
they occupied is about one-quarter of the continent, 
extending on the north to near the trtipje of Capricorn, 
and on the south bordered by the Southern and Pacific 
Oeedns, connected by Bass Straff. This area has a 



agrees with Spencer and Gillen that the primary 
functions of totemism were in existence before 
exogamy became established, and that the relation 
between totemism and exogamy is secondary only. 
Op the other hand he sees no reason to modify his 
original view that the bisection was a reformatory 
measure, instituted after a long reign of the “ Un¬ 
divided Commune ” It is doubtless impossible to 


wide range of climate and temperature, and the tribes 1 deny some purposiveness to the innovation, if innova- 
themselves present almost every variety of social tion It was; Mr. Lang u> here inclined to agree. But 
organisation, from that of the Dieri and central dis- | to engineer such bisection in a large undivided com- 


trict* through the ordinary Australian types to the 
unique system of the Kurnai in Gippslend. Excellent 
l "Tb« Nun Tnbw of South-Kut A 
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mune seems beyond the powers even of primitive man. 
<\ shorter way mny be easily suggested •— the moieties 
practically correspond to two groups of intermarrying 
relatives; we may suppose, then, to begin with, two 
small families or fire circles, A and B, making inter-. 
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marriage and continuing to do *0 in successive gener 
ahont Now here we have in A and B not only the 
two moietie* of the future tribe but the tribe iteeif in 
the making The bisection grew out of a quasi 
purposive exogamous instinct against marriage within 
the fire circle 

There seems to be nothing against Aristotle s view 
that the tribe grew out of the family except the 
curious but fashionable prejudice in favour of in 
organisation for prim tive man of the baboon type 
Mr Atkinson m a remarkable paper has dealt the 
latest ind one of the shrewdest blows at this prejud ce 
and doubtless anthropologists may in time revert to 
Darwin s suggestion that the earliest form of the 
human fam ly resembled rather that of the unsoc al 
anthropoids such as the gorilla It is noteworthy that 
Dr Howitt m difies considerably the earl er concep¬ 
tion of the Undivided Commune and regards it as 
having been ng nally something like what occurs 
when the mod fled Communes of the I ake Cyre tribes 
reunite The battleground of the two schools is of 



r a • -Tb« lint or D«d Hand From Haw! t. Tb» Mu n Tnb« of 
Sou h Emu AutnJio 

course the so-cdlcd group marriage of the tribes last 
named In this connection the author docs good 
service by putting together a full and revised account 
of the D eri marriage system with its Ttppa malku 
or mdiv dual marriage and its Ptrrauru or group 
union We are thus enabled with some certainty of 
data to compare the notorious Urabunna and Arunta 
systems But when Dr Howitt says the germ of 
ind v dual marriage may be seen in the Dien practice 
for as I shall show later on a woman becomes a 
Ttppa malku wife before she becomes a Ptrrauru or 
group wife ftfc 179) the logic strikes one as curious 
The inference should surely be that the group-marriage 
has been evolved from the individual system and not 
the other way about 

The author still regards the practice as amongst 
the Wumbato of exchanging wives on the approach 
of a pestilence as a survival of group marriage and 
the right of access as a survival of the jut prtmae 
noetu and an exp ation for individual marriage 
One had thought that these two last categories had 
been relegated to the limbo of outworn fict ons anthro- 
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pological Noticeable details are that the action pf 
jealousy is very strong in the Dien tribe that as me 
Rev <3 Siebert puts it ‘ the practice of Pirrauru 1* 
worthy of praise for its strength and earnestness in 
regard to morality and in the ceremonial with which 
it Ts regulated since no practice could he less in accord 
with the hetainsm which Lord Avebunr has imagined 
for the Australian aborigines (p 186) 

It is disappointing to find that no mention u made 
of Cunow s theory of the four and eight subclasses, 
it would have been instructive to see what light an 
unnvalled personal knowledge of the system and an 
acquuntance doubtless extensive with the dialects 
might have thrown on the view that these classes are 
age-divtsions and have primarily nothing to do with 
marriage restrict ons The Kurnat with their totems 
which ao not affect mam ige and their local not class- 
divisions present a fascinating problem and no one 
knows more ibout the Kumai thin does Dr Howitt 
1 heir marriage l j elopement and the systematic use 
therein of pr estly assist nee are remarkable customs 
It was the bus ness of the Bunjtl yenjtn to aid the 
elopement of young couples bor instance when a 
young man wanted a wife and had fixed his mind 
on some girl whom he could n t obtain from her 
parents he must 0 ther go withoi t her persuade her 
to run off with him or call in the aid of the Bunjtl 
yenjtn In the latter case his services were retained 
by presents of weapons skin rugs or other articles 
The Bunjtl yenjm then sang a magic song until he 
thought his mag c strong enough to secure the 
covering up of the parents in a state of coma 
The tuthor in a very interesting css y appl es the 
facts of m item il des ent to the Teutom Salic 
Laws Among the more important f atures of the 
book Is the masterly and final settlement of the vexed 
questions of the native headmen and the belief in 
supreme beings like Daramtlun rhe connection 
between the two questions is tlat the headman in the 
sky is the an logue f the headman of thp tnbe on 
the earth Among the Kum 1—to note another 
difference bet veen many of tl e south eastern tribes 
and those studied by Spencer and Gillen the know 
ledge of Mungatt ngaua s confiied to the initiated 
men who impart it in all sincerity to their novices 
the Arunta as Spencer and Gillen inform us take this 
opportunity of exj laming their de ty away as a being 
only believed in by women ind children Among 
further details of ntcrest are the Kurnai custom of 
the Dead Hand the performance of the Indian Rope 
Trick by Kurna medicine men the magical influence 
which exists b tween opposite sexes and the belief 
that the initiated elders infuse their own magical 
power into boys at confirmation 
The book is a fitting crown to Dr Howitt s labours 
and is in effect the most considerable ind important 
of all studies of the Australian race 

A Frnfsi Crawley 


CHANGFS UPON THF MOON S SURFACE 

U NTIL within the last few yew, there has been 
a very general opinion that the moon was a cold 
dead world or as it has been sometimes expressed 
a burned out cinder upon which nothing ever 
happened This view was apparently due to the fact 
that the men who wrote the text bows on astronomy 
were not the men who studied the moon Among the 
selenographers themselves those astronomers who 
made a special study of the moon there is not one 
so far as the writer is aware who has not expressed 
his belief that changes of some sort volcanic or other¬ 
wise occasionally occur upon our satellite Reference 
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j the rtSult of his lunar observation* in Peru 
Jamaica, and California the writer has come to the 
«6nduaiofi that physical change* do occur upon the 
tpoon, and that they may be classified under three 
heads those due to volcanic action those due to the 
formation and melting of hoar frost and those due to 
vegetation 

in the first class the classical example is that of 
Linnd which according to the measurements of 
Lohrmann Madler and Schmidt prior to 1843 had 
a diameter of between four and seven miles Its 

diameter at present is throe quarters of a mile A 

few years ago a new crater was announced by Klein 
in tne vicinity of Hyginus The writer is n it 
sufficiently familiar with this region to speak from 
personal experience having but a few sketches of it 
but he believes that a change there of some sort is 
generally admitted by selenographers 
Perhaps no area of its sue upon the moon has been 
so thoroughly examined as the floor of Plato It has 
been studied at intervals of about eleven years first 
In 1870 by a committee of the British Association next 
l T A S Williams and others In 1881 and again 1 
“V years later then by the writer at Artquipa in 
,JPi And again this past summer in California 
K ^ach survey about forty craterlets have been 
" id, gftd each time some new ones havo been d s 
Whlje at the same time a few of those dtp 
*"‘ J had ceased to be visible The 
] survey of 1870 was based 
* near the centre of the 

_,_,_ » stations The eastern 

JtaOst of these was latt seen a* a crater in 1888 A 
trace btf It was suspected in 189a but a starch for it 
fthr past summer with a 16-inch telescope working 
Under most favourable climatic conditions failed to 
Vflteal any trace of it whatever Even the large white 
and Upon the floor which formerly marked its post 
jttpn ha* partially disappeared 

A map of the floor of Plato based on a survey made 
in tfi9s is given in the Harvard Annalt (xxx 1 
WWj* * ) On thia map the craterlet numbered 3 corre 
«£B0da to craterlet number 2a of the older surveys 
TUll craterlet was tenth in order of conspicuousness 
fit 1870 In *88i it had risen to the seventh place 
lit 189a, although carefully looked for it could not be 
found and it was entered On the map as a musing 
crater A study of this region during the past summer 
revealed the presence of what appeared to be a large 
crescent shaped bank of sand six miles m length by 
from one to two miles in breadth Its height wis 
computed at not far from 1000 feet It is the only 
object of the sort upon the floor and the writer has 
so far found no previous record of its existence 
When the sun is setting upon Plato it is by far the 
most conspicuous object within the crater walls and 
was readily revealed by a 6-inch objective in Cam 
bridge Mass working under very unfavourable atmo 
spheric conditions At sunrise it was also in part seen 
without difficulty under fair conditions It seems in 
credible that so conspicuous an object as this should 
have been overlooked by all the earlier observers had 
It then been visible 

I accordingly wrote to Mr Williams and he kindly 
sent me a list of forty-two observations made during 
the years 1879 to 1890 dealing with the particular 
portion of die crater floor where this formation was 
situated Five of these observations were made during 
that portion of the lunar day when the object Is now 
conspicuous and when it is much more so than any 
Of the craterlets upon the floor Three of Mr 
Williams’s observations record that* nothing was 
bimbte upon this portion of the floor One observ 
HO 1*36, \0L 71} 


anon records two small white spots one of which he 
thinks may have been the original crater and the 
other is possibly a neighbouring hill Both of them 
aa shown by this sketch were evidently very small 
objects as compared to the present formation The 
fifth observation ret rds a bright streak passing 
through the spot in question and extending for about 
thirty miles across the floor Evidently if the present 
sandbank had been in existenct at that tmu. Mr 
Williams could not hive failed to have seen it and 
recorded it upon his sketches Between this sand heap 
and the crater wall i large craterlet now exists It 
is m fact the largest upon the floor measuring about 
two miles in diameter but owing to its peculiar posi 
non and also to the fact that it is never bright like 
most of the others it Lin only be seen at lunar sun 
set and even then is not conspicuous 
Turmng now to the second class of physical changes 
visible upon the moon those due to tne formation and 
disappearance of hoar frost we find numberless ex 
ample* scattered over the surface but in most cases 
favourable atmospher 1 conditions and a large glass 
aie necessary to render them clearly visible Before 
dealing with any specific eases however it may be 
well to endeavour to am»w r some of the objections 
raised on theoretical grounds to the possibility of the 
existence fif water vapour upon the moon 
.. Thr writer believes that he himself was one of the 
first to point out that if water vapour existed upon the 
Ipnai* surface it must sooner or later be dissipated 
intd auter (pace (Astronomy and Astrophysics 1893 
xl p 781) That such a diss pation must have been 
going on in times past seems to be inevitable but 
before reaching a conclusion as to the present existence 
of water vapour upon the moon there are one or two 
important considerations that must be taken into 
lccount 

Vulcanologists are now generally agreed that the 
vast quantity of water amounting to thousands and 
sometimes to millions of tons given off during 
volcanic eruptions is not rain water nor yet water 
that has reached the intenor from the ocean but is 
water that either is being expelled for the first time 
from the earth a interior or is being expelled by 
heat from tht rorky materials of the earth s crust with 
which it was previously united by the forces of crystal¬ 
lisation If the earth is still discharging such large 
quantities of water from its interior there is no reason 
why the moon should not be doing the same thing 
It is true the moon is smaller but then also it began 
life later than the earth Thf reason why the earth 
has oceans is that it is large enough and massive 
enough to retain the expelled water in that form The 
moon on the other hand is too small to do so and 
the water therefore appears scattered widely over its 
surface in the form of hoar frost before being dissi 
pated into outer space 

Another objection to the theory of the existence of 
water vapour that has been raised is the statement 
that there is no evidence of erosion upon the moon 
This statement is clearly a mistake but the eroded 
valleys are small and it requires good atmospheric 
conditions to detect them Fairly conspicuous ex¬ 
amples however exist upon the central peaks of 
Theophilus and Eratosthenes Although the valleys 
are small it is hard to understand how the compare 
tively minute amount 6f hoar frost at present found 
In these regions could have produced so great an 
effect and we must conclude that formerly there must 
have been a great deal more of it The only strong 
evidence that water m the liquid state ever existed upon 
the surface of the moon lies in die dry river beds The 
best example of these lies on the eastern slopes of 
Mt Hadley at the base of die Apennines Another 
riverbed partially fragmentary discovered this past 




bummer lies eixty mile* due south of Conon. 
Although difficult objects, the former has been seen 
m Cambridge, Mass. A sketch of it is given in the 
Harvard Annals, xxxii., plate vii. 

Turning now from theory to fact, one of the clearest 
evidences of hoar frost upon the moon Is found in 
connection with the pair of small craters known as 
Messier and Messier A Sometimes one of these 
craters is the larger and sometimes the other. Some¬ 
times they are triangular and sometimes elliptical in 
shape. When elliptical their major axes arc some¬ 
times parallel and sometimes nearly perpendicular to 
one another. When the aun first rises on them thej 
are of about the same brilliancy as the mate upon 
which they arc situated, but three days later they both 
suddenly turn white, and remain so until the end of 
the lunation. When first seen the white areas are 
comparatively large, especially that surrounding 
Messier itself, but it gradually diminishes in size under 
the sun’s rays By the eighth day little is left outside 
the crater itself, while at the end of the lunation 
only the bottoms and interior western walls remain 


They reach their minimum sice five days after rik 
rise, when the smaller is about half a mile la diameter. 
They then begin to increase, the northern one attain¬ 
ing a length of five miles shortly before sunset. If 
these markings arc due to white quartz, or Some 
similar rock, it is difficult to account for their change 
in size. 

The third class of physical changes with which w» 
shall deal the writer believes to be due to the presence 
of vegetation. Changes of this class are more con¬ 
spicuous than those of either pf the other two, and if 
the explanation of vegetation is admitted, both the 
other explanations almost necessarily follow. It is 
therefore Important to study these changes with file 
greatest care 

Before describing the facts, It may be well first to 
deal with the principal objection that has been made 
to the suggested explanation, namely, the lack of 
water on the moon in the liquid form. The reason 
that we believe liquid water to be lacking is that it 
is known that as we reduce the atmospheric pressure 
the boiling point of water is gradually lowered, until 
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brilhqnt. The general character of these changes can when we rcnch a pressure of 46 millimetres the boil- 
be followed even with a 4-inch telescope working under ing and freezing points coincide Below this pressure 
only moderate atmospheric conditions Photographs ice changes at once into the gaseous form without 
■ ‘hese craters showing their vanning shapes and passing through the liquid state. While, therefore, 
sizes will be found in the Harvard Annals (li., p. 28) there can be no free water upon the surface of file 
Those to whom the Annals are not accessible will find moon, there is yet nothing to prevent it from occurring 
these photographs and most of the other illustrations beneath the surface of the ground, retained by the 
referred to in this article in my book “ The Moon ” cnpillary action of the soil. This action is so strong 
TTie white area surrounding Linnd also shows that, as has recently been shown by Cameron (Scttncs, 
evidence of change in size during the lunation Soon 1903, xvui , p 758), it is capable of extracting water 
after sunrise it measures 4* in diameter, at noon a*, from a membrane against a calculated osmotic pressure 
and at sunset 3 5 The change is evidently analogous of 16 atmospheres 

to that shown bv the polar caps of the earth and Mars, Since on the earth plants can live on moisture which 
lunar noon tn this case corresponding to midsummer they have in turn extracted from such a soil, there 
for the planets, and sunrise and sunset to spring and seems to bo no difficulty in understanding how they# 

autumn . could live on the moon, in a soil which could thus 

In the crater Eratosthenes there it> a brilliant white retain considerable moisture in spite of the low atmo» 
area on the summit of the central mountain range, spheric pressure Although in a state of nature, even 
Whe n th e sun first rises on it it measures five miles In desert regions, all plants are occasionally exposed 
in length by two m breadth It soon, however, begins to water in the form of rain or dew, yet under artificial 
JftA^ndle and two and a half days later all is gone • conditions we know that even such highly organised 
ft two little spots, each about a mile In diameter structures as house plants can flourish on water 
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m the liquid fprm reaches them only by capillary 
from the tod 

”Tvimmg now to our observations as early as 1837 it 
SM pointed out by Madler that there were two small 
spots In the crater Alphonaus which always became 
very dark at about the time of full moon while earlier 
and later they were much lighter A similar observ¬ 
ation had been made by him regarding a region just to 
the south of the Mare Cnsium Little else was known 
regarding the matter until 189a Since that date 

K presenting these characteristics have been found 
mr the moon s surface except in the vicinity of 
the poles The most northern spot known is in lati 
tude +55° the most southern in latitude - 6 o° It is 
possible that some of the maria notably Tranquill 
tabs and part of the borders of Serenitatis and 
Vaporum are covered with these spots but in aiy 
case they do not cover more than 5 per cent of the 
moon a visible surface and possibly it is very much 
less 

It should be mentioned here that the western spot 
shown by Madler in Alphonsus is now comparatively 


maintained by the south western quadrant of the floor 
throughout the lunation About three days after sun¬ 
rise a dark spot appears on the north western slopes 
of the central mountain range The regions at its 
immediate base darken at about the same time and 
an irregularly mottled dark sector appears is the result 
On the fourth day the centre of the sector lightens 
leaving two canal like forms radiating from tht central 
peaks Although in a small telescope these canals 
appear straight yet when well seen with a largt fjass 
they are found to present considerable irregularity of 
structure On th« leventh diy the southern one fidcs 
out ind just before sunset the northern one als > dis 
appears 

A faint X shaped marking distinguishes the north 
eastern ouadrant of the floor at sunnse Hie centre 
npidly darkens as the sun rises upon it ind soon 
becomes intensely black Three branches of the X 
successively fade away leaving only the south eastern 
one which on the seventh day becomes very pro¬ 
nounced A new branch or ranal forms by gradual 
darkening on the east while the canal on the north 
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inconspicuous but that north and south of it lie two 
others which with Madler s eastern spot form a very 
striking isosceles triangle at full moon 
We will now direct our attention to the crater 
Eratosthenes which has been more carefully studied 
than any other region presenting these phenomena 
and which exhibits the ch inges on a sufficiently large 
scale to enable us to make use of photography The 
four photographs here shown were taken in the Island 
of Jamaica in 1901 and *te enl irgements from some 
of the negatives used in printing the Harvard <\t!as 
of the Moon ' Beneath each figure is given the date 
pn which it was taken the number of terrestrial days 
that had elapsed since the sun rose upon it and the 
cokmgitude of the sun taken from Crommelin s 
hemens The photographs are all on the same scale 
1/3 000 000 or about thirty two miles to the inch 
Upon this scale the moon would be 685 inches in 
diameter 

When the sun rises upon this formation the whole 
of the fldor is at first of a light gray tint whatever 
detail there is being but falntlv marked This tint is 
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cast which had d ^appeared forms anew by a pro 
gnssive growth downwards from the crater rim 
This growth progresses for five days at a nearly uni 
form rate of 250 fett \ er hour or about 4 feet a minute 

The south eastern quadrant while very light at 
first soon surpasses all th others in darkness Hie 
dark area on the outer wall which in the first figure 
is undoubtedly >n part due to shadow must very soon 
be partly due also to something else for it still shows 
upon the third figure which was tikm but 08 day 
before full moon when shadow* ire geometrically 
impossible THp last 1 gure was taken 08 day after 
full moon and the dirker portion of the spot is seen 
to have npidly increased in sue and to have grown 
downwards with considerable velocity towards the 
central peaks 

Since this dark Brea cannot be sh idow our only 
alternative seems to b that we have here a real change 
n> the character ind br ghtness of the lunar surface 
Since we do not know of any mineral which gradually 
darkens as the sun shines upon it and later fades out 
again our only alternative seems to be to call in the 
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aid of vegetation At alt events nobody ha* ever cared 
to propose any other explanation of the facts so far 
as the writer is awart 

As the lunation progresses the western portion of 
this dark area slowly Tudes out while the eastern i* 
absorbed in the githenng shadows of the lunar night 

In various parts of the crater but especially in the 
south-eastern and northern portions numerous small 
canal* and likes present themselves These markings 
are practically identical m appearance with those seen 
upon the planet Mars They are too small to be well 
shown in the photographs and seem to be of much 
more ngular structure than the larger markings 
which are here also called canals It is possible that 
this differt nee s due merely to the f ict that the largi r 
markings are better seen A more detailed account of 
the phenotnina here desmbod will be found In the 
Harvard Annals (liu ) 

WII LIAM H PtlKFRINC 


SIR LOWTHIAN BELL BART IRS 

S IR Lowthian Bell whose death at the age of 
eighty Light has already been announced studied 
physical science it the University of Edinburgh and 
the Sorbonne at Paris and at the age of twenty four 
entered the Walker ironworks near Newcastle 
There we learn from the obituary notice in the Timet 
he remained until 1850 when he became connected 
with the chemical works at Washington in North 
Durham He greatly enlarged the works and laid 
down extensive plant for the manufacture of an oxy 
chloride of lead introduced as a substitute for while 
lead by his father in-law Mr H L Pattinson F R S 
with whom he was associated In the business at 
Washington There too was introduced in i860 
almost the first plant in England for the manufacture 
of aluminium by the Dcville sodium process 

Soon after the disi overy of the main bed of Cleveland 
ironstone near Middlesbrough Sir Lowthian Bell in 
conjunction with his brothers Thomas and John 
started Ironworks in 185a at Port Clarence on the north 
bank of the Tees The Clarence works was one of the 
earl cst and is now one of the largest iron smelting 
works on the Tees About half a century ago the Tees 
then flooded ground where iron furnaces now stand 
Sir I owthian Bell and his brothers acquired their own 
ironstone mines collieries and limestone quarries 
while they were alwivs prompt to adopt any improve 
mint in process or apparatus that seemed likelj to be 
advantageous 

l” the di'ilopimnt of the Cleveland iron industry 
the Bell firm played a very important part and what 
his b en the extent of that development may be judged 
fro n the fact th it where is the district in 1850 produced 
less than 000 tons of pig iron at the present time 
Middl sbrough produces about < ne quarter of the total 
rutput if this country The firm was nctive in pro¬ 
secuting those technical studies by which processes 
have been devised enabling Cleveland ores to compete 
is raw material for the production of iron and steel 
with others possessing greater natural advantages 
In regard to steel the great trouble with those ores is 
the high percentage of phosphorus (1 8 to a o per cent) 
contained in the cast iron which they \ icld yet Middles 
brough largely as a result of experiments earned on 
under Sir I owthmn Bell s direction at a cost it is 
said of bet seen 4000oJ and 50 cool produces steel 
rails in which this percentage is reduced to 007 or 


\\hen the British Association met at Newcastle u 
1863 Sir Lowthian Bell contributed a paper on thi 
minufacture of iron in connection with thi 
Northumberland and Durham coalfields In 1870 hi 
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wrote ft paper on the sanitary condition of N«wclMf4f 
and more recently he compiled an elaborate ftdtWW* 
of the iron trade of the United Kingdom, compared 
with that of the other chief iron making co un tries 
On the chemistry of iron he was a high authority 
The establishment of a chemical laboratory m connect 
tion with the Clarence works shows how fully he 
rtahsed the importance of the scientific study Of in- 
dustrial processes and his own researches on the 
1 hemistry of iron and steel have become classic Many 
of these appeared first in the form of papers read before 
the Iron and Steel Institute and a number of them 
w ere subsequently collected ind published m a volume 
entitled The Chemical Phenomena of Iron Smelt 
ing Sir Lowthi in was also the author of a book on 
the Principles i f the Manufacture of Iron and 
Steel as well as of many papers contributed to other 
scientific societies 

He w is one of the origin tl founders in 1869 of the 
Iron and Steel Institute and filled the office of president 
from 1873 to 1871; ind in 1874 became the first recipient 
of the g Id medal instituted bv Sir Henry Btssemer the 
year before He \ s 1 member of the Institution of 
Civil Fngtnpers id of the Chemical Society and a 
past president of the Institution pf Mechanical 
Engineers In 1874 he was elected ft fetttjfr hfjrib 
Royal Society In recognition of his servt^wksyHM# 
of the international exhibitions at HuhddplffiP||l 
and at Pans in 1878 he was elected a *jifcfrtfcigy 
member of the American Philosophical liutltftt$&{L Add 
an Officer of the Legion of Honour wet eJtctep 
on the council of the Society of Art* In <876 mid in 
1895 was awarded the Albert medal of the society 

in recognition of the aorvlce# he has rendered to art* 
manufactures and cfttmrrtrce by his metallurgical t* 
searches and the resulting development of the won and 
steel industries ’ The honour of a baronetcy WOa con¬ 
ferred on him in 1885 and in 1801 he aertjvod the 
degree of LL D from Edinburgh "University 


NOTES 

A saixcaiON from the specimen* recently presented tb th* 
British (Natural History) Museum by His Majesty the King 
of Portugal has recently been placed on puMic exhibition 
n th* north hall 

Tin annual meet ngs of the American Association for 
tha Advancement of Science and of the Amer can Phyucal 
Society were held n Ph ladelph a Pa in Convocation 
Week from Decenber z( 1904 to January 2 

The Intemat onal Botanical Congress will meet at 
Vienna in Ji ne next when a d scussion will take place on 
the important quest on of un form ty of nomenclature re¬ 
garded both from a scientific po nt of view and in connection 
w th international reports 

Undc* the title Lichtenstein Prse the Montpellier 
Academy of Sc ernes offers a prize for the best essay dealing 
with any question of zoology not referring to man The 
last day is Nove nber 1 1905 Printed memoirs more than 
three yean old or papers which have gained previous prizes, 
are excluded 

Ths third International Congress of Philosophy wiU be 
held at Heidelberg m 1908 Among the English speaking 
members of the organising commission the name has beep 
added of Prof Strong of Columbia University A detailed 
account of the congress held thie year at Geneva is given 
m a special number of the Btvue it Miluphytupt* tt 4s 
Moral* for November 1904, 
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Tif» Postmaster-General has made provisional arrange- 
rtfenta with the Marconi International Marine Communica¬ 
tion Company for the acceptance and prepayment at tele¬ 
graph ofllcee In the United Kingdom of telegrams for trans¬ 
mission from wireless stations on the coast to ships at sea 
The arrangement came into operation on January 1. 

Prof. R. S Woodward, dean ol the faculty of pure 
science, Columbia University, has been elected president 
of the Carnegie Institution. Prof C. A. Young, who has 
held the chair of astronomy at Princeton University since 
1877, win retire at the close of the present academic year 

Captain R. F. Scott, leader of the National Antarctic 
Expedition, hae been awarded a gold medal by the Royal 
Danish Geographical Society. 

Wb learn through Science that Mr. Andrew Carnegie has 
given io8,oooi. for the establishment in Boston of an Insti¬ 
tute similar to Cooper Institute, which is to be added to a 
fund of 54,000 1 , which has grown from 1000J. left one 
hundred years ago by Benjamin Franklin 

Tub twenty-second annual dinner of the old students of 
the Royal School of Mines will be held on Thursday 
February 9. '1 he chair will be taken by Mr. T. A. Rickard 
Applications for tickets should be made to Mr D. A. Louis, 
77 Shirland Gardens, London, W 

A coRsracoNDL’ST of the Times states thnt TrddGic 
Mistral, the Provencal poet recently awarded 2000/ as half 
share of the Nobel prize for literature, intends to decote 
this sum to the development and adequnte instaiiation of 
the ethnographical museum—Le Musde Arletan—founded by 
him some year* ago at Arles. For this purpose the 
municipal authorities agree to make over an old palace, 
now used as a college, the restoration and adaptation of 
which will cost io,oo ol. An American resident at Avignon, 
Mr. Edward Leon, has offered aoool as a subscription, and 
will arrange for five lecture* in the United States to help on 
the fund thus Inaugurated. 

Tub prizes for tho year 1904 have been awarded, we 
learn from La Nature, by the Paris Society for the 
Encouragement of National Industry. The grand prix of 
the Marquis d’Argenteuil has been awarded to MM. Auguste 
and Louis I.umiAre for their discoveries In photography 
The “ chemical arts’’ gold medal has born awarded to 
M. Hdroult for his works on electrometallurgy, and the 
44 constructions and fine arts ” medal to M. Arnodin. Gold 
medals have also been awarded to M Boulanger for his 
tnlcrographlc work, to M. Grey lor a rolling-mill, to 
M. Guiilet for his work in metallurgy, and to M. Schwcerer 
for his system of superheated steam. 

An optical convention will be held, under the presidency 
of Dr. R. T. Glazebrook, F.R.S , at a date toward the 
end of May next, at the Northampton Institute, Clerken- 
weil, London, E.C. Ihe object of the convention is to 
bring into cooperation men interested in optical matters 
A subcommittee ha* been appointed to consider the subjects 
of papers on optical questions which should be brought 
before the convention, and suggestions a* to subjects for 
discussion will be welcomed. It has been decided to 
organise an exhibition, of a scientific character, of instru¬ 
ments manufactured in this country, with a view to show 
the progress recently made and to stimulate further efforts. 
In order that interest in the convention may be not con¬ 
fined to London workers in optics, a subcommittee Is being 
formed to secure the assistance of local repre se ntative*. 
The honorary secretary of the convention It ifr. F. J. Selby, 1 
Elm Lodge, Teddlngton. J 

NO. I836, VOI. 71] ' 


Writino on the subject of “ Greek nt Oxford,” a corre¬ 
spondent of the Times again expressed the common belief 
that 14 Darwin regretted not having learnt Greek.” A 
letter from Mr. Francis Darwin in the Times of December 
29, 1904, shows that the statement is altogether opposed 
to Darwin’s views Darwin 9ays of his education at 
Shrewsbury School —“ Nothing could have been worse for 
the development of my mind than Dr. Butler’s school, as 
it was strictly classical, nothing else being taught, except 
a little ancient geoc’rnphy and history ’’ (“ Life and 
Letters,” l., 31). He was, in fact, a victim of that “ pre¬ 
mature specialisation ” which is generally referred to in a 
somewhat one-sided spirit, and from which the public school¬ 
boy is not yet freed. Mr. Darwin adds — ** If the name of 
Charles Darwin is to be brought into this controversy it 
must not be used for compulsory Greek, but against it 
In 1867 he wrote to Farrar, 4 I nm one of the root and 
branch men, and would leave classics to be learnt by those 
■lone who have suiliuent zeal and the high taste requisite 
for their appreciation ’ (‘ More Letters of Charles Dai win,' 
.1 . *4*1 ” 

Tim Aero Club of Paris has asked permission from the 
municipal authorities to make experiments in aviation in 
the Gaterie des Machines next February Under the head 
of aviation, among other experiments will be some in 
met hanical aerial direction The building is so large that 
the results will be almost the same as would be obtained in 
the open uir, with the difference that the dlstuibing effect 
I of wind need not be feared 

St. Catherine’s Lighthouse, situated on the south coast 
of the Isle of Wight, has just been provided with a new 
light of 15,000,000 i andle-power, as against 3,000,000 
obtained with the old apparatus Seen from the land there 
are three distinct beams of light revolving in view, one 
just on the point of disappearing behind the “ blank ” or 
shield, while the others pas* rapidly over the waters of the 
English Channel The new lens is by Messrs Chance 
Brothers, Birmingham; and the whole of the revolving part 
floats in a trough of mercury, instead of being on rollers, 
which has hitherto been usual, about 816 lb. of mercury 
being required to float it Hitherto chain has been used 
in lighthouses for suspending the weights, but in this case 
a fine steel cable, about I inch in diameter, has been adopted 

Tub annual report of the Russian Geographical Society 
gives the full list of medals awarded by the society at its 
annual sitting. The following medals were awarded:— 
the Constantine medal to the veteran geologist Friedrich 
Schmidt, the Count Luthe medal to Sir John Murray, and 
the Semenoff gold medal to Prof. N. I. Kuznetsoff. Five 
small silver medals were awarded, to V. A. Vlusoff, Th N. 
Panaeff, and W. M Nedzwledskl for meteorological work, 
to M M. Slazoff for the port he took In the expedition of 
6rum-Grz!malio, and to B L. Byakoff for the support he 
gave to the sam? expedition. 

According to information communicated by the Meteor¬ 
ological Observatory of Irkutsk, the earthquake which took 
place in Transbaikalia on September 28 last covered an area 
of about 4500 square miles, representing an imperfect oval 
elongated from N.W. to S.E., its furthest points being 
Troltzkosavsk in the south-east and Balagansk in the north¬ 
west. The centre of this earthquake, which was un¬ 
doubtedly of tectonic origin, was located in the neighbour¬ 
hood pi the station Pereyemnaya, rn the south-east shore 
of Lake Baikal. No less than three earthquakes have had 
their origin at this centre duilng the past three yean. 
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In the Zoologist for December llr. A. H. Fatteraon 
record* a number of more or fees remarkable • peel men* of 
fishes captured off Great Yarmouth during the year. 
Several examples of flat-fish with the two sides of the 
same colour are recorded, a plaice of this type being further 
remarkable from the fart that the dorsal and anal fins 
united beneath the tail. In a second article Mr. G. 
Dalglelsh direct* attention to the recent migration into 
India of binds native of eastern Central Asia—notably the 
mandarin-duck. 

Thx October issue of the Proceedings of the Philadelphia 
Academy contains two paper* devoted to die histology and 
early development of Invertebrate*. In the first Dr. J. A. 
Nelson discusses that putzling creature Dlnophilus, referred 
by eome authorities to the turbellarians, and by other* to the 
annelid*. If the “ trochophore ” be regarded as a larval 
form common at least to all annelids, the development of 
Dlnophilue cannot be considered a* primitive. Rather it 
may be looked upon as an annelid the larval etage of which 
ha* become one towards which development tends, and 
which ha* consequently become specially modified. In the 
second of the two papers Mr. T. H. Montgomery give* the 
results of his investigations into the development and 
structure of the larva of the parasltlr thread-worm 
Paragordiue. 

Th* December Issue (vol. vil., No. a) of the Journal of 
the Marine Biological Association of the United Kingdom 
contains a full lift of the marine invertebrate fauna of 
Plymouth, compiled from the records of the association. 
An excellent map of the Plymouth district accompanies the 
llet, together with note* on the various dredging-grounds 
and their characteristic zoological products. Some of these 
grounds, which formerly yielded rich harvests, have been 
more or less completely spoiled by being made the receptacle 
for rubbish and refuse from the neighbouring towns. 
Attention is directed to the large number of species of 
marine organisms attacking the limestone of which the 
Plymouth breakwater is constructed. To such an extent, 
Indeed, is the etone eaten Into by these creatures that con¬ 
siderable damage is done to the structure, and constant 
repairs are rendered necessary. 

Wx have received copies of three papers by Dr. J. E. 
Duerden dealing with the morphology, development, and 
relations of corals and sea-anemones. Their title* are 
respectively “The Antiquity of the Zoanthid Ai tlnlans " 
Michigan Acc., No. 6, pp. 195-6), 11 Recent Results 
on the Morphology and Development of Coral-Polype” 
(Smithson. Misetll. Contnb., vol. xlvil. pp 93-101), and 
"The Morphology of the Madreporeria,” No. 5 {Biol. 
Bull., vol. vii,, No. s). The main theei* of the firet two 
papers is that, since ordinary hexamerous coral-polyps differ 
from era-anemones to a great extent only by the absence 
of a skeleton, and the presence of such skeleton is a 
secondary development, the second group must be older* 
than the firet. Prom this basis it is argued that the 
tropical polype known as soanthids, which differ in regard 
to the number of their sept* from the hexamerous group, 
bear a similar relationship to th* Palaocoic tetriunerous 
“ rugose " corals, and are consequently of still more ancient 
origin. In the author's own words, ” The Rugosa and 
Zoantheae undoubtedly constitute a common group of 
skeleton-lfc-ming and skeletonises polyps, just as do the 
modern Madreporarla and ordinary hexamerous Actlnlnrie," 

Titus papers by Dr R. Broom on the fossil reptiles of 
South Africa and their relationship to mammals appear in 
vol. xxv„ part Hi., of the Transactions of the South African | 
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Philosophical Society. In the most important of that ‘ 
anther ditefiatet the origin of the ma mm al i a* carpus a*4 
tarsus. After a brief review of the nature of thee* tw 4 
portions of the skeleton in other groups, Dr. Broom .potato 
out that in dicynodonts and theriodont* the mammaiian 
approximation it most marked. To quote his awn words* 
“ In these latter we find more or less approximation to the 
mammalian type, but if we take into consideration the 
extreme mammalian specialisation—th* presence of a large 
tibiale and fibulare, with a central* which Is not in th* 
centre but comet between the tibiale and the first tarsal*, 
then we are driven to the conclusion that the mammalian 
ancestor must have been a dicynodont, a theriodont, or a 
form belonging to a closely allied order. From the an* 
amlnatlon of the skull we have good reason to believe that 
the ancestor was a theriodont, and the evidence of tht 
tarsus fully confirms that drawn from the skull and other 
parte 0/ the skeleton j and the carpus, white It doe* not add 
any very strong evidence, certainly does not afford any 
evldenc* that Is not In harmony with this conclusion.” 

A rkmarkabcx instance of what the author thinks may be 
true mimicry among plants is described by Dr. R. Marlotb 
in the Transactions of the South African Philosophical 
Society, vol. xv p. 97. Year* ago, It appear* that th* 
traveller Burchell picked up on stony ground an object he 
mistook for a pebble, but which on exatmnatlon proved to be 
a plant of the genu* Mesembrianthrmum. Both in colour 
and in form this plant, previously named M. truncatum, 
presented a remarkable resemblance to the stones among 
which It grew. A second species, M. bolusi, growing on 
the hill* around the Karru, generally produces two leaves 
about the size of a duck’s egg, which have a surface like 
weathered stone, and a brownish.grey colour tinged with 
green. In this state It closely resembles the surrounding 
stone, although for a short time its bright yellow flower* 
render it conspicuous enough. M. no bile is very similar. 
A fourth specie* of the same genus, together with 
Anacampseros papyracea (in which the leaves are covered 
with white papery stipules), resemble* the quartz pebbles 
among which it grows. In the author’s opinion, M. bolusi, 
U. subtle, and perhaps Af. truncatum (which, unlike some 
of the other plants mentioned, do not change their 
characters under cultivation), may afford instances of true 
mimicry, or “homoplasy.” 

Ws have received a report on forestry in the Transvaal 
by Mr. D. E. Hutchins, conservator of foreets, Cape Town. 
The report deals with the Immediate necessity for th* 
afforestation of those large tracts of land In the colony which 
are unsuitable (or agriculture. The Importance of forestry 
in the Transvaal cannot be over-estimated, as a perusal of 
this report will show. After a tour of Inspection, Mr. 
Hutchins has been able to Indicate In his report the organ¬ 
isation and equipment necessary for the scheme. A Hit of 
trees suitable for cultivation in the Tranivaal la given, 
together with short notes on their sylvicultural character¬ 
istics and uses It may be Interesting to mention that the 
common ash, Fraxtnsu excelsior, does not thrive in th* 
Tranivaal. 

Mbsms. F. Darton and Co., St. John Street, E.C., have 
submitted to us a very bandy and portable little Instrument, 
the ” Pieemic” barometer, Invented by Mr. A. S. Davis. 

. It consists of a glass tube about seven Inches long, beat 
in the form of a syphon, the longer arm being of strong 
j capillary tubing of one-tenth inch bore, the shorter am 
being of thin quill tubing. The end of the longer tub* 
open* into a small cast Iron cistern, containing mercury* 
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«Mi the Instrument It out of action the tube Ue» horl- 
BSUtally, and the mercury lie* on one aide of the cittern, 
leaving the open end of the tube expoeed to the air. When 
the tube ie brought into a vertical position the mercury 
flow* over and closet the mouth of the tube, and then 
flows down the tube to a greater or let* depth, dependent 
upon the atmospheric pressure at the time. We have made 
a number of comparisons with a mercurial standard baro¬ 
meter, and find that Ita Indications are correct to within 
about o is Inch. The readings, to the nearest tenth of an 
Inch, or, by Interpolation, to the hundredth of an inch, 
oan be rapidly obtained. As a weather-glass It appears to 
be very useful, and even less likely to get out of order 
than an aneroid, but it would not be suitable for accurate 
scientific observation* like. *n ordinary mercurial barometer. 
It has the advantage of being less costly, small In size, and 
easier of transport than an ordinary barometer. 

W« have received from Messrs. C. F. Adolph and Co, 
of 14 Farrlngdon Road, E.C., their new price list of 
selenium cells and apparatus. This firm has introduced a 
new type of selenium cell which possesses the advantage 
over the old form of cell that it la exposed to the light on 
two surfaces with a consequent increase in the sensibility 
of fully 75 per cent. Complete sets of apparatus for 
demonstrating the sensitiveness of selenium to light and 
the transmission of sound by means of light are also 
described and illustrated In the list. 

In No. at of the PkytikalUck * Ztittchrift Mr. Josef 
Rosenthal describes a number of Improvements which he 
has Introduced In the construction of mercury air-pumps of 
the Spreugel type. These pumps usually suffer from the 
disadvantage that the glass tube In which the mercury falls 
Is liable to sudden fracture after the pump haa been in action 
during a few week*. The fracture appears to be due to the 
friction of the mercury on the glass producing an electrical 
charge which, by Influencing the molet air without, con¬ 
verts the glass wall of the tube into the Insulator of a 
condenser. The possibility of a discharge through the glass 
Is eliminated by surrounding the dropping tube with a larger 
glass tube filled with oil, which acta as pn efficient In¬ 
sulator. It is stated that a tube protected in this way lasted 
live months, although In dally use. 

The American Journal of Science for November, 1904, 
contains an Investigation by Mr. Bertram B. Boltwood of 
the radio-activity of natural waters which is of particular 
intereat because of an attempt that Is made to explain its 
origin. It Is shown that neither hot nor cold water dis¬ 
solves any appreciable quantity of radium, as such, from a 
mass of Andy powdered uranium minerals consisting 
principally of uranophane, although a brief contact with 
these mineral! Is sufficient to Impart to water enough of 
the radium emanation to produce a very marked radio¬ 
activity. Water can also acquire a measurable quantity of 
the radium emanation by simple contact with gaseous 
mixtures which contain it. It Is considered that an 
extremely minute trace of uranium minerals In the rocks 
and soils through which a water percolates would be 
sufficient to Impart to It a measurable radio-activity. But 
waters such as those of Bath and Baden Baden, which con¬ 
tain true dissolved radium, must owe the presence of the 
latter to a special decomposition taking place under the 
influence of high temperature and great pressure. 

Msssrs. Longmans and Co. have in the press a trans¬ 
lation! by Mr. J. Gardn, of M. Blondlot’s papers on n-rsys 
communicated to the Paris Academy of Sciences. The 
volume will contain additional notes and instructions for 
tbs construction of phosphorescent screen 
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Msssrs. Macmillan and Co., Lid., have published an 
edition of “ An Elementary Course of Mathematics," by 
Messrs. H. S. Hall and F. H. Stevens, In which parts 1. 
and il. of the authors’ “ School Geometry " have bean 
substituted for the parts of Euclid’s elements contained in 
previous editions. 

Messrs. F. Vibwbo and Son, Brunswick, have issued 
the fifth edition of Wiedemann and Ebert’s comprehensive 
work on practical physics—” Pbyslkallsches Praktlkum.” 
The book contains a good systematic course of practical 
work in physic*, the experiments being well arranged and 
clearly illustrated. 

Thi Issue of ths Antiquary for January commences the 
first volume of a new and enlarged series. The magazine, 
which Is devoted to the study of the past, has been enlarged 
by the addition of eight pages. A new section, called ” At 
the Sign of the Owl,” has been Introduced, and consists of 
about two pages of notes concerning books of archaeological 
interest. A good selection of articles is promised for the 
present year. 

There has now been published at the Patent Office s 
subject list of works on the fine and graphic arts (including 
photography), and art industries. In the library of the 
Patent Office. The list consists of two parts—a general 
alphabet of eubject headings, with entries In chronological 
order of the works arranged under these headings, and a 
key, or luminary, to these headings shown In class order. 
The catalogue Includes some *916 works, representing 5373 
volumes. 


OUR ASTRONOMICAL COLUMN. 

Another New Comet (1904 a).—A telegram from the 
Kiel Centralstelle announce* the diecovery of a new comet 
by M. Borreily at Marseille* on December 39, 1004. The 
position of the object at 9I1. 7m. (Marseilles M.T.) was 
R.A.msh. 13m. 40s., dec.»-io # o', 
and Its apparent daily movement eras found to be 
in R.A. and -54' in declination. A nucleus was seen. 

A further telegram states that the comet was observed 
by Dr. Cohn at Kbnigsberg on December 31 at 6h. J3-am. 
(Kfinlgsberg M.T.), when its position was as follow* 

R.A.»ih. 15m. 56-53*-, dec.»-8® 39' 59*. 

The position of the comet is near to that of 9 Cetl. 

Comet 1904 d (Giacobini). —Further observations of 
comet 1904 d are published in No. 3986 of the Aetronomitckt 
Nachrichten, together with Herr EbeU’s elements and 
ephemerls. A photograph taken at the Konigstuhl Observ¬ 
atory, Heidelberg, on December I9d. 17b. 373m. (Konigs¬ 
tuhl M.T.) showed s short tall and a complex nucleus, 
whilst the position of the object for 1904 o was 
R.A. (app.)»i6h. 19m. 388#., dec. (app.) - + j8° * 3' 9*- 

Observations of Lconids at Harvard, 1904.—Several 
observers at Harvard kept the eastern part of the sky under 
observation for meteors from 13b. to 17b. on the night of 
November 14-15. A* a rule, four observers kept watch, 
whilst a fifth wrote down their results, and between them 
they saw *75 meteors, of which 183 were Leonids. 

The following table shows the horary rate, for a single 
observer, at intervals of twenty minutes:— 

Ner. 14-15 Rate Nor. 14-ij Bsts N«v. 14-u Rat* 

h. a h m. h. at 

14 40 . . 40 ■ IS 4° - - .... »6 40 ... 34 

15 o .. 36 . . . 16 o .. »6 ... 17 o ... 38 

IJ 30 .. 39 .... 16 30 35 

Of the total number 35 were of the first magnitude or 
brighter, but none exceeded magnitude -ao. At the 
moment of explosion the heads were generally blue or white, 
but In two cases, at least, the colour was clearly rad or 
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orange probably indicating according to Prof W H 
Pickering « different chemical constitution 
The radiant appeared to cover a considerable area about 
8° in diameter and teemed to be dpuble the two principal 
centre* being situated at R A *=gh j6 m dec =>+24° and 
at R A *»9h 40m dec w+a6 # 

Although elaborate preparation* were made 'or securing 
photogripht only two trail* appeared on the resulting 
negative* One due to a Leonid commenced at R A - 
<lb 17 am dec «»+38® 47 and ended at R A *«9h 8 8m 
dec — + 39® 53 a more careful measure showing that 
the meteor passed through a point having the post 
tion RA »oh 470m dec --M4 fc 14 (1855) ihe other 
trail extended from R A -4b 4a 5m de »+o° 5a to 
RA -4I1 107m dec *-4“ in (1854) and was there 
fore not due tc a Leonid (Harvard College Observatory 
Circular No 89) 


I ioht CUR\ B op 8 Cft III I —Fmpieylng the method used 
In Dr IV J S Lorkyer in hi* di*cu**ion of the observ 
ationt of * Aquil-u (Gottingen 1897) Dr B Meyerman 
has reduced the observation* of A^rphei 

A* a result he obtained the following as the formula for 
determining the epoch* of makirfie — 


1840 Septerr ber af 3588+3366404 I (Bonn) 


A comparison of the phases determined from this formula 
with observed values g ve* small d (Terences which romp*re 
favourably with those prev ously obtained by other observers 
Phe new observation* are consistent with an invariable 
period (Attronatn ichr Nachnchten No 3985) 


Stricture 01 ill* 1 hird Cyaboorn Band —Some 
interesting results concerning the structure of the third 
cyanogen band have been obtained by Herr Franz Jung 
btuth at Bonn By employing the third order of a Rowland 
grating having tyo line* to the millimetre (» e about 16 000 
to the inch) md a focal length of 6 6 metres (about 
31 6 feet) he obt lined a greater dispersion than has hitherto 
been used for this purpose 

Hit results stated briefly are as follow —(t) the third 
evanogen band consists of double lines (a) the maximum 
intervals between successive lines in the four strongest series 
form an arithmetical progression (3) the view of Ring that 
the inverted heads are to be regarded a* tails of the 
bands connected with the known heads possesses a high 
degree of probability (4) the connection of groups of 
heads and ta is is such that the first head ' and 
the last tail belong to the same series the second 
head to the penultimate tail and so on (5) the 
hypothesis of Jhiele that the intervals between suuessive 
lines in a band increase only to a certain point and then 
d create until the senes ends in a toil appeari to be correct 
(b) the lengths of the successive sene* form an arithmetical 
progression (Attrophyucal Journal vol xx No 4) 


\kw Rurauion l able* A set of new refraction tsblrs 
whereb) one may find the refraction correction to 001 of a 
second of art are gven in No 3083 of the Astronormsche 
SachnchtiH by Dr L Ue Ball of Vienna The tables are 
adaptable to a range of atmospheric temperatures and 
pressures and < f sen th distances Knowing the temperature 
and pressuri it the place of observation one finds the 
Itganthm of the actual density of the atmosphere from 
table 1 and with this and the known reruth distance finds 
the refraction correction to the second decimal of 1 second 
of m. from tible 1 


1 its Anmiairl du Bureau diu> 1 oncitui n —Con 
tinulng the scheme inaugurated In last year s Annu nre 
for the alternation of various subject* in the successive 
issues the volume for this year ronta ns in addition to the 
obtronom il data table* regarding statistics ge graph) 
Ac to the exclusion of dm for chemistry and phymi 
Die astronomical section contain* omeng many other 
things! the following useful inform ition A table for 
c ul ulating the alt tude from readings of the barometer a 
conplete table of the elements of variable stars of known 
leriods tables of stellar parallaxes double star* and proper 
n tions and an xrticle of stellar spectre scop) by M 
•ramont whilst the sun dial solar physics the table of 
mnor planets A are reserved for the issue of 1006 
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Eclipse Results aid Problems —In the December {*904) 
number of the Bulletin do la SesUti astronomigus da Front* 
U le Comte de la Baum* Pluvmel review* die reauftb 
obtained during the total aolar eclipse* of the last thirty 
years and in connection with the study of each eclipse 
phenomenon he outlines the problem* which yet require 
further elucidation Jo those interested in eclipse work 
the article will be found to be a useful ritumi 
BiMJOORAPHr or Contemporary Astronomical Worms 
—W e have received from Prof Erneat Lebon of the Lycde 
Charlemagne Par * an extract from a plan of an analytical 
bibliography of contemporaneous writings on historical 
work In astronomy as submitted by him to the International 
Congress of Historical Science held at Rome in April 1903 
Judging from the list of author* named m the plan and 
the specimen extract* given therein the bibliography will 
be found extrenelv useful by those worker* in astronomy 
who have occasion to refer to previous results obtained since 
1846 


PRIZES PROPOSFD BY THE PARIS ACADEMY 
Ot SCIENCES tOR 1905 

S-'EOMBTRi —Ihe 1 ram ecu r pnro (1000 francs) for 
Lf discoveries or work useful for the progress of pure or 
applied mathematics the Poncelet pnze (aooo franca) for 
work in applied mathematics 

Mechanics —A Montyon prize (700 francs) for the in 
vention or improvement of instruments useful in the progress 
of agriculture the mechanical art* or science* the 
Poncelet prize (aooo francs) for a work on applied mathe 
matin the Fourneyron prize (loot francs) for a memoir 
on the theoretical or experimental study of steam turbines 
Navigation—Hie extraordinary prize of 6000 francs a* 
a recompense for any work tending to increase the efficiency 
of the French naval forces the PTumey prize (*500 francs) 
for an unproven ent in steam engines or any other invention 
contributing to the progress of steam navigation 
Astronomy —The Pierre Guzman prize (100 000 francs) 
for the discovery of a means of communicating with anv 
celestial body other than the plinet Mars failing the award 
of the capital sun the interest will be awarded every five 
years for a work important to the progress of astronorm 
The Lalande prize (340 francs) for the observation memoir 
or work most useful to the progress of astronomy the 
Vatx prize (460 francs) and the G de Pontdcoulant prize 
(700 francs) under similar conditions The Damoi*eau 
prize (1000 francs) the question proposed for this prize is 
as follow* —there ire a dozen comet* the orbit of which 
during the period of visibility is shown to be of a hyper 
bohe nature Ihe problem set is to find out whether this 
was the case before the arrival of the comet in the solar 
system gi ing back to the past history of the comet and 
allowing for the perturbations of the planets 
Geography —The Gay prize (1500 francs) for an explorer 
in Africa who ha* determined with great precision the 
geographical coordinates of the principal points on his 
journey the Tchihatchef prize (3000 francs) a* a recoin 
pense or encouragement for naturalist* of any nationality 
who have most distinguished themselves in the exploration 
of the Asiatic continent more especially in the lesser known 
regions the Binoux prife (aooo francs) 

Phjncs —The Hdbert prize (1000 francs) for a discovery 
or treatise on the popular applications of electricity the 
Hughe* prize (3300 francs) for a work contributing to the 
progress of physics the Gaston Plantd prize (3000 francs) 
for a discovery invention or important work in th* field 
of electricity the L la Case prize (to 000 francs) awarded 
in one sum for works important in physics 
Chemntry —The Jecker prize (10 000 franis) for work 
in organic chemistry the Labours prise (3000 francs) for 
the encouragement of young chemists the Montyon prize 
unhealthy trades (3500 francs and a mention of 1500 francs) 
for a means of rendering a trade less unhealthy or 
dangerous the L la Case prize (10000 francs) for the 
best work on chemistry during the last two yeses the 
Bordia pnze (3000 francs) for a memoir on the niiclde* 
and the part played by them in metallic alloys 
Mineralogy and Geology —Hie Delesse prize (1400 
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mineralogy the I ontannes prize (2000 franc*) for tl- 

publication on paleontology, the Alhumbert prize (too 
trance), for a memoir on the period of the laet volcanic 
eruption! in trance 

Botany —The grand prize of the physical eciencez (3000 
francs), the question proposed is the demonstration of the 
various modes of formation and development of the egg in 
the Ascomycetes and the Basidiomycetes I he Desmaziiies 
prize (iboo francs) for the best work published during the 
preceding year on Cryptogams the Montagne prize (15 o 
francs) for work having for its object the anatomy 
physiology development or the description of the lower 
Cryptogams the lhore nfize (200 francs) for work on the 
cellular Cryptogams of Europe 

Anatomy and Zoology —The Savigny prize (1300 francs) 
for the assistance of young travelling zoologists not re 
cemng Government assistance who have especially occupied 
themselves with the invertebrates of Lgypt and Svna 

Mtdtctnt and Surgery —A Montyon prize (zjoo francs and 
a mention of 1400 francs) for works and discoveries useful 
in the art of healing the Barbier prize (zooo francs) fer 1 
valuable discover) in surgical medical or pharmaceutic il 
science or in botany having relation with medicine the 
Br£ant prize (100 000 francs) for the discovery of an absolute 
specific against Asiatic cholera or to point out in an 
irrefutable manner the causes rf Asiatic cholera so that the 
auppressirn of the disease will follow hailing the aw trl if 
the capital sum the annual interest will be given for a 
rigorous demonstration of the existence in the itmosphere 
of matter capable of playing a part in the producticn or 
propagation of epidemic diseases The Godard prize (100 
francs) for the best memoir on the anatomy physiol gy 
and pathology of the gemto urinary organs the Baron 
I arrey prize (750 francs), for the best work dealing with 
the subject of milit-uy medicine suigerv or hygiene the 
Beltion prize (1400 francs) the Mige prize (10 000 francs) 
the Serres prize (7500 fnnes) for 1 memoir cn genera! 
embryology applied as far as possible to physiology and 
medicine the Dusgate prize (2500 francs) for the best 
work on the diagnosis of death and the prevention of 
premature burial 

Physiology —A Montyon prize (750 francs) and the 
Philipeaux prize (900 francs) for work in experimental 
physiology the Lallemand prize (1R00 francs) for wcik cn 
the neivous system the Pourat prize (1000 francs) f>r in 
essvv on the origin of muscular glvcogen 

statistics A Montyon prize (400 francs) for a inunir 
on frrenih statistics 

Among the general prizes ofTtred n 1903 are the follcw 
mg —the Binoux prize (zooo francs) fir a work on the 
history of science ths 1 r*mont prize (1100 frcncs) the 
Gegner prize (3800 francs) the Lannelongue prize (120c 
frams) the Wilde prize (4000 francs) the Suntour pnz 
(jooo francs) the Petit d Ormoy prize* (two cf ic roo 
frams) all for work useful in the promotion of surnt li 
knowledge Of these prizes those bearing the names of 
Pierre Guzman I alande Tchihatchef La C aze Delesse 
and Dewnazifrres are especially mentioned as being awarded 
without distinction of nationality 


GFOIOGICAL NOTES 

"\7t RV little geological information appears to hive been 
v published on the State of Durango in western Mesne 
I he observations therefore Recorded during a brief journev 
by Dr O C Farrington are of considerable inti rest (fru Id 
Columbian Museum No 89 geological series vol 11 
No s) His route extended from the city of Durango 
which ic situated upon an alluvial plain hemmed in bv low 
and nigged hills to the silver mining town of Villa C oron 1 
or Ventanas distant about seventy miles In a direct line 
The ground which forms part of the intenor plateau of 
Mexico rues from about 6000 feet at Durango to 9000 feet 
While lam tracts of the area are semi and and spirselv 
covered with soil and vegetation in same places com is 
successfully grown and elsewhere there occur extensive 
trine forests with oaks Views of the scenery are given 
Eruptive rock* prevail and near the Ciudad ranch on one 
of the highest parts of the plateau, there is a tract of 
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weathered masses known as La Ciudad de Rocas (‘ The 
City of Rocks ') Ihe outlines of the rocks are domed and 
rounded and they appeir to be due lo the weathering of 
fairly homogeneous rhvclitic materials 
Particular attention iv directed by the author to the 
famous Cerro Mercado <r iron Mountain a hill largely 
made up of solid irt n on and vituatod less than a mile 
north east of Durango City It rises abruptly from the 
alluvial phin to in average height of about 300 feet with 
single peaks 30 feet to 100 feet higher The length of the 
hill it about t) nules and its average width about une 
third of a mile lhe ore appears to be chiefly ha.matite 
although vcme inagn ite also o curs in physical characters 
it varies being hard and soft black red spetular and 
| earthy Hurd solid black ore h wcver forms the chief 
mass of the mountain the bl ick colour being in striking 
contrast to the yellow and green of the surrounding plain 
1 he ridge is almost bare of vegetation except for straggling 
i arti and its outline is bold and rugged Steep cliffs 10 feet 
10 ao feet high are nut infrequent and in places they exhibit 
1 distinct columnar structure like th it of basalt (see frig t) 
lhe existence of this hill apptar* to have been m ide known 
in 1552 a d but the first serious attempt to work the iron 



ore was made in 1828 Successful operations were not 
conducted until iHSH and only within the last five years 
has a steidy production been m untamed Ihe amount of 
ore exposed ibocc the live! of the plain is estimated at 
360 million tors lhe a ithor briefly discusses the origin 
of the iron ore regarding t as probably igneous The 
associated rocks of the 1st t are rhyolites probably of 
later 1 ertiary age but th re! it on either in tune or manner 
of origin between the iss mted eruptive rock and the 
iron oxide and the origin of the iron oxide itself seem as 
yet difficult lo determine 

A geologic al description of the Baraboo iron bearing 
district of Wisconsin by Dr Samuel Wetdman has been 
issued by the Wisconsin Geological and Natural History 
Survey (Bulletin No 13 economic series No 8) Die area 
is formed mdmh by ore C ambrian quartzites which stand 
out in bold north and south ranges so connected both on 
the east and west as to constitute a cordon of bluffs enclosing 
1 depressed drift-covered interior Isolated areas of still 
older rocks rhyolite granite and diorite occur along the 
outer border* of the ranges Potsdam sandstone is found 
begeatb the drift and on the slopes of the Baraboo 
quartzites while later Paltpozoic strata are met with at 
higher levels Special interest has recently been aroused by 
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ths discover 7 of tarn deposit* of irOn-Ors beneath the drift 
covered valley a discovery made while digging or drilling 
the farm welle In this otherwise well settled agricultural 
district The Iron hearing rocks termed the Freedom 
formation from die town of North Freedom comprise 
elate chert dolomite and iron-ore and all gradational 
phases between these kinds of rock including banded ferru 
ginous chert like that in the iron bearing series of Lake 
Superior The author point* out that the Baraboo pre 
Cambrian *en*s may b* compered with the upper portion of 
the Lower Marquette series the Freedom formation corre 
■ponding with tne Negaunee iron bearing formation De¬ 
tailed accounts are given of the various rocks and drift 
deposits and of the circulation of underground water 
The recent numbere of the Bolttm dtl Cutrpo dt 
Ingtntttot it Minot dtl Ptru iieued during 1904 continue 
to testify to th« energy and activity of the Government 
officers charged w th the development of Peru No 8 by 
Seflor Venture describes important deposits of hsematite 
in the extreme north of the country the ore appearing on 
the surface and being probably derived from the dehydration 
of an old take Iron deposit Fragments of rocks from the 
margins of the former take are found surrounded by the 
iron oxide and the iron Iteelf aeems to have been dissolved 
out from the acid igneous masse* In the neighbourhood 
In view of the demsuid for nickel for plating for alloy 
ing steel and for coinage Seflor Eduardo de Hablcfa was 
sent to report on the mckeliferous veins of the province of 
La Mar which preaent practically a virgin field Hia 
memoir (No 11) teems encouraging the chief ores being 
ullmenn te and mckellne (kupfemlckel) occurring mostly 
in veins of quart! wh ch may alto contain both gold and 
ailver No is has probably the widest interest for 
geologists in general giving as it does th* results of a visit 
to central Peru by Dr Gustav Stelnmann of Freiburg im 
Breisgau early in 1004 Seflor Elmore is the author of 
Bolttm No 13 on the water supply of the Rimac valley 
It is shown that the permeable subeoil in the valley floor 
from Chosic* downward* become* charged with a good 
potable water by infiltration from the River Rimac and this 
Is capable of furnishing a healthy supply wherever it mty 
be desirable to top it The marked rise of this underground 
water in Callao 1* interestingly attributed to the obstacle 
furnished by the neighbouring island of San Lorenzo The 
economic aspect of Seflor Elmore a report is sure to be 
widely welcomed in a populous and practically rainless 
district 

The fourteenth volume of the Benefits der natur 
forte htndtn GttelLckaft tu Freiburg 1 m Breugau (1004) 
contains several papers of geological interest A Freiherr 
von Blstram s studies on tne doiomitic region of the Alps 
of I ugano were commented on when they first appeared in 
separate form (Nstubi vol Jxlx p its) Walther Schiller 
and W Paulcke are both concerned with the structure of 
the Engadine the former giving a detailed account of the 
legion aouth east of Schuls of which the Piz Luchanna 
forma the centre while the latter examines the structure of 
a wider area from I andeck to the baa n of the Po 
Palseontologicsl papers seldom contain so much personal 
revelation as is to be found in Herr Georg Boehm s first 
section of hia Beilrdgt tur Geologic von Nttderlandueh 
Indian (Palaeontograpktca supplement iv Sti ttgart 1904) 
The splendid series of ammon tea there n described pfob 
ably from a Tithon an horizon ware obta ned for the most 
part from the collect on of a pw master of Sula Best and 
from ona of d s Alfuren,” the latter name being 
applied to any uncivil ted natives Some specimens were 
even extracted from con ealment in the scanty clothing of 
the boatmen The -postmaster and his allies appear con 
sciously or unconsciously to have lost touch w th the true 
locality of their finds and to have opened up a delusive route 
through the forest in Taliabu whereby Kerr Boehm was 
led to a spot where he found abundant belemnitee and 
Nurube but none of the highly prized ammonites The 
Alfuren Sammtung proves to be of unusual interest and 
may perhaps grow in the course of time if judicious sums 
are expended on the uncivilised population The in 
elusion of foss Is smuggled in from other places is now 
however a possibility against which it wili be difficult to 
guard 
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Part (r of the seventh return* of th* Trt ta fot s — » m 

Geological Society of South Africa (lo h a nn a ebsi rg. 190a 
bear* witness to the prevalence of research in Africa in Jus 
branchee of geology Dr Hatch contribute# two paper*, 
one In conjunction with Prof Corstorphln* who ha* peek 
drawn off from the service of Cape Colony into a more 
adventurous field Mr J P Johnson shows that two type* 
of stone implements are found in the Tasubosch Spruit, the 
older and rougher lying beneath 15 feat of alluvium and 
the newer type upon the surface Mr F W Voit furnishes 
a paper of general interest on the geology of Gorman South* 
West Africa in which a large senes of ancient metamorphio 
rocks is dealt with these are accompanied by intrusion* of 
granite The author urges that some of what might be 
regarded ss ordinary contact phenomena ire hare earned 
out on a regional scale and must be referred to the action 
of pressure rather than to the invasion of the granite* Tha 
mstamorohic rocks are impregnated with important da* 
posit* of copper-ore sometimes localised in quafts veins, 
and sometimes spread in cloud tike masses through the 
schists 

In the first part of the Jahrbuck dtr k k gtelogucktn 
Reichsanttalt for 1904 (September 15) Frans Toula d* 
sen be* the result* of his journey to the Dobrudsch* in 189a, 
and discusses in particular the forms of Exogyra met with 
Dr Petraacheck in examining the granitic max* near 
Bnxen m the Adige valley reviews tne nature of Seder 
holm s Myrmekite an intergrowth of trlclinic felspar 
and quartz and concludes that Tt is a primary product of 
the conaolidation of th* igneous magma Dr Ampfersr a 
important examination of the terraces along the valley of 
the Inn (pp 91 160) should be considered by all who seek 
to explain the topography of glaciated areas The author 
fiiflls that the terrace* of gravel rest on an earlier zones 
of torracss cut in the rock which are at very different levels 
on opposite walls of the valley He summarises his results 
in a aeries of fifty six propositions among them being the 
conclusion that the Inn valley on the retreat of the ice 
exhibited a succession of shallow basin like excavations 
which were filled in later by a continuous deposit of 
alluvium These hollows like the smaller details of the 
ice-erosion were formed independently of the hardness of 
the rocks concerned and Dr Ampferer believes that the 
variation in the activity of a glacier as an abrad ng agent 
depends in reality on variations in the local pressure and 
velocity With reduced pressure and greater velocity th* 
same amount of erosion can be performed as with greater 
pressure and less velocity The author opposes the view 
that rock-obstacles on the walls of a valley are nevitably 
worn away by the passage of glacier ice he urges on the 
other hand that such irregularities may be left standing 
out while others are actually produced by the lack of 
uniformity in the forces of erosion to which he specially 
direct* attention 

The Verkandlungen dtr k k gtologuchen Bcichsanstalt 
Nos 9 is for 1904 continue to be rich in papers on 
Bohemia and Moravia and students of petrology In the 
broad sense as well as of Palaeozoic and Mesozoic faunas 
must endeavour to keep pace with the monthly observation* 
furnished by Dr Katxer Jaroslav J Jahn Friedrich 
Trauth and others The Dalmat an island* also receive 
attention in Dr Waagen s report* of hi* recent journeys 


AGRICULTURAL EDUCATION AND 
RESEARCH 

T*HE writings of Henry Babcock King and others have 
made the University of Wisconsin familiar to English 
agricultural students so that considerable interest attach** 
to th* twentieth annual report of the experiment station 
which contains a short hlstoi7 of th* College of Agriculture 
and summarises the results of twenty year* research The 
college 11 one of the best known in the United States and 
Its record is typical of many similar institutions A pro¬ 
fessor of agriculture was appointed In 1866 there was tha 
usual attempt to teach before the materials for a course of 
university grade existed and there was the usual failure 
Then when the indignation and forcible action of sorts 
thirty representative farmers led the regents of the urn* 
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tffitttty to realise th* M of " better directed measures," 
■“—1 waI a 'fcfcahge of policy. The farmer’e educational 


(hero mil 
noutrementa 1 
•ltd research ii 


» research in bis interests was begun. The success of 
this changed policy It testified to by every chapter of the 
report, and la strikingly shown by the material progress of 
the Institution. When the present director took charge in 
sMo the buildings consisted of a dwelling house and two 
barns, worth about toooi.; the present buildings are worth 
mote than 6o,oooL In 1881 the Income of the agricultural 
department was represented by the salary of the professor 
and a grant of about 1000I. for experiments. In 1903 the 
College of Agriculture had an Income of 10,000 1 for 
administrative and teaching purpose*, and of 60001 for re¬ 
search; and in addition free instruction In languages, 
mathematics, and pure science was provided for sgricultural 
students in other departments of the university. 

But the “ better directed measures ” of the regents of 
Wisconsin University have had an influence outside the 
College of Agriculture. At the jubilee of the uni¬ 
versity last summer. Prof. Chamberlin, of Chicago, de¬ 
livered an address on “ The State University and Research ” 
In thl* address it wa* argued that “ the fundamental pro¬ 
motion of education He* In an Increase In the intellectual 
possessions of a people, and in the mentel activities and 
attitudes that grow out of the getting, the testing, and 
the using of these possessions ” (Experiment Sfa(ton Record, 
xvl., 3). Ae an illustration of the effects of properly directed 
research on a community, the work of the Wisconsin Experi¬ 
ment Station was referred to in the following words .— 
“ It was rar privilege to compare the Agricultural con¬ 
vention! of this State at two periods separated by a decade, 
within which the experiment station became a potent in¬ 
fluence. The dominant intellectual and moral attitude of 
the earlier period was distinctly disputatious and dogmatic. 
... In the second period the dominant attitude was that 
of a scientific conference. . . . The whole was character¬ 
ised by a notable approach to the method* of approved 
scientific procedure. The intellectual and moral contrast of 
the two periods was one of the most pronounced expressions 
of advance In the higher education in a great mass of people 
In the midst of a practical life which ft has ever been my 
privilege to witness." 

The educational value of research may be traced here and 
there in our English shires, where agricultural experts 
have won the confidence of farmers by conducting well 
devised experiments In their midst. But our education 
authorities still view research with suspicion, and one finds 
agricultural experiments, for example, labelled " demon¬ 
strations ” for no other reason than to satisfy the county 
auditor 1 One wishes that our education committees, 
entrusted as they are with funds for the encouragement 
of agriculture, would study the “ better directed measures ” 
which have been so successful In Wisconsin, and not In 
Wisconsin only, but throughout the State*. They would 
probably find in the American inetltutione confirmation of 
a view expressed by Prof. Chamberlin in the above quoted 

ns- remarks that while It Is a good thing to provide 
technical Instruction In agriculture, it 1* " a much higher 
and truer function to develop the science of agriculture, to 

increase the intellectual activity of every farmer, 1 - 

the agricultural art on every farm, and by suen impruv 
art to furnish better and eafer food to every citizen ” 

T. H. Middlbton 


SCIENTIFIC REPORTS OF THE LOCAL 
GOVERNMENT BOARD . 1 

AS li customary, the report under notice is divided Into 
**■ three portions, ft) an excellent digest by the principal 
medical officer, Mr. Power, of the content* of the volume, 
fa) statistics of vaccination and details on outbreaks of 
disease Investigated by the board’s Inspector!; and (3) the 
reports of scientific Investigation* carried out for the board, 
suid of the board’s vaccination department. 

It is reassuring to learn that abstention from vaccin¬ 
ation seems to be steadily diminishing, the percentage of 


•1 Xspoct of tbs Local G o v ern s um Board, ijov-oj.) 
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ipoo, and 17.3 in 1901. The epidemic of smafl-pox which 
raged In London In 1001-a again directs attention to the 
danger of small-pox hospitals in disseminating this din 
ease In their vicinity. Practically all the London cases 
were removed to the hospital ships moored In the Thames 
at Long Reach, opposite to which Is the village of Purfleet, 
containing a number of unvaccinated persons, and an 
exceesive incidence of imntl-pox prevailed there attributable 
to aerial conveyance of Infection from the ships. The 
populations of Purfleet garrison and of the training ship 
Cornwall close by were, however, thoroughly vaccinated 
and re-vacclnated, and not a single case of small-pox 
occurred in these communities, another Instance of the pro¬ 
tective power of vaccination. The report by Dr. Bulstrode 
on outbreak* of typhoid fever at winchester and South¬ 
ampton attributable to Infected oysters has already been 
noticed in these columns (see Nature, vol.’lxvlil. p. 303). 

An outbreak of throat illness at Lincoln attributable to 
milk wa* the subject of Investigation by Dr. Mair. 
Although bearing considerable resemblance to scarlatina 
the outbreak was conclusively proved not to be one of thl* 
disease. From a few of the case* a yeast wa* isolated from 
the throat by Drs. Klein and Gordon which proved patho¬ 
genic to mice, and reproduced on inoculation some of the 
features of the human dlseaae. 

Dr. Bulstrode’s report on the excessive incidence of 
typhoid fever nt Bridgend (Glamorgan) eupplles an Instruc¬ 
tive instance of the superiority of properly conducted 
bacterioscopic examination over chemical analysis for de¬ 
tecting a slight degree of pollution of water supplies. 
Turning to the scientific Investigations carried out for the 
board, It Is difficult In a short space to give adequate notice 
of their contents and Importance 

Dr. Klein records some observations on the bacteriological 
diagnosis of plague, and the manifestation* of this disease 
in the rat. He regards the natural disease In this animal 
as one of slight virulence and feeble infectivlty, and con¬ 
siders that it Is spread from rat to rat mainly through their 
fighting propensities. Dr. Klein, in continuation of his 
study of agglutinins, also details experiments made to test 
the ability of two or more agglutinins to coexist In the 
blood of the same animal. Cultures of B typhoius and 
B. entirittdu (Gartner) injected simultaneously In an animal 
were found to produce agglutinins corresponding to each 
of these microbes. But if the cultures were Injected aot 
simultaneously, but In sequence, the agglutinin of the first 
microbe was to a large extent replaced by that of the second 
microbe Injected 

Dr. Sidney Martin has continued his investigations of the 
toxic substances elaborated by diarrhoea-producing bacteria, 
dealing in the present Instance with those of the Proteut 
vulgartr. He finds the toxin to be proteid in nature, but 
not albumoee, and readily extractable from the bacteria] 
cells by distilled water. An injection of the toxin produced 
diarrhoea with depression of temperature. 

The report by Dr. Mrrvyn Gordon on a bacterial test for 
the estimation of pollution of air is one of great interest 
and Importance. First examining the natural bacterial 
flora of the saliva, he found that a streptococcus having 
the power of producing acid In glucose and in lactose media, 
acid Hid clot In milk, and of changing the colour of an 
anilln dye neutral red, was extremely abundant, no less than 
10,000,000, and in some cases 100,000,000, being contained 
in t c.c. of saliva, and b’ using a neutral red broth and 
incubating anaerobically minute traces of saliva may be 
detected. By placing, therefore, dishe* of neutral red broth 
at varying distance* from a speaker, and subsequently In¬ 
cubating and examining, the distance to which particles of 
saliva may be carried can be ascertained. It wa* found 
that particles of saliva were present In the air no less than 
40 feet in front of and is feet behind the speaker during 
loud speaking. Dr. Houston has carried out an exhaustive 
study of the bacterial flora of human dejecta, with special 
reference to the colon bacillus He find* that not leae than 
qo per cent of the total number of this organism present 
have the characters of the typical B. colt. 

The same observer details the result* of the chemical and 
bacteriological examination of Tunbridge Wells deep well 
Waters, and, In conjunction with Dr. Klein, report* on the 
use of nutrose agar for tbs identification of the typhoid^ 
bacillus. 
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1 he remainder of the volume is occupied with report* of 
scientific investigations carried out in the board * vaccine 
laboratonec by Dr Blazall Mr Fremlin and Dr Gwen 
and a number of excellent plate* illustrating the vanou* 
researches R T Hbwlbtt 


tome four hundred candidate* were being examined 
Cambridge for entrance scholarships The majority of the 
larger colleges are now combined into two group* the 
larger of which include* Pembroke Gonville and Caiu* 
Jean* St John i thrift» King* and Fmmanuel whilst 
the smaller comprises Peterhouse Clare Trinity Hall 
lrimty and Sidney busses Queens examined alone and 
a week later than the two large groups As a result of 
the examination of these thirteen colleges a sum amounting 
to a little more than foool was awarded in scholarships 
to 108 successful candidates This total does not include 
the sum which amounted to some hundreds of pounds 
g ven in exhib tu ns Mxarships and subsizarships and in 
certa n extra schclarships offered by some of the colleges 
after the result of the first selection had been published 
It is interesting to note the number of scholars and the 
calue of the scholarships given in the different subjects 
Out of a little more than 6ooof awarded to 108 candidates 
classics gained *850! divided amongst 49 scholars mathe 
matics with 44 scholars earned 1944/ and the natural 
s lences divided 9j 1 amongst so successful competitors 
whilst candidates in histor) and oriental and modern 
languiges were si cessful in only tve instances and these 
$ divided amongst then no/ 

Among the pnpeis down for reading at u i inference of 
the National Federation of Head Teachers Associations 
•rringed to be held at ( ambr dge yesterday and to-day is 
one by Sir Laudi r Brunton F R b on The Proposed 

National Ieigue fer Physical Education and Improvement 
.Science announces that Mr E D Adams has given 
toooof ti Columbia University for the foundation of 1 
research fellowship in physical science Ihe gift is acrom 
panud by a valuable c Unction cf s lentihe apparatus to 
b^Jtyottrd t> the electrical physical and psychological 
^Egtories of the university 

^KfjfNprospectut, for 1904 4 of the Colorado School of 
MlrM shows that much importance is attached In the metal 
lurgical courses to visits arranged for the students to works 
where tvpical processes in metallurgy can be seen in oper 
ation under commercial conditions Immediately after 
taking up the study of metallurgy trips extending through 
out the junior und senior years are begun These 
tcursins intended t illustrate the lectures are taken while 
the part ulir topes are under discussion and tend to aid 
gnatlv in an appre mtion of approved machinery and 
practice By means of outlines with which the student is 

prov ded which he is required to fill out rare is taken 
that all the important points in connertlon with each plant 
visited are stud ed and reported upon 
Tub following recent educational appeintments are 
announ ed Dr Foster P Boswell ass stant in psychology 
and Mr Fdwin I ce Norton instructor in philosophy at 
Wisconsin Miss Florence Fitch associate professor of 
philosophy in Oberlln College Prof F S Luther who 
occupies the chair of Trinity College Hertford Conn ha* 
been ele ted president of the college Dr J Stebbins has 
been appeinted assistant professor of astronomy and Mr 
A H Wilson instructor in mathematic* at Illinois Dr 
H H Fvans assistant professor of mathematics at 
Pennsylvania Mr C P Weston assistant professor of 
mechanics Mr H R Willard instructor in mathematics 
and Mr R K Morlei tutor in mathematics at Maine Mr 
W D Cairns associate professor of mathematics and Mr 
J R Lurkey assistant in mathematics and physics at 
Oberltn Mr EL D Grant osaociate professor of mathe 
matics at the Michigan College of Mines Dr K Schmidt 
rofrssor of mathematics and astronomy at Lake City 
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Royal Society, No*c»l tr 17, 1904Theoryef A*plfo- 
tsric Electrolytes ’ Part it By Prof James WaNsar. 
F R S 

In a previous paper (see Nstubb April 7 1904 Mi Ixou 
p 545) it was shown that It is possible to express the con¬ 
centration* of the ions present in the aqueous solution of 
an amphotiric electrolyte in terms of the concentration' #f 
the un ionised substance the dissociation constants of the 
substance acting as acid and as base respettlvoly and the 
lomiaticn constant of water In the present paper the 
values for the ammobensoic acids have been recalculated, 
and a closer concordance obtained between theory ana 
experiment than was apparent in the former calculation* 
As a knowledge of the concentration of the un ionised pro¬ 
portion of an amphoteric electrolyte in solution is of funda¬ 
mental importance in the application of the theory a table 
11 given of the values of this magnitude with varying con 
stant* and total concentration From this table it appears 
that when the acidic and basic constants approximate in 
value dilution has little effect on the total ionisation of an 
amphoteric electrolyte although the proportions of the two 
positive ion* and consequently the molecular conductivity 
may vary greatly 

For a series of amphoteric electrolytes with a constant 
product kjtt where is ihe ac die and kt the basic c n 
stant It may be shown that the s multoneous alteration of 
i/t. k and v in the same ratio hat no effect on the total 
ionisation From tl s and the preceding result it may be 
deduced that in such a series beginning with an infinitely 
small value of It, the total lomsitlon falls off as k m 
diminishes and k h ncreases the f til being at first rapid 
thereafter be oming viewer until through a comparatively 
long range it s prartt ally constant at the minimum value 
whirh is actually reached when k,-i t At this point the 
substance is absolutely neutral As / still further 
diminishes and fe, correspondingly increases the lomia 
tion begins lo increase very slowly at first and the sub 
stances cons dered become more and more basic in character 
Finally the lomsxtun increases rapidly and we deal at 
last with a practically simple base for which ft. Is infinitely 
small 

The theory has been applied to racodyhc acid and to 
asparagine with satisfactory accordance with the expert 
mental results 

December 1 1904 — On Chemical Combination end 

love Action as exemplified in Hamolytic Sera ’ By Prof 
Robert Muir and t art H We owning 

This paper duds with the mode of action of complements 
—those comparatively labile bodies which are present in the 
serum of normal animals and which are the active sub 
stances in hxmolysis and bacteriolysis Towards rsd cor 
pusdes treated with the suitable immune body (the antf- 
substance developed by the injection of such corpusc’*' 
an animal of other species) a complement may be re 
at a texin and already many points of similarity 1 
constitution of toxins and complements have been brought 
forward T he hemolytic dose of a particular complement 
vanes greatly in the case of different corpuscles when each 
variety is treated with the corresponding immune-body 
and the truest on dealt with in this communication is whether 
such variations in dosage are due to variations in th* com¬ 
bining affinities of complements or to variations In their 

toxic action For example the haemolytic dose of a- 

pig s complement is ten times greater in -' T 

corpuscles than it is in the case of the o ..._, ,_ 

the writers show by Quantitative method* that la the former 
case the whole of this large doss of complement enters 
into combination with the guinea pig s corpuscle* (tbroi 
ths medium of the immune-body), there Is no want of a 
bimng affinity of complement but its toxic action is dij 
A similar result was obtained with each of three mra in¬ 
vestigated—a relative non sensitiveness of the corpusclse of 
an animal to its own complement, in one case there wan 
also a deficiency in the combining power of the complement 
Ail the result* go to emphasise the importance of dis¬ 
tinguishing these two factors m the action of a complement 
which correspond with the two chief atom grouse desig¬ 
nated by bhriich heptophore or combining, and 
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M$toL dm foOowing to^ to quoted —'* No om has yet 
■HtwwM la producing 4a aattoobatafica or immune-bod; 
by Uyectlug an anln»ai< with it* own corpuadet or cells— 
such * body aa with tnk aid of complement would produce 
destruction of theae ceUa Ihia ia manifestly a provision 
again* aslf-potoning, and Ehrlich has applied to it the 
tans MtptexKM horror The rasulta which we have 
brought forward, if they were found to hold generally 
would go to ahow that even if aome eubstance should appear 
Which acted aa an immune-body, there ia a provision where 

M e complement of an animal should produce compaia 
tittle harmful effect ” 

Chemical Society, December 14, 1904 —Prof V, A 
Tilden, F R S , president in the chair —The following 
papers were read — Hydrolysis of ammonium salts V H 
Vatey. It ia shown that when aqueous solutions of 
ammonium salts are heated the evolution of ammonia and 
the concomitant acidity of the solutions are due not to dis 
sociation, but to hydrolysis—The viscosity of liquid 
mixtures part 11 A E Duintan Ihe authors con 
elusions given in a previous paper (Chem Soc l rant 
1904 Ixxxv 817) are confirmed by the present series of 
viscosity-concentration measurements for a number of 
btnanr mixtures containing hydroxy compounds —1 he diazo 
reaction in the diphenyl senes part 11 ethoxy benzidine 
J C Onlis. The author has examined the action of hr at 
on the solution of the diazonium salt prepared from ethoxy 
benzidine and has shown that the diazonium group 
adjacent to the ethoxy group is normally substituted by 
hydroxyl whilst the other remains intact — The sulphate 
and the phosphate df the dimercurummonium series P C 
Mg* When dimercurammomum nitrite NHg,NO, is 
treated with an oxyacid the dimrrt urammomum complex 
remains intact In this way the author has succeeded in 
prepanhg the sulphate and the phosphate of the series 
A method for the direct production of certain aminoo/o 
compounds R Maldola. and I Bynon The authors 
have found that most diazotised amines when treated in 
aqueous solutions with a strong solution of sodium dichrom 
ate give crystalline precipitates of diazonium chromates 
These chromates are more or less explosive when dry and 
it is suggested that some of them might find technical 
application as high explosives—The combination of 
mercaptans with olefinic krtomc compounds S Ruha- 
maenn.—Studies in optical superposition part 1 T S 
Ssttsrson and F Taylor Men thy 1 acetate 1 menthyl 

d tartrate and {-menthyl diacetyl d tartrate hive been pre 
pared and their rotations examined between o° and ioo° 

It is shown to be possible by analogy to trace the sepircte 
effects of the different active groups composing menthyl 
tartrate and its diacetyl derivative 
Linnean Society Decrmlei 15 1904 —Prof W A II nlmsn, 
F R S president In the chair —1 he ecology of woodland 
plants in the neighbourhood of Huddersfield Dr T W 
Woodtsram. Ihe plant-associations of thia portion of west 
Yorkshire having been dealt with on broad lines by Smith 
and Moss the author has endeavoured to carry the study 
a stage further by paying special attention to a very limited 
area A small wood (Birks Wood, near Huddersfield) was 
examined in great detail and the mam factors determining 
the distribution of the more important plants of the under 
growth, studied such aa soil shade produced by the 
dominant tree moisture exposure and wind The results 
thus obtained were then tested by an examination of the 
Woodlands in an area of 66 square miles to the south and 
west of Huddersfield special attention was also paid to the 
distribution of these species beyond the limits of the wood 
lands —Experimental studies in heredity in rabbits C C 
Heirs * . The studies were based on breeding between a 
Belgian “ hare ” and an albino Angora, the second gener 
atlon showed but little outward variation from the Belgian 
parent but the third generation displayed great diversity 
of colour—albino grey black and vanegated These 
exparimsnts tallied in a very dote degree with the numbers 
expected according to the Mendellan laws 
Faraday 8ociety, December IQ 1904 —Mr J Swiaburne 
vioopreeldent, in the chair—The eiectnc furnace its 
origin, transformations and application* part h M j 
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Adolphe Minot.—Electrolytic analysis of cobalt and nickel 
Dr t Mollwo Pork in and W C Probbio Cobalt — 
The aim of the experiments was to obtain bright deposits 
of the metal that should be quantititively accurate The 
most satisfactory resulth were obtained with a solution con¬ 
taining an alkali phosphate and a little phosphoric acid, 
the latter to prevent the precipitation of the double 
sodium cobalt phosphate Ntckel —Similar solutions 

were tried for nickel deposition In this case good 
results wen obtained with a borate solution while a phos¬ 
phate solution which give good figures in the case of 
cobalt was not at all satisfactory —(D The electrolytic 
preparation of tin paste ( ) note on the electrolytic recovery 
of tin b tetstharp The ele trolvlu process is less costly 
than other processes in spile of the low current efficiency (50 
per cent ) and it can be winced continuously The process 
consists In dissolving inodes of tin roughly cast from com 
men 11I ingots in dilute hydrochlcric acid and depositing 
the metal in the form of sponge on kathodes of block tin 
tr tinned iron In thi second note in experiment is de 
scribed that has some be 11 mg on the conditions necessary 
for electrolytically stripping tin plate 

Paws 

Academy of Sciences, December 36, 1904 — M Mascart 
in the chair —On the theorem of areas and conservative 
systems Paul telniwv* —Groups of negative bands in 
the air spectrum with a strong dispersion H Dsslamlrs*. 
A detailed examination under high dispersion of the ultra 
violet band A. 3914 lhts band is intense round the 
negative pole in vacuum tubes filled with air or nitrogen 
end it constitutes nearly exclusively the kathode light 
of gases it is found m the turora borealis and in 
the radium light —On the constitution of the sodium 
salts of certain methenic ind methinic at ids A 

trailer and P Ih Muller A differential optical method 
has been employed in this work comparing the molecular 
refraction of the sodium salt with its corresponding acid 
so far as possible in the same sc Kent ind at equ U con 
centrations The substanns studied included cianacetir 
ester propionylcyanacitii ester malomc and cyanomalomr 
esters malonitnle and cyanocamphor The results in 
dicate that alt the sodium silts examined hive a different 
constitution from that of the generating acid and.hence 
that the latter should be classed as pseudo .ickMN^b 
some new geological discoveries in the SoudaitW^H 
dm Lap parent The fossils found present a fmlffipH 
of thi existence of an arm of the sea penetrating inW th(f 
Soudan —On the new Giacobini comet M Oiaooblnl. 
Observ itions the elements and ephemera of the new 
comet discovered on December 17 1904 at the Observ¬ 
atory of Nice Ihe provisional elements of the Giacobini 
lomet (December 17 1004) G Paiet and L Mautent- 
—Observations of the lenipel comet (1873 3) made at the 
Observatory of Algiers with the bent equatorial of 31 8 cm 
aperture MM Rambaud and By —On the stability of 
aerostats fitted with steering apparatus G A Cresoo. 
-On the fragility of certain steels A Meet and Henri 
Michel Lavy A study of the effect of shock on notched 
test pieces a photographic method of recording the results 
being adopted —On the kathode rays and the laws of 
electromagnetism P Viirard Diagrams are given show 
ing the comparison of the theoretical curves with those 
actually obtained and it was faund that none of the experi¬ 
mental results present on m dies requiring the assumption 
of a magnetic friction—On the rheriwelectricity of th*- 
aluminium alloys Hector R S aRs s s Alloys of aluminium 
with tin lead bismuth magnesium antimony and xw> 
were studied at ioo° 180° and 380° 0 —On the theory 01 
magnetism P Lanysvln An application of the hypo¬ 
thesis of electrons to the explanation of the phenomena of 
para and dia magnetism —On a phenomenon of retinal 
adaptation relating to visual perception of faintly illumin¬ 
ated colours A Poiaok—On the reduction by amorphous 
boron of the oxides of manganese and on the preparation 
of a new boride of manganese Binet <iu Jswss ss ls. 
The composition of the new bonde studied is represented 
by the formula MnB It fits into the series of well defined 
and crystallised borides FeB NiB and CoB prepared by 
M Moisten by means of the electric furnace—On quadrf- 
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valent oxygen E E ■inlao■ Ethyl ether- w - 

iodide form a well defined crystalline compound from 
whkh the ether la only driven oil when heated to tempera 
turea approaching 190° C Ita probable conititution 11 
given aa 

C,H, 1 L /CfHi 

y o. 

C,U/ x Mg/ 'C,H, 

in which the oxygen muat be tetravalent If thia subalance 
la treated with an ether containing an alkyl group of higher 
molecular weight aa amyl ether the latter replacea the 
ethyl ether and a vigorous reaction enaues —On the re 
duction of the anhydridea of the dibaaic adds G Btftno 
the anhydrides of pyrot irtane aa dimethylauccimc 
oo-dimethylglutaric 0 $ dimethylglutaric and camphoric 
acid* when reduced with aodiutn and absolute alcohol give 
good yields <f the corresponding lactone*—A general 
method for the synthesis of aldehydes with the aid of sub 
stituted glycidic acids Georges Damns A mixture of 
monochloracetic ester with any ketone is treated with sodium 
ethylate In powder Ihe acid formed by thia condensation 
is unstable and aplita up easily into carbon dioxide and an 
aldel vde of the type RR C if—CHO where the or ginal 
ketim was RR CO The reaction has been applied to 
a cons derable number ot ketones and found to be qu t( 
general —On the diastatic coagulation of starch A 
Pombstoli and J Wolff It is shown that the diastatic 
coogulat on of starch is only possible if it is in a state of 
liquefaction this being produced either by a liquefying 
diastase or artfciully On the ombustion of sulphur in 
the calorimetric bomb H Qlrmn The beat of c< mbustion 
of sulphur has been determined in Ihe Berthe! >1 bomb at 
pressures varying between 2 q and 4s atmospheres with 
the unexpected result that the heat of formation cf sulphur 
dioxide increase* with the pressure I hi* result is regardrd 
aa being possibly due to the formation of the persulphuric 
anhydride of Berthelot — On the electrical conductivity of 
coll idal solutions G Mamt*no In order tc eliminate 
the effect possibly produced by the presence of m nute traces 
of electrolytes in solution the conductivity of the colloidal 
solutions was taken both before and after filtration through 
a thin film of collodion it having been shown by pre 
11m nary experiment* that solutions of pure electrolytes 
undergo no appreciable things after such filtration It 
Was found that the conductivity due to the fine particles 
In suspension was practically nil —On the comparative pro 
dpction of alcohol and carbonic acid during fermentation 
M Undat and P Mara*la The ratio of alcohol to 
carbonic acid has been followed throughout the whole 
course of a fermentation the effect of varying temperature 
being alto studied —Study of calcium carbide used as an 
expins ve in mining work Marcel P S QuMran The 
cartridge used consisted of a charge of calcium carbide 
separat d by an insulating membrane from water The 
membrane is broken by a cap controlled electrically and 
after five minutes the explosive mixture is fired also by 
electricil means The explosion take* place in a manner 
well adapted for mining work —On the histology of the 
myocardium in the primitive molluscs P Viator and hr 
Via* —Intranuclear fat in the suprarenal capsules of 
mammals P Muton— On the migration of glucosldes in 
plants W Rwaaoll —On the destruction of the u inter egg 
of Phylloxera by lysol G 0*nttn An account of expert 
ments demonstrating the practical efficacy of a 1 per cent 
solution of lysol against the disease—On the mineral 
spe ips of arable earth A Dala» » and H L*g*tu —The 
geology of Sahel Algeria General da Lamoth* —The 
culture of the parasite of dysentery of warm countries 
A Lnt|s —On infectious an-emia of the horse MM 
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SCIENTIFIC THOUGHT IN EUROPE 
A History of European Thought m the Nineteenth 
Century By John Theodore Merz Vol 1 pp xiv 
+ 458 vol 11 pp xiv + 807 (Edinburgh and 
London William Blackwood and Son* 1903 4) 

A NEWSPAPER review of thi* book has come into 
our possession which give* the impression that 
it* most prominent feature is the treatment of bio 
logical questions such as the Darwinian theory Doubt 
lets the reviewer was a biologist His remark that 
“ the book is not a very easy one to read is how 
ever very true 

Now to the present writer the feature which appears 
mott noteworthy is the author s intimate knowledge of 
mathematics as revealed in his masterly expositions 
of the development of all branches of mathematical 
thought during the last century Probably an exhaus 
tive account of this work could only be given by a 
number of different reviews written by specialists in 
different subjects and such reviews would be so 
different that it would be difficult to realise that they 
all referred to the same book The course we propose 
to follow is to give a general outline of the scope and 
subject matter of the book to scrutinise a little more 
closely the portions devoted to mathematics and 
mathematical physics and to subject such branches is 
thermodynamics and kinet c theory to 1 still clos r 
scrutiny 

At the outset (pp 34 27) Dr Met* is confronted 
with the difficulty that he can find no precise equiva 
lent m Trench or ^German for our English word 
thought for instance he says — 

No other language his a word so comprehensive 
denoting at once the process md the result the parts 
and the ideal whole of whit is ftlt and meant 
* And yet I think 1 am right in saying that the con 
ception of thought m the sense in which I im using it 
is truly an outcome of international not cf specifically 
English progress and belongs mainly to the period of 
which I am treating 

What thought precisely is the author considers im 
possible to define but it is only thought which renders 
the phenomena of nature intelligible as he says 
(p a) — 

‘ That which has made facts and events capable of 
being chronicled and reviewed that which underlies 
and connects them that which must be reproduced by 
the historian who unfolds them to us is the hidden 
element of thought 

It is the object of these volumes as the author re 
marks on page 13 

to rescue from oblivion that which appears 
to me to be our secret property in the last and dying 
hour of a remarkable age to throw the light upon the 
fading outlines of its mental life, to try to trace them 
and with the aid of ail possible information gained 
from the written testimonies or the records of others 
to work them into a coherent picture which may give 
those who follow some idea of the peculiar manner in 
which our age looked upon the world and life how it 
Intellectualued and spiritualised them '* 
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On p 34 he says — 

\ history of this thought will be a definition of 
thought itself " 

In order to limit the scope of the inquiry Dr Merz 
confines his attention to European thought and of 
this again he only selects thi central portion the 
thought embodied m trench Gtrman and English 
1 terature Accordingly the first three chapters deal 
with thi sientific spirit in 1 ranct Gtrminy and 
England respectively This order of amngement is 
a fitting one and well brings out all that has been 
said by various writers about England s neglect ot 
science Thus (p 75) — 

Compared with Germany m philosophy and with 
France in science England during the early part of the 
century appears remarkably unproductive English 
science ana English philosophy had flourished in the 
seventeenth and eighteenth centuries and leavened the 
whole of European thought but in the beginning of 
our period we find neither represented by any great 
schools The great discoveries in science belonged to 
individual names who frequently stood ischted the 
organisation and protection which science could boast 
of in France was then unknown in England into 
popular thought it had hardly entered as in element 
at all 

It is to France that we must turn in order to find 
what might be described as a national scientific spint 
and this spint was very largely the outcome of the 
foundation of the Pans Academy of Sciences 

Whilst the Royal Society of London only received 
a charter and existed by the entrance payments and 
contributions of its own members augmented by pri 
vate donations the Paris Academy had as far ba k is 
1671 received the funds with which to commence its 
labours in connection with the survey of the kingdom 
and its extensive dependencies It was almost 

exclusively by these observations that the data were 
found with which to substantiate New ton s irnthe 
matical reasoning in his own country thit fruitful 
cooperation which can only be secured by an academic 
organisation and the rndovment of research was 
wanting (p 99) In two important departments— 
the popularisation and the tea hing of science Fri ice 
for a long period led the cay A general interest was 
thus created in the proceedings and debates of the 
Academy 

In the present connect on are cited Laplace s 

M6camquc Celeste nd the development of the 
analytical methods rend r d possible by Lc b 1 (/ s in 
vention of the cal v lus bout which we are lold (p 
101) 

No learned body d d more than the P iris \c ideini 
cians to perfect (with purclj scientific interest)f this 
new calculus which m the course of the eighteenth 
century had in the hands cf Lagrange been adapted to 
all the purposes and problems contained or suggested 
in Newton s Pnncipia 

As another illustration we take the popular interest 
which centred round Laplace s discovery of the cal 
cuius of probabilities (pp 120 et seq ) 

Passing on to Germany we find national interest 
converging towards another equally important centre 
namely the university system which is unique of its 
kind This system was perfected In the eighteenth 
and fully developed at the beginning of the present 
century It is essentially a training school of research 
M 
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and its ideal is expressed in the word Wiuentchaft. 
This word, Dr. Max considers, “ cannot be defined by 
any single word of the English language.’’ 

“ In fact, the German word for science has _a much 
wider meaning than science has in French or English, 
it applies alike to all the studies which are cultivated 
under the rOof of an ‘ alma mater'; it is an idea 
specially evolved out of the German university system, 
where theology, jurisprudence, medicine and the 
special philosophical studies are all held to be treated 
'scientifically ' and to form together the universal, all- 
embracing edifice of human knowledge ” (p. 170) 

It was not, however, until the second quarter of the 
century that the scientific spirit had entered the 
universities. 

" During these twenty-five years Gauss lived and 
soared in solitary height—a name only to the German 
student as Euler had been before him.” "The man 
to whom Germany owes its first great school of mathe¬ 
matics was Jacobi ” (pp. >84-5). 

“German science was essentially cosmopolitan, and 
the absence of a central body like the Paris Academy, 
led to an important result, the publication of a large 
number of periodicals devoted to special branches of 
science.” 

Turning to Great Britain the author says (p. 225):— 

" Considering that the great scientific institutions of 
the Continent—the Paris Institute, the scientific and 
medical schools in Paris and the German universities— 
have done so much for the furtherance of science and 
the diffusion of the scientific spirit, it is natural that 
we should ask, What have similar institutions done 
in this country? ” 

A perusal of this chapter leads to the general con¬ 
clusion that a “ national ” scientific spirit has never 
existed in our country. The records of the great dis¬ 
coveries made in Britain during the half-century ending 
1825 (given in a footnote on p. 229) show that in that 
period hardly a year passed without some great 
scientific discovery being made by an Englishman, and 
fully justify the statement that 

“ England had during the early part of the century 
in all but the purely mathematical sciences a greater 
array of scientific names of the first order than Ger¬ 
many, and nearly as great an army as France.” 

And yet we find the works of these writers quite un¬ 
known In their own country, and in many cases only 
rescued from oblivion by falling into the hands of the 
Continental schools of science. We have only to in¬ 
stance Dr. Merz’s references to the difficulties encoun¬ 
tered by Young, Green, Babbage, Boole, Dalton, 
Faraday, and a host of others, and then to refer to 
foreign opinions on English science, as expressed by 
Cuvier and Prof. Moll, and quoted (pp 235-7), 4 s 
evidence of the high estimation in which British scien¬ 
tific work was held on the Continent. The lack of 
stimulus to scientific research, the absence of higher 
mathematical studies, were peculiarly noticeable in the 
two older universities, where traces of the same spirit 
survive to this day in spite of the internationalising 
influences which have played such an important part 
in recent scientific work. If Britain played a 
prominent part in the origination of the metric 
system, and if Continental nations base their zone 
system of time on file meridian of Greenwich, no better 
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evidence of the general notional apathy to science doukl 
be adduced than the fact tiiat Britain la one of the few 
European States whidr have not yet universally 
adopted either of these systems. 

The last two chapters of vol. 1 . are devoted to “ Hie 
Astronomical View of Nature " and “ The Atomic 
View of Nature,” while chapters vi. to xll. In vol. iL 
deal with the “ kinetic or mechanical,” the “ physical,” 
the ” morphological,” the “ genetic,” the " vitalistic,” 
the “ psycho-physical,” and the “ statistical ” views of 
nature. These chapters refer more especially to the- 
second half of the present century, and it ia in them 
that we feel ourselves compelled to single out a few 
selected points rather than attempt to cover the whole- 
range of subject-matter. 

It is well known that many of our leading scientific 
ideas can be traced back to very ancient sources; as in¬ 
stances, Dr. Merz refers to the law of gravitation am) 
the atomic theory as known to the Greeks and Romans, 
the kinetic theory as suggested by Heraclitus, the 
vortex atom theory as forestalled by Desqattes and 
Malebranche (pp 312-4). In passing judgment on 
these prior claims, Dr. Mcrz very rightly remarks 

“It is the scientific method, the exact statement, 
which was wanting, and which raises the vague 
guesses of the philosophical or the dreams of the poetic 
mind to the rank of definite canons of thought, 
capable of precise expression, of mathematical analysis 
and of exact verification.” "In every case the 
awakening touch has been the mathematical spirit, the 
attempt to count, to measure, or to calculate.” 

Those who flood our breakfast tables with “ new ” 
theories of the ether or designs of flying machines 
only constructed on paper will do well to bear these 
remarks in mind. 

Let ua now examine how Dr. Merz treats the 
second law and the Ideas of temperature and entropy. 
In commenting on the work of Lord Kelvin and 
Clausius, he says (p. 128):— 

“ The result was the doctrine of the ‘ conservation of 
energy ’—not of heat as Carnot had It—and the em¬ 
bodiment of the two correct ideas contained in¬ 
dependently in Carnot’s and Joule’s work In the two 
well-known laws of thermodynamics—viz. the con¬ 
servation , equivalence and convertibility of energy as 
expressed in the first law and the doctrine of the avail¬ 
ability of energy as expressed in the second law.” 

In speaking of entropy (p. i6q) he is no less definite 
in associating that conception with unavailable energy, 
and ho only falls into a pitfall on p. 594, where he 
speaks of “ entropy (or energy which is hidden away) ,r 
as if the two were identical and did not differ by a 
temperature-factor. But the footnote on p. 189 of 
Maxwell’s “ Heat,” seventh edition, shows that in this 
he has erred In good company. In the footnote on p. 
315, in discussing the absolute scale of temperature, he 
is more unfortunate. The scale “ in which every one 
degree had the same dynamical value ” was not the 
present absolute scale (which approximates fairly 
cloaely to the gas scale), but Lord Kelvin’s first abso¬ 
lute scale, published In 1848, in which the absolute 
zero Is not -273°, but minus infinity. 

Of the application of statistical methods to the 
kinetic theory we can speak equally well In regard to- 
the completeness with which the author has traversed 
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the htanture of the subject. We do not find any re¬ 
ference to the underlying assumption which has up to 
the present been unearthed hr every attempt to treat the 
problem mathematically But this is hardly a point on 
which anyone but a specialist could be expected to 
light and the majority of specialists make the assump 
turn without knowing it (pace Burbury s criticisms) 

The last chapter but one deals with the development 
of mathematical thought We have selected for 
special examination the portions dealing with Cantor s 
researches on the transfimte and the continuum and 
we find the subject treated in such a way as to pre 
sent a clear and definite picture to one who has not 
specialised in this difficult branch of mathematical 
thought The last chapter contains a retrospect and 
prospect 

We must not omit to mention what is perhaps as 
important a feature as any namely the footnotes 
which occupy a considerable proportion of the whole 
book and constitute a kind of histone encyclopaedia 

We do not believe in filling reviews with lists of mu 
prints but the Racket ’ (index p 800) may per 
haps better describe Stephenson s locomotive than its 
correctly spelt nime A more serious defect is that 
these two large and bulky volumes have been issued 
w ith the pages uncut and readers have to waste much 
time in doing what is the proper work of the guillotine 
before they can begin the bode This want of thought 
on the part of the pjbhsher (on his own head be it— 
1 e the guillotine) constitutes a serious obstacle to the 
ittrmpts made by scientific workers of the present day 
in endeavouring to cope with the ever-increasing mass 
of literature that accumulates before them . 

G H Bryan 


THE PROBLEMS OF VARIATION 
t artahon in Animals and Plants By H M Vernon 
M D The International Scientific Scries Pp ix p 
415 (London kegan Paul and Co Ltd 1903) 
Price 5* 

HIS little book meets a real want The frequent 
discussions of recent years upon the problems of 
evolution have been followed with much interest by 
an increasing number of readers and listeners with 
the desire but * often the mobility to understand 
\ very large amount of interest and stimulus has been 
excited by such questions as acquired character!, and 
their transmission or non transmission by heredity 
the continuity of the germ plasm physiological selec 
tion continuous or discontinuous evolution De Vries s 
experiments and views on mutation, the Mendelian 
hypothesis as opposed to that of Galton and the bear 
ing of the great array of facts the fruits of obsorv 
ation and experiment conducted by those who take 
opposite sides in the controversy The present writer 
has often been surprised at the keenness of the interest 
which can coexist with an almost complete lack of 
knowledge of the essential details and be feels that 
the present work provides precisely the information 
that is required—a clear accurate, and dispassionate 
statement, not too long or too detailed, of researches 
and reasoning upon problems connected With variation 
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The notable success of Section D during the late 
meeting of the British Association at Cambridge 
provides an excellent illustration of the wide and deep 
interest excited at the present moment by the last 
of the subjects mentioned above and was in itself in 
some measure an answer to the complaint in the presi¬ 
dential address that insufficient attention was paid 
to the re-discovered discoveries of Mendel Ihe sub¬ 
ject was new to probably a large proportion of the 
audience those among them who had taken the 
opportunity of reading the fourth and fifth chapters 
(on blastogemc variation) of this work must have felt 
that they were thoroughly prepared to follow the dis¬ 
cussion in all its detail 

The book is divided into three parts of which the 
first dealing with the facii 0} variation contains 
three chiptcrs on the intasurement of variation 
dimorphism and discontinuous variation and corre¬ 
lated variation respectively the second the causes of 
variation includes two chapters on blastogemc vari¬ 
ations one on certain laws of van ition ind four re¬ 
spectively treating of the effects of temperature and 
light moisture and salinity food and products of meta¬ 
bolism and conditions of life in general the third 
i ariation in its relation to evolution is considered trir 
chapters on the action of natural selection on variation 
and on adaptive variations 

rhe author wisely uses the word hybridisation y 
cerv prominently in his icrount of Mtndel s researches 
and conclusions In the comparison between the 
Galtonian and Mendclnn views of heredity an im 
portant difference is sometimes lost sight of—the pre 
sent writer dins not remember hearing it expressly 
mentioned ilthough it w is cert only implied at Cam¬ 
bridge Ihe foimer view is it my rate chiefly built 
upon the results of interbreeding between tndividuils 
separated by ord 1 ly differences the latter upon inter 
breeding between indiuduals separated by differences 
comparatively lirge Ordimry differences are the 
points of distinction gentr illy smill mainly differ 
ences of degree by which wc discriminate between 
the individuals of a species forming a single eompact 
mass or if the species be broken up into two or more 
masses—then between the individuals within each of 
them Ihe larger differences alluded to are the 
points of distinct on—gentrilly large frequentlyr 
differences of kind—between the individuals of one 
mass ( species race or breed ) and those of 
another or between the ordinary individuals of a 
mass and those Buddcn large departures from itsUtype 
which are apt to appeer spontaneously in its midst 
Even when bre< ds or races ore distinguished by a test 
apparently so superficial and unimportant as colour 
we are probably often confronted by the mere outward 1 
sign of inward and import int distinction 

If the Mendelian view should hereafter be estab¬ 
lished beyond the possibility of doubt there will sUll 
remain the interesting question of the part it has 
played in evolution rhis is very largely the attempt 
to decide whether Darwin s earlier or later views were 
correct whether evolution proceeds from the selection 
of large variations ‘ as when man selects,’ or from 
the selection of ordinary individual difference* as 
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defined above. The question cannot be discussed 
on the present occasion, but it is veil to bear in 
mind that however completely the causes of evolu¬ 
tion in the put may evade our attempts at demon¬ 
strative proof, the history of evolution is a subject 
which can be brought to the test. For many years it 
has seemed to the writer that palaeontology can settle 
decisively whether evolution has been continuous or 
discontinuous. Those who desire to bring conclusive 
evidence to bear upon this important controversy 
would do well to follow the example of Prof. W. B. 
Scott, of Princeton, who told us at Cambridge that 
he was “ just crazy ” over the fossil mammals of 
Patagonia. 

In the last chapter, on adaptive variations, the 
author would have done well to place in the forefront 
the warning that a superficially apparent example “ of 
direct adaptation to surroundings in the ordinary 
acceptation of the term . . . may be the calling up, 
in response to one of two stimuli, of one of two groups 
of characters long since acquired by the plant proto¬ 
plasm." The principle contained in these words 
should be prominently before the mind of the naturalist 
who attempts to investigate the response of an 
organism to its environment. He should remember 
that the species which he investigates are “ heirs of 
all the ages," thoroughly inured to experimental re¬ 
search, past masters in the art of meeting by adaptive 
response the infinite variety of stimulus provided by 
the environment. If he remember this he will always 
be on his guard against a too hasty Interpretation 
based upon the fundamental properties of protoplasm. 

The discussion of the question, are acquired 
characters inherited? (pp. 351 et seq.) is a particularly 
interesting and suggestive introduction to the subject. 
A few well chosen examples of the evidence chiefly 
appealed to in support of such transmission are 
followed by a brief but well balanced discussion. The 
author supports the conclusion that the soma, and 
through the soma the environment, exert a chemical 
influence upon the germ-cells, and he makes effective 
use of the " internal secretions " which have marked 
an epoch in physiological research. 

Several examples, generally believed to supply 
evidence of the “ cumulative action of conditions of 
life ” (pp. 352 et seq.), would be more satisfactory 
and convincing if they were re-invesrignted as a piece 
of special research. Too often they bear the impress 
of an off-hand opinion without any secure foundation 
upon specially directed inquiry. Thus, in the trans¬ 
port of adult sheep or dogs to a different climate, it 
may be expected that less change will be manifest in 
the hairy covering of the parent than in that of the off¬ 
spring which has been bom and passed the whole of its 
life in the new conditions. Thus the appearance, but 
by no means necessarily the reality, of an accumulated 
effect may be produced. In order to test the hypo¬ 
thesis of accumulation, it would be necessary to neglect 
the generation Which has been subjected to two very 
different environments and to determine quantitatively 
with all possible accuracy the characters of those 
which follow. The often repeated statements about 
the telegenic effect of mating " Lord More ton’s mare " 
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with a male quagga, when compared with the results 
of Prof. Cossar Ewart’s researches, prepare us for the 
belief that many a general impression which has been 
produced as evidence will collapse when it has become 
the subject of searching and critical investigation. 

In the preface the author speaks with some diffi¬ 
dence of the prominence given to his own researches. 
Investigations such as those into the effect upon off¬ 
spring of the relative freshness or stateness of the 
parental germ-cells would, in any circumstances, be 
an unfortunate omission from a book on variation. 
They are, moreover, described in the publications of 
scientific societies not always freely accessible to the 
general reader. For another reason also the book 
would have suffered if these researches had been treated 
less fully. When the author of a general work is not 
altogether wanting in the sense of fitness and propor¬ 
tion, the account of his own contributions to science 
will probably be the salt of his book. These subjects 
stirred his own enthusiasm for research, and In writing 
of them he is likely to stir the enthusiasm of others. 

E. B. P. 


MATHEMATICAL THEORY OF ECUPSES. 
The Mathematical Theory of Eclipses, according to 
Chauvenet's Transformation of Bessel's Method. 
Explained and illustrated by Roberdeau Buchanan, 
S.B. Pp. x+247. (Philadelphia and London: 
J. B. Lippincott Co., 1904.) Price 31s. net. 

HEN a practical man devotes himself to the 
task of explaining to others the difficulties of 
any sped a Used subject on which he has been engaged 
for many years, the result is likely to be satisfactory. 
There is always the chance that the prolonged study 
of one particular subject has had the effect of unduly 
exalting its importance, with the consequent loss of 
a proper perspective, and when one sees a compara¬ 
tively narrow branch of astronomical Inquiry, like 
eclipses, occupying a rather ponderous volume, he may 
be led to think that the subject has been indiscreetly 
expanded. We therefore hasten to say that there is 
no evidence of disproportionate treatment in Mr. 
Buchanan's book. He himself has been employed for 
twenty-three years in the office of the “ American 
Ephemeris and Nautical Almanac," and during that 
time has been responsible for the accurate preparation 
of the necessary information connected with eclipse 
prediction. Iiis practical acquaintance with the sub¬ 
ject eminently fits him for tho task he has undertaken, 
and his book is a success. The moon’s nodes have 
made more than one complete revolution since he 
began his work, and an entire series of eclipses has 
revealed to him their peculiarities and oddities. 

The theory of eclipses has been well explained by 
various astronomers, and practical rules given by 
some. Hallaschka, in his “ Elements Eclipsiiun," 
following the method of orthographic projection, has 
worked out an example in full. Woolhouse, in the 
appendix to the “ Nautical Almanac " for 1836, not 
only discussed the subject with great fulness, but 
gave practical rules for the determination of the 
phenomena, which for many years were followed in 
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the preparation of the English ephemeris, and perhaps Downing, quoted by the author, we gather that the 
are 10 still. Bessel gave a more thoroughly con- occultation diameter of the moon, as used in the pro¬ 


secutive discussion, which Chauvcnct followed in his 
treatise, and this last forms the basis of Mr. 
Buchanan’s work. The practical part of the arrange- 
ment does not seem to be easily systematised. A 
computer finds some difficulty in translating the 
formula into numbers. There are to the uninitiated 
continual ambiguities about the quadiants; and the 
manner in which angles are to be reckoned is fre¬ 
quently a stumbling block to the unwary. Perhaps 
these little difficulties are more noticeable in Wool- 
house’s method than in Bessel's, but it is with the view 
of limiting these troubles and of giving a convenient 
arrangement to the whole of the work that Mr. 
Buchanan has written his book. In his time he must 
have met with all the difficulties with which a young 
computer has to contend, and must have removed these 
out of the path of many. Knowing these pitfalls, he 
has done his best to get rid of them by suitable e\plan- 
ations, and probably with success. But those who 
have conducted pupils through carefully worked 
examples know only too well that a fresh set of diffi¬ 
culties is apt to reappear with a new case. 

The author has divided his book into two parts 
In the first he treats of solar eclipses and the method 
of deriving the various curves which are necessary for 
the exhibition of the whole circumstances of the 
phenomenon on a map. Here wc get the north and 
south limits of total and partial eclipses, the position 
where the eclipse begins and ends with the sun in the 
horizon, and one can follow the method by which 
are drawn those weird curves on the eclipse maps that 
accompany every nautical ephemeris. By way of 
adding a little lightness to a rather dreary subject, we 
may notice some curiosities the explanation of which 
is not very readily seen without the assistance of a 
competent guide, such as the occurrence of a north 
limiting curve of totality falling south of the south 
limiting curve. Ingenuity might construct some 
further troublesome problems of this nature when the 
clue is furnished, and one can imagine an examiner 
exulting over the discovery of such oddities, affording 
as they do opportunity for worrying unhappy candi¬ 
dates who fall into his hands. 

In the second part of the book we have detailed 
the method of computing the circumstances of lunar 
eclipses, occupations of stars by the moon, and of the 
transits of Venus and Mercury. These are practically 
particular cases of the same problem as that treated 
in the first part, simplified by certain conditions. In 
the case of the lunar eclipse, the absolute position of 
the moon and shadow areindependent of the position of 
the observer on the earth, arid therefore the effects of 
parallax can be treated much more simply. We 
notice that the semi-diameter of the shadow is in¬ 
creased by the fiftieth part of its amount, in preference 
to the older estimate of 1/60, but the whole question 
of seml-diamcters is a troublesome one, which will 
soon have to be treated with great rigour. The 
occultation scmi-diamcter is not altogether satis¬ 
factory, and some international convention is needed 
to secure uniformity. From a letter from Dr. 
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paration of the English “Nautical Almanac,” differs 
2' 36 from that employed in eclipse calculations. But 
wc find a little difficulty in following the author in 
his reference to authorities. In the matter of lunar 
parallax, Adams is not quoted, and Lardner’s “ Hand¬ 
book of Astronomy,” or Proctor on “The Moon,” 
can scarcely be considired original and trustworthy 
sources. W. E. P. 


ENGLISH FIELD-BOTANY. 

Flora of Hampshire, including the hie of Wight. By 
Frederick Townsend, M A , F.L S. Second edition. 
Pp \xxviii + 658 (London Lovell Reeve and Co., 
Ltd , 1904.) Price 215. net. 

NGI.ISH field botanists frequently complain that 
the British floia has not yet received the careful 
critical attention which has been lavished on Con¬ 
tinental floras. To a certain extent this is doubtless 
true. Wc have no manual that for thoroughness of 
treatment and wealth of reference to original descrip¬ 
tions and type-specimens can lompare with Rouy and 
Foucault’s “ Flore de France at the same time there 
is an abundance of valuable information scattered 
through our numerous natural history journnls only 
waiting for some energetic and widely experienced 
systematist to collate and bring together in a really 
satisfactory British flora There arc several botanists 
eminently fitted for such an undertaking, and it is 
urgently to be desire d that one or more of them should 
take the matter in hand. Meanwhile, our numerous 
and rapidly accumulating county floras arc paving the 
way to a complete botaniial survey of the British 
Isles 

In Mr. Townsend’s “ Flora of Humpshire and the 
Isle of Wight ” wc have one of the best books of its 
class, and the work nnd careful attention expended 
upon its production must have been very considerable. 
The volume opens with d chapter on topography and 
clinidle This is followed by an account of the geo¬ 
logical structure of the district, including a summary 
of Mr. Clement Keid.’s tesearrhes on the fossil seeds 
of the Stone and Silchester bed9 of the newer Tertiary 
formation. In his list it is particularly Interesting to 
notice the names of several plants usually regarded 
as weeds of cultivation, or as colonists, such as 
Brasstca alba, Boiss., Thlaspt arvensc, L , Linum 
usitatissimum, Linn , nnd also damson and plum. 

The now generally approved method of dividing a 
district into botanical areas according to its river- 
systems is here in the main followed, and a useful map 
of the county is appended. Turning to the systematic 
section—by far the larger portion of the book—so 
many points call for attention that it is quite impossible 
within the limits of a short notice to mention more 
than a few of them. In the section devoted to 
Ranunculus, what appears to be a satisfactory 
account of the forms of R. acris is given; this will be 
appreciated by many collectors. The name Nymphat* 
alba, Linn., is retained instead of Castaha sptciasa. 
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Salisb which found favour m the eyes of the editors of 
the “ London Catalogue (ninth edition) Vtola 
calcarta Bab appears as var of V htrta Linn 
though the author admits an Inclination to regard it 
as a starved or stunted form rather than -1 variety No 
mention is made of V calcarta Gregory which has 
been cultivated and appears to be a good species 
V camna Linn is given as synonymous with 
V flamcomis Sm non Torstcr while V ertcetorum 
Schrader appears as a hybrid camna xlactea All 
botanists will not find themselves in agreement with 
Mr Townsend upon this point for V ertcetorum is 
sometimes abundant where V lactea is extremely 
sc tree Perhaps it may be hoped that cultivation will 
settle the question especially if it bt foe nd th it hybrid 
violas obey Mendel s law of segregation 
The list of Rubi brings the number up to e ghty five 
making the lounty with one exception the richest 
in brambles of any in the British Isles Some useful 
notes on the genus T rythraea arc given and the variety 
iphaerocephala I owns of C capxtata Willd is 
beautifully figured the author now considers that the 
plant does not merit a vanetal name 
Among the Monocotyledons the Rev E F I in ton s 
Orchis ertcetorum is fully described It appears to be 
a well marked plant and the fact that it grows only 
on heaths while the chalk plant is typical O maculata 
cannot be said to militate against its claim to specific 
rank in view of the parallel case of distribution of the 
two plants included under the nimp Valeriana 
offiemails Linn But here again there may be great 
virtue in cultivation It is satisfactory to find the 
truth told about Ruscus aculeatus The plant with 
staminate flowers has narrower cladodes than the 
pistillate plant and there is no evidence for a narrow 
leaved and a broad leaved variety 

In an appendix appear notes on several plants 
amongst which are Stellana umbrosa Opi/ and 
S media I inn (both of which are fully diagnosed) 
Prunus sptnosa Linn P fruticant Weihe P 
msititia Linn and P domesttca Linn An account 
of Murbcck s arrangement of the gentians is given 
and all the forms of Euphrasia and Salicornia noted 
in the county are described So much matter of 
general interest is brought together that no field 
botanist be he a native of the district or a worker m 
any other part of the country can afford to neglect 
this volume 


SANITARY ENGINEERING 
Small Destructors for Institutional and Trade Waste 
By W Francis Goodrich Pp 1*7 (London 
Archibald Constable and Co Ltd 1904 ) Price 4 s 
net 

M R GOODRICH S book on Refuse Disposal 
and Power Production which dealt with the 
problems arising in the disposal of civic waste was 
recently reviewed in these columns (May is 1904 vol 
Ixx p 35) n jthe present volume the same author 
treats of the equally important subject of the disposal of 
institutional and trade refuse that is with the design 
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and working of small destructors The aim has beta 
to make clear the fact that high temperature Working 
is as vital in the small as in the large destructor 
In an introductory chapter Mr Goodrich lays down 
the principles which must be observed in the design 
of small destructors and he points out that it is 
possible to operate at a low working cost such de 
s true tors when built on modtrn lines 7 he weak points 
in the design t f the earlier forms were precisely those 
which were found in the early forms of large municipal 
destructors namely low temperature system of work 
mg slow ci nbustion and inadequate and unsatis 
factory methods of feeding the refuse into the cells 
these difficulties however have all been overcome and 
at the present day small destructors for use in institu 
tions such as isolation hospitals hotels &c can be 
obtained as sat sfactory in every respect as the large 
ones now so commonly employed On account of the 
unpleasant substances which have to be dealt with in 
many of these institutional destructors they are often 
neglected and proper supervision over them is not 
maint lined this leads to the refuse being improperly 
fed into the destructor in a good modern type there 
is no risk of th s misuse as it is impossible to feed 
the destructor in any other way than that originally 
provided by the designer 

A number of typical destructors suitable for such 
institutions arc described and llu&tratcd the drawings 
being fairly complete In thinly populated districts 
it is often advisable to have a portable destructor and 
two VLry successful ones of this type namely a 
Horsfall and 1 Meldrum are described Such port 
able destructors would be invaluable during campaigns 
and in our home training camps How dangerous 
the waste from a large camp may become to health 
was vividly shown during the inquiry by the Royil 
Commission into the war in South Africa Many of 
the medical witnesses expressed the opinion that 
hundreds of live# might have been saved had the 
necessary steps been taken to destroy camp refuse 
properly and to supervise thoroughly the sanitary con¬ 
dition of camps In America which strangely 
enough has lagged behind in the adoption of mum 
cipal destructors there has been a considerable de 
velopment in the utilisation of the smaller forms both 
for hospitals and for hotels The latter portion of the 
book treats of the disposal of trade refuse and the 
author points out how valuable from the point of view 
of generation of power this trade refuse often is Such 
trade refuse can only be burnt in boilers specially de¬ 
signed for fuel of low calorific power and where the 
boilers arc properly designed there is no difficulty in 
utilising it A number of different types of furnaces 
and boilers suitable for use with trade waste are de¬ 
scribed and illustrated in these chapters 
The last few page* of the book are devoted to a 
discussion as to the advantages of disposing of car 
cases of diseased and condemned beasts by mean* of 
suitably designed destructors The bock will be 
found like Mr Goodrich s other books upon this 1 m 
portant branch of sanitary engineering extremely 
valuable by all who are engaged in dealing with the 
disposal of solid refuse T H B 
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OUR BOOR SHELF. 

La StaHqut chimtque basie sur Us deux Prindfet 
fondamentaux de la Thermodynamtque. By E. 
Arils. Pp. vili+asi. (Paris: A. Hermann, 1904.) 
Price 10 Irenes. 

Die heterogenen GHeichgewichte vom Standpunkte der 
Phasenlenre. Zweitea Heft, erstcr Tell. By H. W. 
Bakhuis Rooxeboom. Pp. xii+467. (Brunswick: 
F. Vieweg and Son, 1904.) Price 12.50 marks. 

Tub two volumes under review are concerned with 
the application of thermodynamics to the problems of 
general chemistry, but are yet so different in material 
and in treatment that few points of resemblance may 
be found between them. 

In the book by Licut-Colonel Arils the mathe¬ 
matical derivation of the laws of equilibrium from 
the fundamental principles of thermodynamics aro 
stated in the most abstract and general form with just 
sufficient exemplification to indicate the bearing of the 
deductions on the practical work of physical chemistry. 
The author uses as characteristic function the thermo¬ 
dynamic potential at constant pressure, and it may be 
said in a word that his deductions are as simple and 
concise as the case will allow, the introduction of use¬ 
less conceptions and formulas being scrupulously 
avoided. One noteworthy feature which might with 
advantage be imitated in other works on thermo¬ 
dynamics applied to chemistry is the postponement of 
the discussion of the perfect gas to a point in the last 
third of the volume. The student is only too apt in 
dealing with the involved formulae of certain cases of 
chemical equilibrium to introduce unconsciously into 
his equations some result which has its origin in a 
consideration of perfect gases, thereby obtaining a 
simple result apparently general, but in reality not so. 
The temptation to do this is greatly lessened by the 
simplification of the perfect gas being delayed 
until the general formulas are well developed. The 
book is well and clearly written, and those interested 
in mathematical chemistry will be thankful for this 
lucid exposition of the subject. 

The first part of Prof. Roozeboom’s book has already 
been noticed in Nature. It dealt with the equilibria 
of systems of one component. The present volume 
deals with the equilibria of binary systems, though 
such is the wealth of material that it has been found 
necessary to reserve the discussion of many systems 
presenting special features for a subsequent volume. 
In contradistinction to the work of Colonel Arils, there 
is scarcely a mathematical formula to be found in Prof. 
Roozeboom’s treatise; the graphic method is used to 
the practical exclusion of others. In the present part 
there are 150 diagrams, chiefly of curves the co- 
ordinates of which are pressure, volume, temperature, 
and composition in •some combination. As in the first 
part, the various equilibria are carefully classified 
according to the nature of the phases involved, and 
each class is discussed in detail with the most pains¬ 
taking completeness, and with full reference to the 
original sources of the experimental work used in illus¬ 
tration. In general terms the volume may be said to 
deal with simple solutions, and no one whose interest 
lies in this direction can afford to dispense with the 
aid of such a valuable guide to the work already 
accomplished, and to the theory of the practical work 
still to be performed. J. W. 

The Timbers of Commerce and their Identification. 
By H. Stone. Pp. xxvili + sii. (London: William 
Rider and Son, Ltd., 1904.) Price 7*. 6d. net. 

This work is sure to meet with a cordial reception 
and to be welcomed by all branches of the timber trade. 
The information contained in its pages is such that 
only an enthusiast and expert coulif .bring together 
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with the cooperation of others Interested in the growth 
and utilisation of timber in every part of the globe. 
In all 247 different species are described, even to the 
minutest detail. In each case the specific name and 
authority are stated, and, wherever necessary, to avoid 
confusion, the synonyms have also been added. Then 
comes a list of the alternative names, or what wc 
might call the common names. It is a well known 
fact that frequently one and (he same kind of timber 
receives two different names, wherejs two totally 
different species may be known by the same common 
name. The vernacular names in foreign languages, 
so far as they are not to be found in dictionaries, have 
also been quoted. Following this comes a paragraph 
dealing with physical characters, &c., such ns recorded 
dry weight, hardness, taste, combustion, character of 
ash constituents, &r. The grain and bark are next 
described. The following paragraph deals with the 
uses to which the timber may be put. The colour is 
also given as a means of identification, and the 
anatomical characters, as seen in transverse and longi¬ 
tudinal sections, are fully described. 

The author seems to have spared no pains in collect¬ 
ing and authenticating the vast amount of information 
and details necessary for the above purpose. A very 
valuable feature of the book are the illustrations, 
numbering 18; photomicrographs, which represent all 
the genera mentioned in the text, except whine a single 
illustration serves for more than one genus In most 
cases the photographs are taken from transverse 
sections, though in many cases longitudinal sections 
arc also given, it is stated that the scale of magnifi¬ 
cation is three times the actual size, and is designed 
to show the appearance of a transverse section as seen 
by means of an ordinary hand lens. For those de¬ 
siring further general information about wood a very 
useful bibliography is given at the end of the book. 
Also two appendices arc added, which respectively 
describe the method and apparatus for measuring the 
amount of resistance in timber to impact and the 
absorption of water by a given area on any surface of 
a piece of wood. 

At the beginning of the book a very interesting 
chapter, entitled “ Practical Hints,” |s included, which 
we are suie will be read with much interest and profit 
by all those who work with wood. The index is a 
very complete one, and will render the book invaluable- 
as a ready work of reference 

Verhandlungen der dcutschen toologischcn Geiell- 

schaft, for 1904 Pp 252; illustrated. (Leipzig: 

Engelinann ) Price its net 
This valuable publication contains the papers read at 
the twenty-fourth annual meeting of the society, heltf 
at Tubingen on May 24-26, 1904. The congress was 
opened by an address from Prof. Spengel, in which the 
society was congratulated on the gwid work it con¬ 
tinued to produce, and especially on recent investi¬ 
gations on the structure 01 the Protozoa and on the 
relations of the nucleus to the general mass of proto¬ 
plasm. To Prof. Blochmann was assigned the 
pleasant task of welcoming the society to Tubingen. 
The published papers arc sixteen in number, in addition 
to which were numerous exhibits and demonstrations. 
Most of the former are of an extremely technical 
character, and to a large extent interesting chiefly to 
specialists. Among them we may refer to Prof. A. 
Brauer's account of recent investigations into the 
structure of the light-organs of the bony fishes, more 
especially of the deep-sea forms, in which the question 
of the relation of these structures to the lateral line 
system is discussed at considerable length. Dr. von 
Buttel-Reepen's article on the mode in which the larvss- 
of the honey-bee are made to assume a particular sex 
is also one of considerable importance. In the course- 
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of a discussion on the zoological system as commonly 
taught, Prof. H. E. Ziegler emphasises the view that 
the rhlzopod and flagellate animalcules, together with 
the Sporozoa, form an allied assemblage, while the 
ciliated animalcules, both as regards the nature of 
the nucleus and the mode of reproduction, are 
altogether different. In a fourth important com¬ 
munication Pr. Bresslau amplifies and Illustrates his 
discovery that the marsupium of the marsupials, In 
place of being a simple organ, is realty formed by the 
amalgamation of a number of small pouches. These 
pouchlets, which at first form solid ring-like growths 
of the epidermis, soon begin to degenerate, and are 
merged in the wall of the marsupium. R. L. 

The Optical Dictionary. Edited by Charles Hyatt- 

Woolf, F.R.P S. Pp. x+77. (London : The Guten¬ 
berg Press) Price 4 s. net. 

This is an optical and ophthalmological glossary of 
English terms, symbols, and abbreviations, together 
with the English equivalents of some French and 
German terms arranged alphabetically. The mean¬ 
ings are, as a rule, very clearly given, and the book 
should prove of use to students (especially medical 
students) who suddenly come upon an unfamiliar term 
in the course of their general reading. Of course, it 
must be understood that it is practically impossible 
to explain properly any scientific term in a line or two, 
and this is all that is attempted; the meanings given 
must therefore in most cases be somewhat unsatis¬ 
factory. But the book will doubtless succeed in its 
aim, especially in the translation of foreign terms. 
As regards accuracy—the sine qud non of a dictionary 
—we only notice a very few actual errors, e g. 
dioptncaUy does not mean by reflection, and in the 
definition of numerical aperture the words refractive 
index of the medium in which the object ts immersed 
scarcely indicate that the medium must extend into 
contact with the objective. Underlant is apparently 
a misprint for undulant, and one-third of p. 70 has 
got Into its wrong place. 

But these are not very important blemishes, and we 
cordially recommend the book to those whom it may 
concern. 

Practical Professional Photography. Vols. i. and ii. 

By C. H. Hewitt. Pp. 126 and 114. (London: 

Ihffe and Sons, Ltd., 1904.) Price ix. net each. 
Thbsk two volumes form a very useful addition to the 
Photography bookshelf series, of which they form 
Nos. 17 and 18. Although the author does not profess 
to go into any great detail, he gives an excellent 
account of the necessary requirements of the pro¬ 
fessional photographer, from the choice of business 
premises, the handling of customers, book-keeping, 
4 c., down to the packing up of the finished pictures 
and their dispatch. The chapters on portraiture, com¬ 
position, and lighting are especially satisfactory, and 
many a valuable hint is contained therein. 

A great number of illustrations accompany the text, 
and serve the useful purpose of illustrating the author’s 
remarks on many lines of work. 

Solutions of the Exercises in Godfrey and Siddons's 

Elementary Geometry. Bv E. A. Price. Pp. 172. 

(Cambridge: The University Press, 1904.) Price 

5s. net. 

This book will be found very useful to all, both pupils 
and teachers, who use the well known work of Messrs. 
Godfrey and Siddons. The solutions, 1836 in number, 
contain not only the deductive, but the drawing 
exercises, the figures being all such as the pupil is 
required to construct. We cannot refrain from plead¬ 
ing for a better figure of a hyperbola than that given 
on p. 143, which a drained eye rejects at once, although 
it is not cssenti^TO the pupil's work. 
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LETTERS TO THE EDITOR. 

[TJw Editor does not hold himself responsible for opiatew 
expressed by his correspondents. Neither cm he undertake 
to return, or to correspond with the writers of, refected 
monuecripts intended for this or any other part of Naxtfldt. 
No notice is taken of anonymous commun icati ons.] 

Avaraga Number of Kinsrolk in Bach Dsgras. 

May I ask you to insert yet another brief communication 
on the above subject, because private correspondence shows 
that paradoxical opinions are not yet wholly dispelled? 
The dearest way of expressing statistical problems le the 
familiar method of black and white balla, which I will now 
adopt 

Plunge both hands into a dark bag partly filled with black 
and white balls, equal in number, and well mixed. Grasp 
n handful in the right hand, to represent a family of boys 
and girls. Out of this unseen handful extract one ball, still 
unseen, with the left hand. There will be on the average 
of many similar experiments, as many white as black balls, 
both In the original and in the residual handful, because 
the extracted bull will be as often white as black. Using 
my previous notation, lot the number of balls in the origins! 
handful be ad. Consequently the number in the residual 
handful will be ad - 1, and the average number In It either 
of white or of blark balls will be half as many, or d—). 
It makes no difference to the average result whether the 
hitherto unseen ball In the left hand proves to be white or 
black. In other words, it makes no difference in the 
estimate of the average number of sisters or of 'brothers 
whether the Individual from whom they are reckoned be a 
boy or a girl; It is In both rases d-i. The reckoning may 
proceed from one member of each family taken at random, 
or from all its members taken in turn, the resultant average 
comes out the same. 

This, briefly, is m> problem Francis GAlton. 

On the State in which Helium Exist* in Minerals. 
In 1898 I published in the Proceedings of the Royal 
Society the results of some experiments on the evolution of 
gases from minerals on heating them. I succeeded in 
proving that the hydrogen and carbon monoxide in the gaaea 
could be accounted for quantitatively by the reduction of 
water vapour and carbon dioxide by ferrous oxide, or by 
similar substances, and that, except in cases in which 
cavities could be proved to exist, the evolution of a gas 
from a mineral implied chemical change at the moment of 
heating. In the cases in which helium was evolved on heat¬ 
ing a mineral, I pointed out that by the action of heat it li 
possible 10 obtain only half the helium, though the evolution 
of this gas never really ceases, but only becomes very slow. 
This I took to be evidence of the existence of a chemical 
compound of helium with some constituent of the mineral. 

Recently (Trans. Roy. Dublin Soo., 1904) Mr. Moss has 
shown that by grinding pitchblende in vacuo helium is 
evolved, and considers this result as certain evidence of the 
existence of the gas in the free state in cavities. Sines, 
however, helium is evolved, though slowly, from the crushed 
mineral at a temperature not above 300° C., the liberation 
of the gas in Mr. Moss’s experiment may be attributed to 
local heating set up In the process of grinding. 

In view of recent discoveries it appears to me that both 
of us have been on the wrong track in looking for an 
explanation of the phenomenon. As Sir William Ramsay 
and Mr. Soddy have shown, the presence of helium In the 
minerals may have resulted from the decomposition of radio¬ 
active matter, formerly present in them. Recently Dr. 
Jaquerod, of Geneva (Comptes rendus, 1904, No. so, p. 789), 
has found that when helium is heated in a quarts bulb to 
a temperature above 500 s C. the gas passes out through the 
quarts with a velocity which Increases with the temperature. 
At uoo°, in a comparatively short time the pressure In 
the bulb fell considerably below that of the idmosphsr*. 
Hydrogen appeared to behave similarly. 

This experiment shows that quarts, and probably sub¬ 
stances of the nature of the minerals we ere considering, 
though Impermeable to helium at low temperatures, become 
permeable at moderately high temperatures, and fumishSs 
us with a solution of th* second part of our problem. 
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I think that we are now juitifled In awumlng that the 
heHum, a product of radio-active change, i* present in the 
minerals in a state of supersaturated solid solution; that 
the mineral substance being impermeable to the gas at 
ordinary temperatures, the velocity with which equilibrium 
Is established between the helium in solution and the helium 
In the gaseous phase is infinitely small, but increases very 
rapidly with rise of temperature; that as the solubility of 
helium In the mineral substance is probably very smalt, 
the mineral cannot be made to re-absorb the gas. Grind¬ 
ing even to an Impalpable powder, if unaccompanied by 
local heating, shoutd result in the evolution of minute 
quantities of helium only. 

I may point out in conclusion that the “ deflagration ” 
which takes place when “ fergusonite ” Is heated, and 
was taken by Sir Wm. Ramsay and myself to indicate the 
presence of a chemical compound of helium, alto takes place 
in the cose of some minerals which contain no helium. 

University College, Bristol. Morris W. Travers 


Ths Pollination of Exotic Flowers. 

In connection with Prof. Groom's article on the pollin¬ 
ation of exotic flowers (November to, 1904, p. 36) the 
following notes may be of interest. The inflorescence of 
Marcgravia Umbtllata is described in Scbimper's " Plant 
Geography,” where Belt’s description is quoted from the 
“ Naturalist in Nicaragua.” The plant Is common here, 
climbing to the summit of the forest trees, and is frequently 
visited by humming birds. The bird settles on the top of 
the flowers and inserts its long curved beak into the pitchers 
below to suck the sweet juice which they contain. I have 
not seen Insects visiting the flowers, neither have I found 
them in the pitchers, and conclude that the birds are 
attracted by the sweet juice itself rather than by insects in 
search of it as Belt suggests. 

Flowers with strong scent and brush-like stamens are 
very common, and one of them, the Pols Doux (Inga 
Uturina), Is surrounded when in blossom by a motley crowd 
of bees, large beetles, and insects of every description, as 
well as by humming birds of several species. The latter 
certainly visit very different plants, but are most familiar 
hovering round the banana flowers, sucking the drops of 
sweet liquid continually oozing from them 

Flowers like the Pols Doux are easily destroyed by heavy 
rain, and blossom only for a short period. A large number 
of others are provided with horned stamens, with barren 
anthers or anther lobes. May not this be a protection 
against loss of pollen by rain and wind, It being kept in 
a sheltered situation, and only set free when an alighting 
Insect moves the stamens? It would be Interesting to 
observe how far the abundance of flowers with horned 
stamens is correlated with heavy rainfall and constant wind. 

Dominica, December 13, 1904. Ella M Bryant. 


Reversal of Charge in Induction Machines. 

I HAVE tried Mr. G. W. Walker’s experiment with a small 
WImshurst, with 8* plates, and find that the reversal he 
mentions generally takes place, but not always. In my 
case, however, the machine is made so as to excite either 
way, and the reversal will not take place unless excitation 
has occurred while the motion is reversed. 

R. Lanoton Cole, 

Sutton, Surrey, January 6. 


EVIL SPIRITS AS A CAUSE OF SICKNESS 
IN BABYLONIA .‘ 

I N a former number of Nature (vol. lxix., p, a6) the 
attention of our readers was directed to the appear¬ 
ance of the first volume of a work which Mr. Campbell 
Thompson, of the British Museum, was devoting to 
the consideration of the important function which devils 
and evil spirits were believed to play In the produc¬ 
tion of disease by the early inhabitants of Babylonia. 
DsyOs sad EvU Spirits rf BsbylooU.” By R. CunpbtU 
V»L iL Pp Uv4-179. (London: Lusw and Co,, 1904.) 
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It was impossible at that time to state the final eon> 
elusions at which Mr. Thompson had arrived, for the 
publication of his work was not completed; but now 
that wc have the second volume in our hands our 
readers are in a position to judge for themselves of the 
character and importance of the results, which have 
now been clothed in the dress of a modern language 
for the first time. The sources of such results, we 
need hardly say, are the terra-cotta tablets of the 
royal library at Nineveh, now preserved in the British 
Museum, and after a careful examination of Mr. 
Thompson’s volumes we are able to say that thetrans- 
lator has done his best to reproduce the meaning of 
the documents which he plates before us without 
unnecessary comments or theories. 

It must be said at the outset that wc do not regard 
Mr. Thompson’s work as final in all particulars, for 
in respect of many Assyrian texts this work is the 
editio princept; but none can fail to be pleased with 
the manifest honesty of the translations, which quite 
justifies us in overlooking the baldness and crudity 
of expression which sometimes characterise them. 
In studies of this kind we want the texts and the best . 
rendering of them possible, but the most important 
point of all is that the editor should not read meanings 
into the words of his texts or twist them to suit pre¬ 
conceived notions. It goes without saying that Mr. 
Thompson’s translations will not be accepted by other 
labourers in his field without leservation. Indeed, we 
may note in passing that M. Fossey has already 
animadverted upon them in the Recue it de Travaux, 
in the Revue Critique, and In the part of the 
Journal Asiatique just Issued. It is no part of our 
duty here to attempt to vindicate Mr. Thompsons 
renderings or to belittle M. Fossey’s knowledge of the 
science of ancient magic, but it must in common fair¬ 
ness be stated that the latter savant is not skilled in 
dealing with cuneiform documents except through the 
medium of the copies of other scholars who have been 
trained in making transcripts direct from the original 
tablets, and the mere fact that he condemns Mr. 
Thompson’s derivations from the Syriac proves that he 
does not comprehend the importance of one northern 
o._:a. twUnincr tn exnlnin another. On the 


Semitic dialect in helping to explain a . 

other hand, Mr. Thompson has spent some years in the 
task of copying the various classes of tablets which 
he is now editing and translating, and though some 
may admire M. Fossey’s tempting renderings and 
prefer them to those of Mr. Thompson, it should be 
remembered that the translations set forth in the volume 
before us are those of the skilled workman who la 
working at his trade, whilst those of M. Fossey are the 
product of a student of magic and religion >" general. 

The groups of tablets published by Mr. Thompson 
are fivo in number. The first are inscribed with 
exorcisms and spells which arc directed against the 
disease of ague or fever; the second contain charms 
and incantations which were intended to do away with 
headache; the third deal with a series of diseases 
of an internal character, but it cannot at present 
be said exactly what those diseases were; the fourth 
are inscribed with texts written with the view of 
destroying the “ taboo ” to which, it seems, man was 
thought to be peculiarly liable; and the fifth supply 
descriptions of supernatural beings, among whom 
may be mentioned a creature who was half woman 
and half snake. Mr. Thompson Identifies her with 
the goddess Nln-tu, who was the Babylonian equivalent 
of the Egyptian goddesses Hathor, Isis, Mer-sekert, * 
4c., and the Virgin Mary among Oriental Christian 
peoples. Like each of those goddesses she was a form 
of the World-mother, or chief Mother-goddess who 
plays such an important part In many mythologies. 
By way of supplement, Mr. Thompson has added the 
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ttranslatioa of an ancient prescription for curing the 
tooth-ache. The sufferer was ordered to mix eome 
(beer with oil and with another unknown ingredient, 
and, having rubbed it on his tooth, he recited the 
following word* three times;—“ When Anu had 
created the heavens, the heavens created the earth, the 
earth created the rivers, the rivers created the canals, 
the canals created the marshes, the marshes created 
the Worm, which came and wept before Shamash and 
cried out before Ea, saying:—‘ What wilt thou give 
me for my food? What wilt thou give me to eat? ’ 
To this the Sun-God replied‘ I will give thee dry 
bones and scented . . . wood.’ To this the Worm 
made answeri— 1 Of what use are dry bones and 
scented . . . wood to me? Let me drink between the 
teeth and let me be at the gums, that I may drink the 
Wood of the teeth and sap the strength of the gums, 
then shall I be master of the bolt of the door ' ” When 
■the patient had said the above, he was ordered to 
address the Worm and sav, “ May E.i smite thee with 



the strength of his fist, O Worml ” We can only 
hope that these potent words relieved the sufferer. 

The bulk of Mr Thompson's present volume is, of 
course, occupied with the transliterations and literal 
translations of the documents of which he treats; but, 
as these are manifestly intended for the expert in 
cuneiform only, we may briefly note the summaries of 
their contents, which appear in the preface. The texts 
which refer to words of power show that they possessed 
much in .common with a similar class or.document 
found. jK Hgypt and elsewhere. The Sumerian 
magiciair having found out the name of the devil which 
•caused the sickness he was called upon to cure, pro¬ 
ceeded to deal with it by meant of sympathetic magic. 
He employed ceremonies of various kinds, In which 
magical figures, loaves of bread, pieces of hair, water, 
a virgin kid, &c,, played prominent parts. Sidenesses 
■could be transferred to the dead bodies of kids and 
•pigs, and devili could be made to disappear into masses 
NO. 1837, VOL. 7 0 


of water collected in pots, whereupon the 
themselves would break. In Sumer and Abend 
knotted cords were much used for purposes of witch* 
craft, and knotted locks of hair were held to be an- 
powerful. The section which treats of the ban aha 
taboo Is especially suggestive, and we hope that Mr. 
Thompson will say more on these subjects when he 
has collected a larger number of examples. Finally, 
he directs attention to the existence of the word 
“ Kuppuru,” which is the equivalent in meaning to the 
Mosaic idea of “ atonement,” and the texts printed in 
the volume before us show conclusively that the acts 
which formed the atonement removed the taboo which 
man had incurred. The Sumerian ceremonies of 
atonement were certainly developed out of sympathetic 
magic, and the examples of atonement given In the 
Bible show that the ceremonies mentioned were, in 
more than one case, closely connected with primitive 
Hebrew magic Those who are Interested in the study 
of magic in all its forms will find Mr. Thompson's 
book of considerable interest and Importance. 


SPEECH CURVES. 

A N interesting lecture * was recently delivered in 
*■> the psychological Institute of the University of 
Berlin by Prof. Scripture, of the University of Yale, 
whose investigations in phonetics are well known. 
Prof. Scripture's method is that first employed by 
Fleeming Jenkin and Ewing, and afterwards de¬ 
veloped by Hermann, the writer and others, namely, 
to record on a moving surface, either by photo¬ 
graphy or by a direct system of levers, the curves 
imprinted by speech on the cylinder of a phonograph 
or on the disc of a gramophone. Dr. Scripture has 
recently improved the mechanism of his apparatus so 
as to obtain an amplification of the curves, about three 
times in the horizontal and three hundred times in the 
vertical direction, while the speed of the movement of 
his gramophone plate was reduced 136,300 times that 
at which it rotates during the acoustical reproduction 
of the sound His curves have been submitted to 
analysis, and it shows the energy with which the 
research is being prosecuted when he Is able to state 
that in America he has twenty persons engaged In this 
special bit of work. 

In the discussion of his results, Prof. Scripture, in 
the first instance, refers to some remarks by Prof. 
Sievers, of Leipzig, on what may be called the 
" melody ” of vowels and words. Prof. Sievers says 
that each line and verse of a poem has its own melody, 
and that this will be determined by the psychological 
condition of the individual at the time of its vocal ex¬ 
pression. An author, too, while writing a poem, say 
one of a dramatic character, may give a certain 
“ melody ” to the expressions of one indivlduaL 
Goethe, for example, causes Faust to drop his voice at 
the close of a sentence, while the voice of Mephisto- 
pheles rises and falls in a variable manner. Sievers 
also points out, as a curious fact, that when Goethe 
completed the poem, many years after he wrote the 
earlier portions, he had forgotten these melodic effects, 
and the later portions have not the same melodic 
characteristics. Prof. Scripture supports Prof. 
Slevers-’s view. This melodic character will thus affect 
the quality of a vowel sound. 

Prof. Scripture holds that the movement of the vocal 
cords does not produce a sinuous curve, and herein, 
he agrees with Marage, of Paris. By the movements 
of the cords a number of sudden and more or less violent 
shocks are given to the air, and each shod* It com¬ 
municated to the air in the resonators. In tills way 

1 “{for ds> Stotam <W Sprmih Karrss." By K, W. MpWs 
AnmUm dtr Nmtmrpiu U t^kU (Uipof: V* sad Co.). —V— 
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'mow interpret the groups of marks made on the wax 
cylinder of tne phonograph. Each group corresponds 
te a “ shock ” from the cords, and the smaller curves 
making up the group are due to the movements of the 
dir in the resonators. Prof. Scripture is not satisfied 
'tpfth the theory of Helmholtz that the resonators de¬ 
velop overtones in a harmonic series, nor with that 
'of Hermann, who asserts that the resonance tones need 
not decewarily be harmonic. He states that he can¬ 
not Interpret his tracings by the rigid application of 
cither of these theories, and he lays stress on the fact 
-that the walls of the resonating cavities above the 
■cords are not rigid Eke the resonators of musical 
instruments, but are soft, as if the wall were fluid. 
Such a resonator, he says, will give its own tone in 
response to all tones. Wc confess that here we arc 
not able fully to comprehend the author’s meaning. 

Prof. Scripture endeavours also to establish a close 
relationship between the form of the vibration of the 
cords and the action of the resonators. According to 
him, the form of the vibration of the cord may be 
altered by changes in the action of the muscular fibres 
that tighten the cord, so as to produce a tone of a given 
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pitch. Assuming that each muscle fibre has a sepal ate 
nerve fibre (which is highly improbable), one can stc 
that the tension of the cords, even when adapted to the 
production of a lone of u given pitch, might be so 
modified ns to give out a tone-wave of a special form, 
and that thus an almost infinite variety of qualities of 
tone (tone-colours) might be produced. Ihe special 
-quality of tone would thus in the first instance depend 
on the psychical condition of the individual at the 
moment. In the next place, according to Prof. 
Scripture, the “ water-wall ” resonators, as he calls 
them, will develop their own tones, independently of 
the cord-tones, and thus, again, by a summation of 
these tones, the quality of the vowel-tone may be 
almost Infinitely varied In this way there is a 
physiological association between the movements of 
the cords and the action of the resonators. 

Prof. Scripture also notes that each vowel has its 
own harmony, depending on the resonators, and that 
If it is sounded for even a short time its “ melody ” 
may change. This is why it is that when we examine 
Hie waves corresponding to a vowel as transcribed 
.from die gramophone they are often seen to change in 
Oharfater as we approach the end of the series of 
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waves. The writer can corroborate this view from hi* 
observations by his own method of recording directly 
the vibrations of a phonograph recorder on a rapidly 
moving glass plate. 

Prof Scripture also points out a fact that was soon 
apparent to all observers in experimental phonetics, 
namely, that in the records of the phonograph or 
gramophone there are neither syllables nor inter¬ 
mediate glides, but a succession of waves, Infinitely 
diverse in form, corresponding to the tones of the voice 
or the sounds of any musical instrument The sound 
of a single vowel may be in a groove a metre long on 
the wax cylinder of the phonograph, and in the bottom 
of this groove there may be thousands of little groups 
of waves. The writer possesses records of fconjgs that 
if drawn out would be too metres in length. Finally, 
Prof. Scripture lays emphasis on the effect of varying 
intensity as influencing quality. Apart from the 
theory of vowel-tones advanced by the author, this 
interesting lecture owes its value to the way in which 
Prof. Scripture approaches the problem from the 
physiological and psychological side. The mode of 
production of vowel-tones is in this sense not entirely 
.1 physical problem. We are dealing with living cords 
moved by living muscles, and with curiously shaped 
icsonators having living walls. 

John G McKkndrick. 

GEOLOGY OF SPITI.<■ 

T HERE are »pots. insignificant In themselves, 
whii h have a world-wide celebrity among those 
interested in certain pursuits or Investigations. Such 
is Gheel to the alienist, Shide to the seismologist, or 
Bayreuth to the musician, and such, loo, is Spiti, a 
barren and sparsely inhabited valley in the centre of 
the Himalayas, which has long been known to geo¬ 
logists for its extensive series of richly fossiliterous 
locks. A district like this could not long escape the 
notice of the Geological Survey of India, and one of 
the earliest volumes of its memoirs is thnt by Dr. F 
Stohr/ka und F. R Mallet. Published in 1864, this 
remained the standard, and practically the only, de¬ 
scription of the geology of Spill until the publication, 
in 1891, of Mr. C I. Griesbach’s memoir, in which, 
while adopting his predecessors’ mapping in the main, 
he introduced great modifications in the sequence. 
Neither of these descriptions, however, is entitled to 
rank as more than a reconnaissance, but now we have 
the results of what may fairly bo doscribtd as a survey 
of this region, and, in an interesting and clearly ex¬ 
pressed memoir, Mr. Hayden has gone far towards 
clearing up the points which were in dispute. In all 
cases where he has found himself at variance with 
I his predecessors’ conclusions he has produced got" 
evidence, and it is in one way satisfactory that he is 
generally in agreement with the one who can no longer 
defend his views. ...» 

| The Spiti valley contains representatives of every 
series from Cretaceous to Silurian, and a Cambrian 
1 age is inferred for a series of sedimentary, but un- 
fossiliferous, beds underlying the latter. In all these 
Mr. Hayden not only collected from known, but also 
discovered several previously unknown, fossil-horoons, 
among the most interesting of which we may mention 
that ol the land plants of Culm age. In the Silunan 
he has restored Stoliczka’s correlation and fully sup- 
ported it by fossil evidence; on the other hand he nas 
confirmed Mr. Griesbach’s discovery of Loww Trlassic 
beds, and his conclusion that there Is, in Spiti, a con¬ 
tinuous conformable sequence from Permian to Upper 
Trias, and in this connection has rendered ample 

v*+x«9 , fllastrafftd (Cak*ttA • O wen-i t Printinf Ofic*, 1504- 
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acknowledgment of the work of the late Dr A v 
Krafft by whom it had been intended that the descrip 
tion of the Tnasuc rocks should be undertaken 
A chapter is devoted to the correlation of the un 
fossiliferous sequence of the outer Himalayas with 
that in Spiti and an impartial account is given of the 
guesses—they are nothing more—which have been 
made Mr Hayden does not attempt to deliver judg 
ment on this vexed question but seems inclined to 
wards Dr Stohc7ka a view, in this we think that he 
has not taken sufl cient ai count of whit may be calltd 
extra Himalayan considerations The differences be 
tween Spiti and the outer Himalayas the long sequence 
of fossillferous rocks in the one the complete lbsen e 
of fossils in the other seem to admit of only two ex 
planations—either the rocks of one area are unrepre 
sen ted in the other or the conditions of deposit n 
were so dissimilar that lithological sim lanty in the 
two areas is not to be looked for ind either supp si 
tion precludes ill hope if dirtct coi rdition 



The memo r is indexed and illustr ited by plates 
several of which ire reproductions of photographs b\ 
the author it bears the stamp of c ir ful work and 
is worthy of the reputation of the Gw logical Survtv 
of India We regret th it we cannot s ty as much ft r 
the method of stitching adopted bv the C leutt 
Government Press th botk may be r bound but! 
torn and mangled 1 ives can never make a s emly 
volurm 


SIR lAUDhR BRUM ON OW THF NEFI) OF 
PHYSICAL EDICAllOE 
' 7 ' Ill* report of the inter-departmental committee on 
•* phjhueSI deterioration while in the absen t f 
scientificfulv ascertained data it hesitated to pronov nc 
the ete! it investigated to be widespread has pointed 
us all to a better way and Sir Laudi r Brunton in these 
two addresses* drives home the lesson 
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In speaking at Cambridge to the Head Teacher** 
Association on the Nationu League, which owes its 
inception to his statesmanlike grasp of the psycho¬ 
logical moment at which to enlist the sympathy and 
interest of the nation half alarmed half repentant of 
iU easy optimism and louset-fotre Sir Lauder Brunton 
went direct to the point— 

How can wc alter most surely and speedily those 
conditions which tend to physical deterioration? 

I he answer lies m a nutshell By training the 
young to open air work and play to care of teeth and 
exercise of muscles the girls m preparation of appe¬ 
tising food the boys m such drill as will make them 
real defenders of their country 

We may not go so far as Sir Lauder in his belief 
in the educative value of die wall picture of the ravages 
of the tubercle bacillus—we remember the fearful Joy 
with whith we contemplated a ghastly picture of 
volcanic cokunng which an old lady assured us was 
an accurate delineation of a drunkard s stomach—nor 
do wo think his picture of the country cottage 
altogether accurate but he has seired the fact that 
the master of the siti ation is the teacher and to the 
teacher he turns confident in his zeal his devotion 
his stimulating propaganda his patient training, 
confident too in the plastic material our schools bring 
to his hand 

To another large class of workers m the public 
service the medical officers of health Sir Lauder 
Brunton also appeals He pointed out to the Incor¬ 
porated Soc 11\ that physical efficiency is more than 
doubtful in the m iss of people even if physical deterior¬ 
ation is unproved 

hor accurate data as to height and weight growth 
ind physical development of the youth of the nation 
we must look to the teachers in daily touch with them 
Such data have hitherto been conspicuous by their 
lbsence but once in existence they will enable the 
statesman and statistician alike to realise the problem 
they have to solve 

This involves periodical measurement and to render 
their task effective the teachers will need instruction 
and the most likely person to be called in to give that 
instruction is the M O H Without trenching on the 
medical profession the teacher may learn from them 
to detect signs of fatigue or mental strain to note 
defective vision md physical weakness all of which 
too often escape notice until irremediable mischief is 
done 

Sir I auder Brunton dwelt on the question of the milk 
supply the feeding of underfed school children and 
the housing question and warmly endorsed the com 
mittee s recommendation that the medical officer of 
health should have secuntv of tpnure in view of the 
local jealousies he may arouse the local prejudices he 
may cross Discussing the report Sir I auder Brunton 
approved the desire for a Board of Health to undertake 
some of the duties of the over worked Loral Govern¬ 
ment Board failing such a board he cordially 
welcomed the idea of an advisory council for matters 
concerning the national phvsique such council to 
consist of representatives of the Departments of State 
reinforced by men of science and by experts in ques¬ 
tions of health and of physical development 

He is assured of the readiness of the medical pro¬ 
fession to do their part in the educative work, he 
believes in equal readiness of the teachers to learn and 
teai h w hat it is of vital importance the coming gener¬ 
ation should acquire not only theoretically but 
practically a knowledge of the laws of health 

The N itionxl League for Physical Education and 
Improvement has so far been mainly confined to die 
medical profession but now that its aims are focused 
afed -defined Sir Lauder looks to a wider public He 
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hooca that before long not only every medical officer 
of neelth ana every school teacher, but every man and 
woman who knows what Is needed, will join its ranks. 
Thus will be formed that body of enlightened public 
opinion which Is the moving power in every reform 
worked, in every advance made by nation, district, or 
P*™"* >nd thus the gospel of physical culture and 
healthy environment may win its way to every British 
home. No more patriotic work can be imagined, even 
though “ the foes be they of our own household. ” 


NOTES. 

Ths council of the Geological Society of London has de¬ 
cided to award the medals and funds this year as follows •— 
Wollaston medal to Dr. J. J. Hams Teall, F.R.S., 
Murchison medal to Mr. Edward John Dunn, of Melbourne; 
Lyell medal to Dr. Hans Reusch, director of the Geological 
Surrey of Norway; Blgsby medal to Prof. J. W. Gregory, 
F.R.S.; Wollaston fund to Mr. H. H. Amold-Bemrose, 
Murchison fund to Mr. H. L. Bowman; and Lyell fund to 
Mr. E. A. Newell-Arber and Mr. Walcot Gibson. 

St. Makoarit's Bat, Dover, where great falls of cliff 
frequently occur, was the scene of another landslip on 
Tuesday, January 10, when an enormous tiles of the cliff, 
estimated by the coastguard at about a quarter of a million 
tons, fell Into the sea. The fall occurred a little to the 
eastward of the bay, where the cliff is about 150 feet high. 
When the fall took place, about 9.3a a.m., it Is said that 
a very sharp earth tremor was felt throughout the village, 
and waa at first believed to be an earthquake. A further 
fall occurred at noon. As the result of these landslip* a 
gap about aoo feet wide and 50 feet deep appears in the cliff 
The dibrts at the foot of the dlff covers a large area with 
some very large fragments of rock. The mass is 20 feet 
or 30 feet high, and extends seawards about a quarter of a 
mile. 


Wb learn from the Timet that an International Archaeo¬ 
logical Congress will be opened at Athena by the Crown 
Prince of Greece on April 7. The opening meeting will be 
held in the Parthenon, and M. Carapanos, the Minister of 
Public Instruction, will address the members of the 
congreas. The director of Greek antiqultlea and the 
directors of the foreign schools will give an account of the 
progress of ardueological research in Greece. The congress 
will be divided Into seven sections:—(1) classical archae¬ 
ology j (a) prehistoric and oriental archaeology; (3) excava¬ 
tions, museums, and preservation of monuments; (4) epi¬ 
graphy and numismatic*; (5) Byzantine archssology, 
(6) instruction in archeology; (7) geography and topo¬ 
graphy. 

A suoht earthquake shock which lasted a few seconds 
was felt at Gibraltar on January 7, at 5 a.m. No damage 
waa done. The disturbance was also felt In the Spanish 
towns of Algedrai, Campamento, and Sen Roque. At La 
Llnea there were two severe shocks, each lasting about five 
•ecoads, the first occurring at 4.40 a.m., and the second at 
4.5a a-m. 

On Tuesday next, January 17, Prof. L. C. Mlall will 
begin a course of six lectures at the Royal Institution on 
the “ Structure and Life of Animals." The discourse on 
Friday, January ao, will be delivered by Sir James Dawar 
on " New Low Temperature Phenomena," and on 
January ay by Dr. E. A. Wilson on " The Life qf t)ie 
Emperor Penguin." * 1 

NO. 1837, Vf'J. 71] 


Wx regret to see the announcement of the death of Mr. 
G W. Hemming, K C., in his eighty-fourth year. In 
addition to contributions extending over many years to 
various magazines and periodicals, he was the author of a 
“ Differential and Integral Calculus," which appeared in 
1848, and also of a work entitled “ Billiards Mathematically 
Treated ” (1893), of which a second edition was recently 
published 

Thb death it announced of Mr. Robert Harris Valpy at 
the advanced age of eighty-five. Although a keen geologist, 
he published very little, but he made a very fine collec¬ 
tion of fossils from the Devonian rocks of North Devon, 
and his assistance was acknowledged In the late Mr. 
Etheridge’s work on the “ Physical Structure of West 
Somerset and North Devon " (1867). Mr Valpy was the 
author of “ Notes on the Geology of Ilfracombe and ths 
Neighbourhood,” published anonymously by Twlss and 
Sons, of Ilfracombe. 

Tub first award of the Henry Saxon Snell prize will be 
made this year by the Royal Sanitary Institute. The prize 
was founded to encourage improvements in the construction 
nr adaptation of sanitary appliances, and is to be awarded 
by the council of the Institute at Intervals of three years. 
1'he first prize, which will consist of 5 ol and a medal of 
the Institute, is offered In the year 1905 for an essay on 
“ domestic sanitary appliances, with suggestions for their 
improvement.” Essays must be delivered on or before 
March 30. addressed to the secretary of the Royal Sanitary 
Institute, 7a Margaret Street, W 
Tub Association for Maintaining the American Women’s 
Table at the Zoological Station at Naples and for Promoting 
Scientific Research by Women announces the offer of a 
third prize of aooZ. for the best thesis written by a woman, 
on a scientific subject, embodying new observations and 
new conclusions based on an independent laboratory re¬ 
search in biological, chemical, or physical science. The 
theses offered in competition are to be presented to the 
executive committee of the association, and must be In the 
j hands of the chairman of the committee on the prize, Mrs. 
Ellen H. Richards, Massachusetts Institute of Technology, 
Boston, Mass , before December 31, 1906. The prize will 
be awarded at the annual meeting in April, 1907. 

Tub death is announced of Mr Beauchamp Tower, who 
was associated for some years with Mr. W. Froude, F R.S., 
in the experiments made for the Admiralty on the modele of 
ships and on full-sized vessels and engines of the Navy, from 
which experiments much of the present knowledge of the 
scientific design of ships has been derived. While working 
as a consulting engineer, says the Timet, Mr Tower de¬ 
veloped several ingenious inventions, notably a machine to 
carry out Mr. Spencer Deverell’s Idea of obtaining work 
from wave motion, the well known “ spherical " steam- 
engine, largely employed for some years where high rotary 
speeds were needed, a centrifugal pump revolution indicator 
for ships, and a gyroscopic steady platform for guns at sea, 
all of which afford good examples of originality and scientific 
acumen. He also undertook for the Institution of 
Mechanical Engineers, and carried to a successful issue, an 
extremely complete series of experiments on friction, by 
which much new knowledge on the subject was gained. 

Londoner* probably began to realise that the electrifi¬ 
cation of the “ underground ” railways was nearing com¬ 
pletion when, last week, a partial electrical service was 
started on the section of the lints running from Bolter 
Street to Harrow and Uxbridge. This marks the first step 
In the change which Will be carried out by degrees 
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over ths whole system, the electrical train* being at first 
rim in place of aotne only of the regular train*, their 
number* being Increased until eventually the complete 
•ervice i* electrical. When thl* ha* been effected, and the 
•team train* entirely diiplaced, the cleaning of the itatloni 
and tunnel* will be taken In hand; It I* not until thi* I* 
complete that the public will derive the full benefit of the 
alteration, *o it I* to be hoped that no difficulties will be 
experienced to cauie delay. It has been no small under¬ 
taking to prepare everything for the conversion of these 
line*, and the actiial change itself must necessarily be 
carried out with care, especially at it has to be effected 
without interruption of the traffic. 

M. H. Bourget, of the University of Toulouse, write* to 
ask what is the form of the surface of a fowl's egg, and 
if precise measures have been made of eggs In order to 
determine whether the shape it constant and approaches 
that of any known geometrical figure. In reply to this 
inquiry, Prof. G. H. Bryan, to whom the matter was re¬ 
ferred, remarks:—" I believe It it generally recognised 
that the shape of the meridian section of an egg it most 
approximately a Cartesian oval, that Is, a curve given by 
the equation ar,+6r,<ac, where r, and r a are distance* from 
two fixed points. For a=-6 this becomes an ellipse, but 
with a and b unequal we get a figure with one end more 
rounded and one more pointed, very like an egg But 
anyone who tried to find mathematical equations for the 
curves occurring in the forms of organic life would have 
a difficult task, especially if he were to tackle the 
Dlatomaeeae It should also be remembered th.it the number 
of curves which have an equation is infinitely small com¬ 
pared with the numbei of curves that cannot be so re¬ 
presented ” 

Thi annual report of the Russian Geographical Society 
for 1903 has only just reached us Among the scientific 
exploration* accomplished during the year we notice the 
explorations of Lake Balkhash by M I. S. Berg, of Lake 
Kosogol by M V. S. Elpatievsky, of Lake Ladoga by 
M J. M. Shoknlsky, and of various lakes in European 
Russia, as also of Lnke Gokrha, by several students under 
Prof. D. N. Anuchin. M. V. I. Llpskly has continued to 
study the flora of Central Asia, in connection with his 
forthcoming work on this subject, and has made for this 
purpose interesting journeys in the Tian-Shan, while the 
range of Peter I has been further explored by M. V Th. 
Novitzkly. The botanist. M J. N. Voronoff, explored 
north-western Mongolia, M. N. B. Grinevetskiy the flora 
of Transcaucasia, V A. Faussek the Transcaspian fauna, 
and V. E. Petersen the Lepldoptera of the Urals. A 
journey in the Pechora region, by P. P. Mataftln, it also 
worthy of notice. Several expeditions—Dr Zarudnyi in 
Persia, Syeroahevskiy, explorer of the Amos, in Yexo, 
Karskty in White Russia—were at work during the same 
year, as also the committee for the scientific collection of 
folk-songs, with their music. 

At the meeting of the Institution of Civil Engineers held 
on January 10 Sir William White, K C.B., delivered an 
address on the recent visit of the institution to the United 
States and Canada. He described the visits made to the 
principal engineering works In New York City and district, 
to tbods in Canada, and to similar enterprises in Chicago. 
In Canada, many opportunities were afforded to see 
example* of the utilisation of water power, and no one 
could fall to realise the enormous possibilities of develop¬ 
ment in the pulp and paper Industry, with cheap power and 
a food supply of labour. The visitors were Informed that 
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within a few mile* of Ottawa there is *00,000 h.p. of WgSv 
power, and within a radius of forty-fire miles nearly a 
million horse-power. At Niagara on the Canadia n side 
three new undertakings are being rapidly advanced, 
together giving more than 400,000 h.p., while a fourth 
will yield 40,000 h.p. When these are completed the grand 
total of power derived from Niagara on both sides of the 
river will be about 700,000 h p. These particulars were 
followed In the address by an account of the Inter¬ 
national Engineering Congress at St. Louis organised 
by the American Society of Civil Engineers. Concluding, 
Sir William remarked that there can be no doubt but this 
visit enabled American and Canadian engineers to give 
practical proof of their fellowship with British engineers. 
The visit must tend to strengthen the friendly feeling already 
existing between the United States and the British Empire. 
Jjt must result also In a better understanding between the 
mother-country and Canada 

A valuable report by Dr. Musgrave and Mr. Clegg on 
pathogenic ameebx, the cultivation of omoebsB, and 
amoebic dysentery, has been Issued by the Bureau of 
Government Laboratories, Manila (No. t8, 1904). It is 
considered that all amcrbie are, or may become, pathogenic. 
Pure cultures of amoeba; were obtained by a modified plot* 
culture method, but it was not found possible to cultivate 
the organisms unless bacteria were present in the cultiva¬ 
tions, and the amoebae were often found to exhibit 9 
preference for certain species of bacteria. 

The United States Depart mint of Agriculture has added 
to its valuable memoirs on food and diet a report by Messrs. 
Woods and Mansfield on the food of the Maine lumbermen 
(Bulletin No 149, 1904) These men perform hard manual 
labour, and are muih exposed to told, wet, and hardship, 
and the staple daily fare consists of pork or beef, sour 
dough biscuits made of dough which undergoes ferment¬ 
ation with a " witd ” yeast, tea and molasses, and beans 
which are first parboiled in the forenoon, and are then 
packed with alternate layers of salt pork in a pot which 
is covered with hot ashes and edrth, and allowed to cook 
over night It Is considered that the dietary, as regards 
protein and energy, Is the highest yet recorded for any 
American labouring men, is well digested, and coats about 
*3 s cents per person per diem 

We have received a copy of the third und final part of a 
“ Catalogue of Canadian Birds," by Mr. J. Macoun, Issued 
by the Geological Society of Canada, which deals with 
such families of the Patseres as were not Included In the 
preceding part Owing to the fuller knowledge of the 
habits of most of the birds recorded In this part, as com¬ 
pared with those in Its predecessors, a larger amount of 
space is devoted to the majority of the species, thereby 
enhancing the value of the work Otherwise the method 
of treatment Is the same at that adopted in parts 1. and II., 
which have been previously noticed In our columns. 

In the eighteenth annual report of the Liverpool Marine 
Biology Committee, dealing with the new biological station 
at Port Erin, Isle of Man, the director deplore* that while 
there have been more students than in any previous year 
(who have worked harder than their predecessors) and more 
Investigators engaged on original work, to say nothing 
of the success of the public meetings and th# excellent result 
of the fish-hatching, yet the number of subscribers does not 
increase; and, in truth, the list of subscriptions to such «a 
admirable institution is but a pitiful one—a total of 
89J. 3*. 6 d. The marvel, Indeed, la how so much good 
work is accomplished and the estabUsfadisnt kept in going 
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U ti m t on an income of ryfiJ 14* id Apparently however 
fb*$e meet be tome other fund for the up keep of the build 
lag u there ere no Item* in the account for caretaker s 
wage* or for repair* The committee ha* been unfortunate 
In losing several influential friend* and supporters among 
them Dr Isaac Robert* during the past year and regret 
Is esp r es i ed that it become* Increasingly difficult to find 
men of the tame stamp among the younger generation to 
fill their place* The report it illustrated with figure* of 
the early stages of the development of the lobster and of 
the plaice Although plaice hatching waa fairly successful 
results were by no means so good as regards the rearing 
of lobsters After one failure 5000 larva were successfully 
batched but of these despite every care very few attained 
the (obsterling ’ stage. It is incidentally recorded that 
the female spiny lobster (Palmunu vulgaru) destroy* her 
egg* m captivity The general interest of the report 11 
much enhanced by an illustrated account of Manx (or 
4 Manic* *) antiquities inclusive of fossil mammal* by 
Messrs Kermode and Hardman 

In the StttungtbertchU No aa of the Imperial Academy 
<jf Science* in Vienna Mr J Dorfler give* an itinerary of 
a six month* tour in the island of Crete undertaken for 
the purpose of collecting botanical specimens. From this 
point of view the journey waa very sue easful a* 1200 plant* 
were obtained including T nadenta Siebtn Senecuj 
gnaphalodet and the tiny BtUtum nunutum 

Two rare seaweed* Rhipidosiphon and Calllpsygma both 
referred to the Codiaceae form the subject of a short article 
contributed by Mr and Mrs A Gepp to the Journal of 
Botany (December 1904) and Mr Salmon present* a second 
instalment of his notes on Limomum The second supple 
ment (1898-1902) to the biographical index of British and 
Irish botanists compiled by Mr J Britten and Mr C S 
Boulger 1* concluded in the same number 

In addition to the maintenance of the more ornamental 
gardens the director of the Public Gardens Jamaica in 
his report for the year 1903 4 describe* a number of expen 
menls which have been carried on at the Hope Expcr ment 
Station With the v ew of combining the good qualities of 
different varieties of pineapples a number of hybrid 
seedlings have been rimed by crossing the Cayenne Riplry 
and Queen varieties lhe method of growing Sumatra 
wrapper tobacco under tent cloth as practised in the 
Connecticut valley in America was tried with good result* 
but the climate at Hope wa* found to be too dry for curing 
the leaf satisfactorily Considerable success has attended 
the budding of mango nutmeg cocoa and other trees and 
the process 11 strongty recommended both as a means of 
rapid propagation and also with the object of improving 
the fruit 

W* have received a further instalment of the States 
gazetteers already noticed in the Gazetteer of West 
Virginia by Mr Henry Gannett published by the United 
State* Geological Survey 

Tbs August and September (1904) number* of the 
BoUttUno of the Italian Geographical Society contain an 
extremely interesting and suggestive memoir by Prof 
Gustavo Coen on the supposed decadence of Great Britain 
«nd the awakening of eastern Asia The conclusions of 
th# paper which cannot be briefly summarised are 
obviously th* result of wide study and research and should 
he of gnat value to geographical and political students in 
this country 

In a paper published recently in the Hungarian Math* 
maUtckan umd fUUrvHSMnUchaftlickan Bt&chta tfr von 
K a l e csinnlty give* an account of further observation* and 
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experiments on the warming of d fferent layers of liquid 
by the sun s rays Observations in lakes in which salt 
water is covered over with a stratum of fresh water show 
that the salt water may be warmed to a much higher 
temperature than the overlying fresh water Experiments 
with solution* of magnesium sulphate sodium sulphate 
ammonium chloride and sodium carbonate and with fresh 
water covered with petroleum and with olive oil gave 
similar results It is concluded that the phenomenon is of 
general occurrence an! that it is a factor of geological 
importance in the formation of certain deposits 
Thc United State* Weather Bureau has reprinted Mr 
W L Moore s article on climate wr tten for the Encyclo 
pedia Americana as No 34 of its Bullttms It embraces 
only thirteen pages of large octavo size and is written in 
clear simple language that can be understood by all It 
contain* in this small space a large amount of useful in 
formation relating to the effects of solar energy distri 
button of land and water and mountain ranges With 
regard to secular variations the author is of opinion that 
there has been no appreciable change in the cl mate of any 
large area within thc period covered bv authentic history 
Ws have received from the observatory of the Univcr* tv 
of Odessa a copy of its Annals for the years 1901-3 The 
observatory having then completed the tenth year of its 
ex *>tence the volume in quest on includes in add tion to 
observations taken thrice d uly and the monthly and yearly 
result* for 1901 3 a valuable senes of means for the ten 
years 1894 1903 i ho observatory is * tuated in lat tude 
41® 26 N the mean temperature is given as 28° 8 in 
January and 72*1 in July lhe absolute m iximum wes 
94“ 3 and the mm mum —10°3 1 the temperatuie of (he 
ground is observed at various depits The annual ra nfill 
■S only 13 inches the wettest month is June (a 3 inches) 

Wf have received a ropy of the report of the Internat onal 
Meteorolog cal Comm ttee s meet ng at Soutl port in 
September 1903 The meeting wa* well attended and 
various subjects of nterest were d scusxed includ r g the 
viluable report* by subcomn ttees and by individuf lb these 
reports are printed tn extenso in the appendix Five of them 
refer to the arrangements exist ng or proposed for the 
exploration of the upper air by means of balloons and kite* 
and to the result* hitherto obtained Much credit is due 
to M Teisserenc de Bort who in addition to the stations 
he ha* e*tablished at Trappes and Ittev He near Paris has 
been chiefly instrumental in establishing similar stations at 
Moscow and Viborg (Denmark) This latter enterprise is 
acknowledged to be a most important contribution to 
meteorological science Appendix v 1 is a very valuable 
report by Sir Norman I ockyer on simultaneous solar and 
terrestrial changes which may have an important influence 
on the meteorology of the future After summarising the 
investigations made from earliest timet he points out the 
considerable advances made during the last quarter of a 
century Among the other appendices we may specially 
mention two by Prof Pernter (chief of the Austrian Meteor 
ological Service) and by M Rykatcheff (director of the 
Russian Service) on the use of the hair hygrometer instead 
of the wet bulb thermometer Thi9 instrument is found to 
be of much service in times of severe frost M J Violle 
contributes a valuable report on radiation The author 
points out that the question is exceedingly complex and 
demands a complete study of each of the simple radiations 
which go to make up the total solar radiation The Inter 
national Meteorological Committee voted for the convening 
of a conference of all directors of meteorological offices, to 
b 4 held pt Innsbruck in September 1903 
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Messrs. J. J. Griffin and Sows have sent u» ipedmen* 
of " Vitro-lnk," which Is a non-corrosive Ink for writing 
on glass, celluloid, wood, or other material. The Ink may 
be used with an ordinary pen, and flows quite readily. A 
useful property Is that it may be completely removed by 
means of a damp cloth at any time before it has set hard, 
so that mistakes can be rectified without difficulty. The 
Ink will be found of especial service In labelling such things 
•a laboratory or photographic dark room bottles, where 
labels of ordinary type quickly become discoloured or worn 
away. When written on with vltro-ink the Inscriptions 
entirely resist strong aoids, and it is only prolonged action 
of strong alkalis or boiling water which may efface the 
material. Microscopic slides, lantern slides, and glass or 
celluloid photographic negatives may be labelled and 
numbered direct, and as the Ink Is quite unaffected by 
alcohol It can also be employed for biological or other 
specimens which it may be necessary to preserve In spirit. 
Another useful field for this ink will be In the rapid pro¬ 
duction of diagrammatic lantern slides for class or lecture 
illustration, as the design may be drawn direct on thi glass 
during actual projection, thereby placing considerable 
facilities in the hands of lecturers or others desiring to 
employ the screen In place of a blackboard or prepared wall 
diagrams. The Ink can be especially recommended to 
photographers as an efficient labelling agent, showing good 
contrast In the dark room light, and capable of being 
washed clean instantly whenever the names become stained 
from the unavoidable oxidation of the varioua solutions 
employed. 

Mb A. Hxnrv Savaob Landor’s new book, “ Tibet and 
Nepal,” will be published within the next few days by 
Messrs. A. and C. Black, 

Mkssrs. Giosoi Bril and Sons have published a 
teacher's edition of part i. of “ Elementary Algebra,” by 
Messrs. W. M. Baker and A. A Bourne. The arrangement 
by which the answers are printed on the page opposite to 
the examples which are to be given to pupils to work out 
should prove convenient for the teacher during class work. 

OUR ASTRONOMICAL COLUMN. 

Disco very of a Sixth Satellite to Jupiter.— A telegram 
received from the Kiel Centralstalle announces the discovery 
of a sixth satellite to Jupiter by Prof. Perrine. The exist¬ 
ence of the object was suspected In December, 1904, and 
was confirmed by an observation made on January 4. The 
position angle on that date was 369°, and its distance from 
the planet 45', the latter quantity decreasing 45' daily, 
whilst the apparent motion was retrograde. 

A later communication from Kiel states that the dis¬ 
covery was made with the Crossiey reflector, observation* 
of the satellite having been made on December 3, 8, 9, and 
10, 1904, and January a, 3, and 4. 

Comet 1904 d (Giacobini).—A nother set of elements and 
an ephemeris for comet 1904 d have been mlculated by 
Herr M. Ebell from position* determined on December 17, 
at, and a6, 1904, and are given below 
Elements. 

T = 1904 November 4’aa (Berlin). 


Ephemeris for Comet 1904 ThefoUow* 

• -_I- /m. UnmutU's it AML tl 


« - 4 i IS*) 
a»ai8 330I-19 
« “ 99 39 ;i ) 


lag 9 «o 87536 

Ephemeris (nh. Berlin). 
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Elements. 

T = 1905 January I 3710 (Beilin). 

» »34i 33'33) 

69 54*83 J-1905'o 
1 « 3$ 3070J 
log >1 19344 

Ephemeris lah (Berlin). ^ 

1,05 hi.. ., 

il 7 181... +J8? ::: S3* r 

’ ao 14656 .. +7 13* - °‘ ,10 7 - °73 

Brlghtnesa at time of discovery «i-0. 

According to the above the comet will pas* through 
south-eastern corner of the constellation 1 ^* c “ A.,!m 

and will be about twenty-five minutes west of « Plenum 
on January 1a (Kiel Circular, No. 7»)- 
Colours of Stars in the Southern 
During the period October, 1903-Mandl. 1904, Pf* (• 
Moller, whilst cruising In the tropical region. oftheAUanUe 
and Pacific Oceans, made a number of obtet^atioMOf the 
colours of il*) stare situated between declination -acf and 
the South Pole, all of which were about magnitude 3.5. 

The results of these observations are published in No . 
aogo of the Astronomucke Nachrlchfcn, where me °b*ervar 
also shows the reduction of hi* colour values to Osthoff a 
scale and the difference* between his own result* and those 
obtained by the latter observer. 

« The Heavens at a Glance."— The handy card calendar 
“The Heavens at a Glance." published W Mr. ArAuf 
Mee, Llamshen, price sevenpence, post free, Is full of useful 
Information for amateur astronomers. Among other things 
it contains a “ celestial diary " which give* all the more 
important astronomical events during each month, a table 
showing the elements of the sun and planets, and a mass ^ 
information relative to the brighter stars, variable and 
double stars, and star clusters and nebula;. 

Intended to hang on the observatory wall, the calendar 
forms a most useful adlunct to the more voluminous 
almanacs whu-h it epitomises. 

Astronomical “ Annuabio ” ok the Turin Observatory. 
—The first annual publication of the Turin Observatory 
appeared in the year 1787, but for varioua reason* their 
appearance has not been continuous. A new series com¬ 
mences with the ” Annuario ” for the present year, and In 
the preface Signor Boccardi, the director, explain* Its raison 
d'ltr* by the statement that It does not contain the 
ephemerides, star-places, &c„ published In the IsiW 
national almanacs, but deals more especially with the calcu¬ 
lations and researches made at the Turin Observatory, and 
fills up the gaps left by those almanacs. 

As examples of this we may mention the table* which 
contain the mean positions and the apparent positions at 
upper culmination (Greenwich meridian) of aoa stars not 
Included In the “ Nautical Almanac,” the American 
Ephemeris," or the “ Connaissance des Temps. The 
heliocentric coordinates of Jupiter and Saturn (for 1905 and 
1906), the elements and ephemerides of various minor 
planets, a mass of meteorological data, and a review of 
the meteorology of 1903 are also given. 

Origin ok Lunar Formations.— In a paper on “A 
Possible Explanation of the Formation of the Moon, read 
before the Royal Society of Edinburgh on November si, 
1904 (see Nature, December 8, 1904, p. 143). Mr. G. 
Romanes showed that there had never been sufficient beat 
developed in the interior of the moon by gravitational com¬ 
pression to account for volcanic action on its surface; and 
he explained how lunar markings could be accounted for on 
hit hypothesis by the impact of meteorltlc masses. Dr. 
Johnston-Lsvls write* to say he has long held this view, 
and reminds us that Dr, G. K. Gilbert developed the Impact 
theory of the formation of lunar craters several year* ago 
(see Bull. Phil. Soc. of Washington, >11., PP- *4»-»9». 
and Nature, vol. xlviil,, p. 8s, May *3, 1893). 
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PLANT ASSOCIATIONS IN MOORLAND | The district in which mapping hat been carried on by 
t-k a.,.,. , . L/ldl KUslS the author consist* of a great extent of bleak gently sloping 

IJWRING the last four year* systematic observations have j moorland of which ibout to per cent lies above aooo feet 
been made on the distribution of the various associ The author has found that considerable and marked changes 
•bon* of vegetation covering the moorland region lving , tike place in the plant associations at about aooo feet free 
to the east of the Vale of Eden 1 The boundaries of each vegetation ceases and many alpine plants make their 

' ippearance which are absent fiom the lower mo< rlands 

Ihe geological formation in the south 
md west of the district is chiefly 
C arbomferous limestone yielding only a 
s n ill ami unt of detritus whilst in the 
n rth and east the limestone thins osit 
md s replaced to a great extent by 
sindMones gr ts and shales which 
>uld a muili lirg i imount of detritus 
this f atur his an impertant effect 
ipon the veget it r n the wetter types of 
asso lations being devil ped upon those 
roi ks yielding » large amount of 
deti tus 

l he hoc rlands first resolve themselves 
into two chief typ< s gi ass moorland and 
liciithei moorland ind these are fre¬ 
quently linked to^etl i l\ several inter 
mediate plant assot itions Dry heather 
mcors or heaths do n t cover iny great 
(\t nt of ground and are chiefly found 
in the limestone disti ts of the south 
Ihe wetter types of hi ithei moors are 
well d veloped and the whole district 
c in be briefly <k scribed as a wi t he ether 
md dry gnss moorland it untry lhese 
feiturrs are well shown in m inv of the 
hopes ind g lls hading out of Wear 
d lie and South J ym dale 1 he steep 

lower slopes of the hills are covered 

_ i —Soccs-Mon of noorlsnd vegetft on K,| phon m Bo, on .be summit p.v.sau Ns,dus !nf "SSl 

Onus Hsatb dsvsloped on the slopes below changini id ( r*w Hcsth wnh 1 - nophornm •• ih* as the dominant pi int Above 

wet gently doping torsaround is reached From th tCregrafk atjm n*t I too fiet to 1800 feet the slope of 

the giound la tomes more gradual and 

down on the six inch Ordnance map and reduced to the shales and grits make their appearance Vt the same time 
one-inch map for publication Ihe factors governing ihe the Nardus ttncla issociation yields to heather associations 

distribution of plant associations over such a limited area n which Eriophorum is always a prominent plant The 

are mainly edaphte although the 
differences in altitude which amount 
to about 1^00 feet in the arei 
in question produce changes in the 
vegetation which are chiefly due to 
climatic conditions Much of the vege 
tation at present covering cultivated 
areas in Britain owes its distribution 
to artificial agencies edaphic and 
climatic factors being to a great extent 
masked Ihe more remote moorland 
districts of the north of Fngland and 
Scotland however give opportunities 
for studying plant associations the dis 
tnbution of which is chiefly determined 
by edaphic and climatic fat tors the 
artificial factors due to the influence of 
man being secondary 
The most important artificial agencies 
tending to modify the natural distnbu 
bon of vegetation covering our moor 
land* at the present day appear to be 
drainage operations and graving of 
cattle On many of the alpine moor 
lands these factors are almost negli 
gible and any change in the vegetation 
has been caused not by artificial 
agencies but by secular changes in 
climate The evidence of a change in 
vegetation both on the alpine moor 
lands of England and Scotland is un 
mlstakable and it is possible to a certain 
extent to reconstruct the waves of 
vegetation which have occupied the area 
the passing away of the last ice sheet 
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mentioned since | succession of different types of moorland 1* often well shown 
atom; some of the edges m the north-east of the district 
At Redbourne Edge the ilmost flat poorly drained summit 
J 1* entirely covered by Eriophorlum bog developed on deep 
j wet peat As the edge of the bog Is approached the peat 
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becomes drier and Eriophorum is replaced by a narrow 
band of Calluna moor Peat 1 * abatnt on the dope below, 
and the ground is tenanted by Nardue grace heath yielding 
to a wetter type of grace heath dominated by Molinia and 
Eriophorum Such a eucceteion of terrace* of Eriophorum 
bog Calluna moor Nardue grace heath, and Molinia 


bleached Nardue etandc out in vivid contract to the combre 
hued Calluna and Eriophorum aseoclationc 

The lower dope* of the alpine moorland* are generally 
cohered by heather accociation* which yield to paiture and 
grace heath ae the eummits are approached The drier hill* 
are covered by an accociation conutting of Calluna Rubut 
Chamaemcnu Vacctmum Myrtilltu and V Vitu I data the 
wetter hills are characterised by a much greater develop¬ 
ment of Eriophorum vagmatum and E angutUfoltum 

Ihe summits of the hille are generally tenanted by a few 
stunted members of the lower associations in some cesel 
however the vegetation only forme patches separated by 
bare stony soil or peat Part of the summit plateau of 
Cross Felt at 3900 feet is entirely tenanted by Racomttnum 
lanugmotum which forms low mounds of peat frequently 
broken by patches of atones and bare soil a formation bear 
ing a close resemblance to a moss-tundra of northern 
latitudes 

A considerable portion of the higher ground Is covered 
with a deposit of peat varying in thickness from a few 
inches to needy ao feet The peat appears to be undergoing 
rapid denudation at the present day—in many places large 
areas are quite unoccupied by vegetation and exhibit tne 
channelled and wasted appearance characteristic of peat 
hags These features can be seen on all the peat covered 
hilla of the Pennine* the Cheviots end the Scottish southern 
uplands being particularly well marked on the Moorfoot Hills 
and in the 1 weedsmuir district and again appear In most of 
the peat districts of the Highlands Many of the lowland 
mosses particularly those bordering on the Solway 1 irth 
and along the west coast exhibit no such denudat on How 
far the denudation of th< mosses in the hill distr ts is due 
to drainage operations it is difficult to say but the fact 
that the peat Is generally w isted iway qu tc as murh on 
the more remote moorlands where artificial dra nage has 
scarcely been carried on at all as on the drained areas lends 
strong support to the view that denudat on is due to elm atic 
changes This is further supported by -i detailed examin 
ation of the deeper peat beds which frequently show many 
alternating beds of wet and dry condition plants The 
peat beds on the Cross Fell chain are evidently of very 
ancient origin os the author 1 has found the remains of an 
Arctic flora at the base consisting of Arctic willows and 
the peat above conta ns the remains of extensive woodlands 
up to an altitude of 3700 feet The area in which woodland 
remains in the peat have been observed is about 140 square 
miles whilst only 11 square miles are forest clad at the 
present time 

Gunnar Andersson* has shown that the destruction of 
some of the woodlands buned in the peat of Sweden has been 
caused by artificial retention of drainage water and a 
gradual exhaustion of food supply in the upper layers of 
the peat thui bringing about a gradual swing from wood 
land conditions to moss conditions and again to heath 
condition* Ihese causes may have produced alternations of 
woodland moss and heath in some of our low lying mosses 
but an examination by the author of the peat lying between 
the woodland beds suggests that tho destruction of much of 
the buried forest growth has been due not to local alter 
ations in drainage and failure of food supply but to climatic 
changes acting over very long periods of time 

Francis ] Lewis 


THE ABNORMAL TWL S 01 JANUARY 7 
A N abnormally high tide was experienced down the east 
coast of Britain on Saturday last January; extensive 
areas being flooded and considerable destruction wrought 
At (1 pm on Friday January 6 as shown in the Meteor 
ological Office reports a very deep cyclonic system 
appeared over the upper part of the North Sea the baro- 
> Bntuh Awocutkm Report* 1*04. ^action it 


* Svsatka Vsstvarldeo* Hutona " (Stockholm.) 
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meter at Sumburgh Haad having fallen qulcklv to *87- 
inches There was a steep gradient for north-westerly 
winds and in the course of the night a more or less softer* 
gale from that quarter was experienced over the North 
Sea and as the south going tide from the Psntland Firth wa* 
then on the flood both 1U velocity end its volume were 
greatly increased so that it reached the Thames estuary 
some hours ahead of its time and was several feet above the 
calculated height While the low barometer of Friday night 
may have caused the tide level in the far north to have been 
raised about a foot the very rapid increase of pressure to 
aq 83 inches at 8 a m on Saturday at Sumburgh Head a 
rise of 1 13 inches in fourteen hours may have done some¬ 
thing towards swelling the volume of the tide further eouth 
Except for the hard gale the conditions were very similar 
to those which prevailed with the great tide experienced 
on the southern and south western coasts at the beginning 
of February 1904 (Nature vol lxiv p 348) 

Much damage was done all along the coast from Scar¬ 
borough to the fhames At the former place the pier was 
entirely washed awav and at Hull Goole Boston Yar¬ 
mouth and Loweotoft and other pi acts the low lying parts 
of the towns -were flooded The damage was not due to 
unusual violen e of the wind alone but to the combined 
effects of wind and tidal waves From the return* of the 
Meteorological Office it appear* that the force of the gale 
from Wick to Yarmouth varied from 7 to 10 on the Beau¬ 
fort scale Ihe tide was the third after the new moon, 
and laid down in the tide tables as less than a full spring 
tide At Boston 38 feet 5 inches was recorded on the gauge 
at the dock or 11647 feet above Ordnance Datum 
being 4 feet 8 in hes above the height expected The follow 
ing tide in the evening was 31 feet 11 Inches or 1 foot 

10 inches below the tide table height the difference in the 

two tides being b feet 6 inches The highest tida recorded 
there previously was in 1883 when the tide rose to 39 feet 
the great record tide of 1810 r sing to 39 feet 4 inches 
Notwithstanding the great height to which the tide rose it 
ceased flowing nearly half an hour before its proper time 
The tidal wave had fortunately somewhat expended its 
energy before reaching the Thames but the water was in 
a very disturbed condition By mid-day the water at Putney 
Bridge had risen as high as it should have been at full 

tide which w it, not due unt 1 3 45 At 1 30 it was a foot 

higher than iny spr ng tide in recent years Shortly after 
this the water began to recede and continued to do so 
for half an hour Then the water again rose and at 3 15 
the ebb again set in The water in the Thames and Mad¬ 
way estuaries was kept from receding by the gale and 
on the morning of Saturday it was 8 feet above its normal 
height At 9 a m when the tide had still 4! hours to flow 
it was running up the Medway 6 feet above the anticipated 
height at this stage By 11 o clock the level of htgh water 
was reached but during the remaining 3) hours the flow 
was very slight compared with the earlier stages and 
although the water rose from 3 to 3 feet above the normal 
height there was no overflow or breaches in the banks 


THE rLrCTRO THERMIC MANUFACTURE 
OF IRON AND STEF.1 1 


'"THIS report is of great interest and importance to iron 
and steel metallurgists and the appointment of the 
commission which has drawn it up suggests that Canada 
has an enterprise in fostering metallurgical knowledge 
which the Government of the mother country might well 
imitate for the advantage of British metallurgical Indus¬ 
trie* The English metallurgist attached to the commission 
was Mr b W Harbord 

Three processes were experimentally examined —ft) the 
Kjellin process at Gysmge Sweden (thia » an induction 
process not involving the use of electrodes) (s) tba Hftroult 
process at La Praz France (this ts a resistance method 
Involving the use of electrodes) (3) the Keller proems (also 


a resistance method in which electrodes are employed) 

On p 15 of the report Dr Eugene Haanet, the chief 

1 JUport oftlx Camiianea appointed by Mr CUfotdSWkea Mlatatsrof 
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____* that be considers “ By far the n 

Important experiments witnessed by the Commission % 
thoee made by Keller, Leleux and Company at their work* 
at Livet ” 

It u a little difficult to realite upon what ground* the 
above concluiton wa* arrived at Putting aside the 
Speculative calculation* of M Keller and defending to 
expert mental fact* it appear* that the commi»*ion taw 
amelted teveral tons of pig-iron a* a rule remarkably high 
In manganese (i 5 per cent to 4 per cent) and hence of 
limited commercial interest and as it is evidently not 
thought by the commission that the electric furnace 13 
to become a serious competitor with the blast furnace the 
specified exceptional value of these results from an industrial 
point of view is not quite clear 

As regards steel only one not very satisfactory and u 
tested heat was made (see pp 77-78) yet upon such evidence 
the report state* that this process is capable of producing 
Steel equal to the best products of Sheffield s crucibles 
Such premature conclusions based on such scanty data are 
not calculated to carry conviction to the experienced metal 
lurgical mind 

The commission also describes a series of experiments 
made by M Hdroult at La Pra* works The analyses of 
the steels obtained appear quite kitisfactory but this process 
is hardly capable of competing with the ordinary open 
hearth furnace even from the rosy point of view taken by 
the commissioners based on costs calculated (in all g 
faith) by the patentee 

From a British point of view Kjellin s induction process 
deserves the most serious attention in view of (under certain 
-conditions) its probable competition with the crucible steel 


Analytically mechanically and micrographically this 
steel leaves nothing to be desired but unfortunately 
chemical and tensile tests and the indications of the micro 
scope have a limited value in determining the working 
capabilities of tool steel 

In his conclusions’ on p 114 of the report Mr 
Harbord states that Steel equal in all respects to the 
best Sheffield crucible steel can be produced either by the 
Kjellin or Hdroult or Keller processes at a cost consider 
ably less than the cost of producing a high class crucible 
■steel ’ 

The above statement so sweeping and involving issues 
of profound industrial import should have been made only 
as the result of a series of exhaustive working tests For 
Such in the report the reviewer has sought in vain 

It is true that a series of tests of turning tools made 
from kjellin and Hdroult steels has been carried out at 
Woolwich by Mr H F Donaldson but the result* are 
quite inconclusive because of the steel* employed hardly 
■one was fit for turning tools 

Cold sett steel carbon 08 cold chisel steel carbon 09 
tap-steel carbon 1 1 and drill steel carbon t > have all 
been set to do the work of a comparative turning tool steel 
of carbon 1 38 per cent 

The natural consequence is that in the Woolwich results 
where “ C ” means equal to the ordinary Woolwich turn 
ing tool steel of carbon 1 38 and * NE ” means not equal 
*0 that steel we find in the report pp 87 and 88 five 
equals ” and no lets than fourteen not equals " 


A* to whether Kjellin electric steel is or is not equal to 
crucible steel tune alone can show The conclusion of the 
commission may be accurate but it is certainly not based 
on any scientific evidence worthy of the name 

Such evidence on a commercial scale can be conclusively 
obtained only by at least two comparative years of shop 
practice employing all kinds of tools and recording the 
overage wear and waste of the steels as evidenced by the 
ratio between the work turned out and the annual cost of 
tile tool steel* purchased 

In the micrographic section of the report the reviewer 
notes with regret a recrudescence of the use (in this con¬ 
nection) of the meaningless and unscientific term “ grsin ” 
In describing tbs allotrunorphic crystals of ferrite 
These crystals, although usually lacking idiomorphic 
external facet, nevertheless present that Interna) molecular 
symmetry associated with individual crystals,’ and hence 
should be classed It such 

Prolonged tests on Kjellin steel of all carbons, compared 
NO. 1837, VOL. 71] 


with similar cruuble steels have been inaugurated at the 
University College of Sheffield and the erection of a Kjellin 
furnace capable of making one ton of steel per day is under 
consideration 

Without in any way compromising one x industrial atti 
tude as to the exad capabilities of the respective methods 
devised by Messrs Ifdroult Keller and Kjellin one can 
cordially congratulate these gentlemen on the scientific 
ability displayed in the development of their several methods 
all of which within their legitimate spheres are un 
doubtedly of great met tllurgical value It is the more 
necessary to say this because such value it li ible to be d s 
counted by the hasty ind ill d gested conclusions di awn by 
the Canadian commission j O \rmjld 


LONDON MHt 1\QLIR\ 1901 3 ' 

‘T’HL Meteorological Council have issued their final report 
1 on the above inquiry which had to be terminated at 

the end of the winter 190s 3 os the I ndon County 
Council were unable to m ike any further contribution to 
its cost beyond the 190 1 originally ass gned A short 
iccount of the chief results obt lined by Captnn Carpenter 
from the obsu rvations of the winter 1901 t has already 
appeared in these columns (vol lxvu p 548) During the 
succeeding winter records of the duration and intensity of 
fog were continued at forty six. stations in and around 
London and in addition to this the scope 1 f the inquiry was 
extended to include a detailed study of the distribution of 
ur temperature over the London area With this object 
thermometer screens and dry bulb thermometers were issued 
to thirty fire brigade stations and duly observation* of the 
air temperature were made at hard heurs 
The material so accumulated has been utilised to deter 
mine so far as possible the physic il causes most ict ve in 
producing fog in each 1 ase I he guiding principles adopted 
in the classification are those suggested in an article bv 
the secretary to the Meteorological t ouncil which appeared 
in Naiure (vol lxiv p 649) at the time when the 
inquiry was started Ihe majority of our fogs were 
found to be due to radiation from the earth s surface during 
aim nights Other* among them the most persistent fog 
of the winter were caused by the passage of warm air over 
a previously cooled surface while a third group were 
identified as cloud fogs A certain number ot fogs could 
not be included in any of the above categories Ihev 
appeared to be mere accumulations of the products of com 
bustion in an almost calm atmosphere and as such were 
termed smoke ' fogs Full particulars of the thirtv nine 
moat serious fogs of the winter ore given in an appendix 
Among the chief results of the inquiry must be reckoned 
the establishment of a workible scale for the estimation 
of fog intensity by different observers based on the extent 
to which traffic is impeded by land river and sea 
Comparison of the fog st ttistice from the various stations 
confirms Captain Carpenter s result* With a few possible 
exceptions which need further investigation there is no 
evidence to show that in I ondon geological formation hat 
any influence on liability to fog Again as was to be 
exjwcted the fog frequency on the nver and in the parks 
it very high but the evidence does not support the view 
that the fog there found drifts far into the neighbouring 
districts 

With regard to the main purpose of the inquiry greater 
precision in fog forecasts Mr Lempfert points out that 
a first step would be the establishment of a night service 
at the Meteorological Office As the majority of fog* are 
caused by nocturnal radiation and the intensity of this 
radiation depends largely on the accident whether the sky is 
free from cloud or not it is manifest that forecasts Issued 
at the suggested hour of 4 a m would have a much greater 
chance of proving correct than the present ones which are 
based on observations taken at 6 p m on the previous even¬ 
ing As most fog* become thick soon after sunrise several 
hours’ warning could still be given, though the hour would 

Co net! upon w Inquiry uto the Occur 
a tbs Loqdoa Ana during tbs Winters of 
toes to Forecast* of lbs Inadtnc* sad 
isluies to whhh IS appended Ihe R sport 
the Obssrvsttoos of Un Winter 190* 3 


I Report of the Meteoroleaic*] 
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be too late for the dissemination of the forecasts by the 
morning papers. Under the existing arrangements It was 
found that sixteen out of twentv-four “ radiation ” fogs 
and four out of eight “ smoke" fogs were anticipated. 
The three “ cold surface " fogs and four “ cloud " fogs 
ffere not forecasted. The present forecasts rarely, if ever, 
contain any indications of the intensity of the fog expected. 

The problem of the issue of fog warnings for individual 
districts has been approached from two points of view. 
As was pointed out in the previous report, the observations 
of drift smoke, during the incidence of fog usually show 
an indraught of air to some central district of London, but 
this is rarely symmetrical; a preponderating direction, 
usually identical with that due to the barometric gradient, 
can in most cases be identified, and plays a most important 
part in determining the region of thickest fog. Out of 
forty-four days of fog twenty-seven showed ihe thickest fog 
to leeward, five showed It to windward, while in the remain¬ 
ing twelve cases no particular preference for any one locality. 
could be identified. Captain Carpenter had suggested that 
a moie detailed study of the distribution of temperature 
might prove useful in this connection, and Mr Lempfert 
reproduces diagrams which show conspicuous differences of 
temperature within the I.ondon aren, in which the thickest 
fog is also to be found in the coldest region. Four out of 
the five apparently exceptional cases in which fog was 
thickest to windward show the lowest temperatures also on 
the windward side It is the more to be regretted that 
the inquiry has had to be discontinued as the winter proved 
to be singularly free from fog Investigation of the thick 
fogs of the present season from this point of view would 
probably have yielded interesting results 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

EniNHIiRMl.—The annual report for 1904 shows that the 
total annual value of the university fellowships, scholar¬ 
ships, bursaries, and prises now amounts to about 18,270! 
In addition, a sum of upwards of 6oof., being Ihe income of 
the Earl of Moray endowment fund, is annually available 
for the encouragement of original research As already 
announced, In response to the appeal for subscriptions to 
provide for the further development of the university, Sir 
Donald Currie has made the munificent gift of 25,000 1 Ue 
has expressed a wish that the revenue from his money 
should be applied to the remuneration of a staff of lecturers 
such as the authorities of the university may find it advisable 
from time to time to appoint. The university court, being 
desirous of permanently associating his name with the fund, 
has resolved to designate it 11 The Sir Donald Currie 
Lectureship Endowment Fund ” Other contributions to the 
extension scheme have also been intimated to the extent of 
15,000!., including a sum of 5000!. given by Sir John 
Jackson to the Tait memorial fund, for the encouragement 
of physical research. 

Liverpool —The committee of the Institute of arche¬ 
ology has been enabled by the munificence of Sii John 
Brunner to take in hand the publication of a “ History of 
Egypt," to include all the results of modern research, and 
to be, so far as possible, a complete history of the Egyptian 
civilisation from the earliest times down to the conquest 
by Alexander the Great. It Is estimated that the work will 
take two years to complete, and it will be published with 
full photographic illustrations. 

A conference on school hygiene has been arranged by 
the Royal Sanitary Institute, to be held In the University 
of London, under tne presidentship of Sir Arthur W. Rucker, 
F.R S., on February 7-10. 

A course of ten lectures on " Enzyme* " will be given 
by Dr W. M. Bayllss, F.R.S., at University College, 
1-ondon, commencing on January 18. The lectures are open 
to all internal students of the university, and also to medical 
men on presentation of their cardi. 

Tub alxteenth issue of the “ Public School Year Book ” 
—that for 1905—with its select list of preparatory schools, 
is as useful as ever. The Information given respecting 
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each public school connected with the Headmasters’ Coo* 
ference is of just the kind to help parents to a decision as 
to where to send their boys to be educated. 

Prof Fritz Heirs, of the Berlin School of Mines, has 
been appointed director of the Bochum School of Mines, and 
Mr. Georg Baum, the author of several works on coal¬ 
mining, has been appointed to succeed him in the Berlin 
chair. Mr. August Schweman, mine manager of Neurode, 
has been appointed professor of mining at the Aachen 
Technical High School to fill the vacancy caused by the 
death of Mr Lengeraann 

In view of the educational and scientific progress which 
Japan has made In recent years, the two lectures on “ The 
Japanese Spirit," which will be delivered by Mr. Y. 
Okakura, of the imperial Univeralty, Tokyo, at the London 
School of Economics, (Tare Market, W.C., on January 17 
and January 20, should be of special interest. Tickets of 
admission may be obtained free from the secretary of the 
school. 

.Science reports that Mr. W. A. Rlebling, of Newark, 
N.J , has sent an additional 2000!. to the Rensselaer Poly¬ 
technic Institute, Troy, NY, to be used In replacing the 
building destroyed by fire. Mr Rlebling gave 2000!. last 
June. A gift of toooi. from Mr. George B. duett it also 
announced. Wellesley College has received 3600!., we also 
learn, From the Robert Charles Billings fund, the Income 
of which is to be applied to the department of botany 

Titt West Riding Education Committee has resolved, 
suvs the Bntuh Medical Journal, subject to certain con¬ 
ditions, to make grants, which will doubtless be renewed 
annually, to the Universities of Leedb and Sheffield of 
4500!. and 1500I respectively. In thanking the county 
council for the- grant to Leeds, the Pro-Chancellor, Mr. 
A G Lupton, stated that of the 100,000! for which the 
university was now asking a sum of 64,000!. had already 
hern subscribed 

Tint 1905 edition of the " Schoolmaster’s Yearbook and 
Directory "follows on the saino excellent lines as the issue 
of last year. It contains an immense amount of woll, 
arranged information, and has become indispensable to all 
engaged in edurationai work. If the publication continues 
to increase in size, as it seems to do annually, the section 
on the books of the year might be dispensed with, os in¬ 
formation of the same kind can be obtained from many 
educational periodicals. The editor is to be congratulated 
on the fart that this useful work of reference has become 
established so securely. 

A rlsearch scholarship or scholarships, founded by Mr. 
Andrew Carnegie, will be awarded shortly on the recom¬ 
mendation of the council of the Iron and Steel Institute. 
Candidates, who must be under thirty-five Years of age, 
must apply on a special form before the end of February 
to the sec retan of the institute The object of this scheme 
of scholarships is not to farilitate ordinary collegiate 
studies, but to enable students, who have passed through 
a college curriculum or have been trained in InduetiTal 
establishments, to conduct researches In the metallurgy of 
iron and steel and allied subjects, with the view of aiding 
its advance nr its application to industry. There Is no 
restriction as to the place of research which may be selected, 
whether university, technical school, or works, provided it 
be properly equipped for the prosecution of metallurgical 
Investigations. 

A conference of teachers from elementary and secondary 
schools and technical Institutes was held under the auspices 
of the London County Council at the Medical Examination 
Hall, Victoria Embankment, on January 5, 6. and 7. On 
the first of these days, under the presidency of Sir William 
Collins, the teaching of arithmetic was discussed. Mr. 
C. T. Millie, principal of the Borough Polytechnic, said 
that what is needed in the teaching of arithmetic is that 
some of the time now spent In teaching epecial rules In 
money sums should be devoted to giving a sound Iptow- 
ledge of general principles. Mr. S. O Andrew, during the 
I course of a paper on the earns subject, remarked that what¬ 
ever part of arithmetic may be given up or postponed, there 
le a general agreement that it must still Include a know- 
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ledge of the standard* of measuremant ne c e ss ary for the 
latfettigation of physical phenomena. The need for a co¬ 
ordination of the Momentary Instruction in arithmetic and 
geometry was emphasised by subsequent speakers. 

Thb third annual meeting of the North of England 
Education Conference was held In Liverpool on January 6 
and 7. More than a000 members of education committees, 
teachers, and. others attended. The question of leaving 
certificates was discussed at the first meeting, and during 
the course of the discussion Sir Oliver Lodge said the use 
and not the abuse of examinations is admitted bv all as an 
adjunct to teaching, but the point is to determine the re¬ 
lation between teachers and examiners, also between 
teachers and inspectors. People are no longer going to be 
satisfied with purely external examinations Imposed from 
above upon the school*. It is not a dignified position for 
the schools, and they have rebelled, Prof. Sherrington, 
F.R.S., read a paper later on child etudy, in which he urged 
that thie study could not devote itself more profitably at 
the present time than to what may be termed the natural 
hletory of the child. In healthy ecnool life lay the first line 
of defence against race deterioration. It would help 
society if teacher* and physiologists could combine to 
examine Into the mischief to growth resulting from hours 
of breathing vitiated air, from want of warm clothing that 
economised food, from semi-starvation, from improper food, 
from chronic fatigue, and from insufficient rest and sleep 
in bed. Among other subject* dealt with were the teach¬ 
ing of geography, the teaching of domestic science, and 
the place of handwork In the school curriculum. 

A deputation from the executive committee of the 
Association of Education Committees (England and Wales) 
recently watted upon the Board of Education to urge the 
adoption of a more liberal scale of grants for secondary 
schools, to ask for a larger share from the Government of 
the cost of training pupil teachers, and to urge the necessity 
for the compulsory attendance up to the age of fourteen at 
evening continuation schools of all children who do not 
continue as whole-day scholars up to that age Sir William 
Anson, In reply to the deputation, agreed that more money 
should be allowed to eecondary school*, but though such a 
demand would have his support, Sir William Anson said 
he was by no means sure of obtaining the necessary funds. 
He expressed the opinion that the question of cost made it 
almost impossible to enforce a system of compulsory attend¬ 
ance at evening continuation school* up to fourteen yoars of 
age for children leaving the day school before that time. 
Until we have better security that the education given in 
the elementary school lasted, and a better secondary educa¬ 
tion system with larger grants for secondary schools, Sir 
William added, he would not be a party to asking for another 
penny for elementary education, as such It is satisfactory 
to find It recognised officially that this country must spend 
more money on secondary and technical education it we 
are to have an educational system which will assist national 
progress. 

Th* annual meeting of the Geographical Association was 
held on January 6. Me. Douglas Fresh field presided, and 
an Interesting discussion took place on the teaching of 
practical geography In schools. Prof. Dryer, of the State 
Normal College, Terre Haute, Indiana, opened the debate, 
and said that practical geography meant in America 
laboratory work. This work la not necessarily done in a 
special room, and, indetfl, the best part of it it done out 
of door*. The etudy of map* plays a large part In this 
laboratory work. Contoured topographical maps are also 
much used, together with raleed models illustrating different 
form* of the earth’s surface. Picture*, photographs, and 
lantern elide* also have a conspicuous place in the school's 
equipment. The Instrumental study of the earth’s atmo¬ 
sphere is taken next by the students, who keep records of 
their own observation* for a period of three month*. The 
Official weather chert* can be obtained dally at every school, 
and, owing to die area covered by them, it i* possible to 
follow cyclonic and antl-cyclonlc disturbance* for eeveral 
days together, and sometime* to predict In the echool Itself 
the arrival at a particular time of an atmospheric disturb¬ 
ance. Field excursions are regarded os the most Important 
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part of geographical study. Mr. B. B. Dickinson described 
an experiment in the teaching ofpractical geography carried 
out by him at Rugby School. The report of the association 
shows that 1*3 new member* have been added to the roll, 
making the total membership 448. The member* now In¬ 
clude teachers of every grade, school inspectors, directors 
of education, technical education committees, and othew 
interested In geographical education, both at home and 
abroad. 


SOCIETIES, AND ACADEMIES. 

London. 

Royal Society, December 1, 1004.—“The Ascent of 
Water In Trees." By Dr Alfred J. Iwart, Lecturer on 
Botany in the University of Birmingham 

Since the time when Strasburger’s researches seemed to 
show that the ascent of water in trees was a purely physical 
phenomenon, attempts have been made by Dixon and Joly, 
as well os by Aikenasy, to prove that the ascent of water 
is due to a tensile stress set up by transpiration in the 
leave*, and transmitted downwards by continuous water- 
columns which are practically suspended from thpm A 
knowledge of the resistance to the transpiration current in 
the stems of trees, and of the influence of various factors 
upon it, forms, however, an essential preliminary to any 
such explanation. 

The author finds that when the vessels are completely 
filled with water and are open at both ends, the flow through 
them takes place in accordance with Poisseuille’s formula, 
the rate of now being directly proportional to the pressure 
and inversely proportional to the viscosity of the liquid and 
the square of the radius of the vessel. Hence in climbing 
plants where a rapid rate of flow is required the vessels 
are large, approaching 1 mm. in diameter, and in such 
coses the total viscosity resistance during average trans¬ 
piration is equal to a head of water considerably less than 
the height of the stem Under normal conditions, however, 
air bubbles always appear in the conducting vessels of 
angiospermous trees, and each bubble exerts a resistance 
to flow which is directly proportional to the surface tension 
of water against air nnd inversely proportional to the radius 
of the tube In a tall tree the theoretical resistance due 
to this cause alone might amount to as much as 300 atmo¬ 
spheres, whereas calculations from direct experiments gave 
total resistances for the tallest trees of 100 atmospheres 
during active transpiration. 

No leaf could produce or maintain an osmotic suction of 
this intensity, nor could the water columns In the vesiels 
transmit it without rupture. In addition, actual observ¬ 
ation showed that although differences do occur in the 
osmotic concentration of the cell-sap in tho leaves at different 
levels, these are not sufficient to overcome the resistance 
to average flow in the intervening portions of the trunk. 
It appears, therefore, that a staircase pumping action must 
bo exercised in the wood of a tall tree, whuh enables the 
leaves to obtain the water they require without their being 
forced to exercise tensions of moie than 1 to j of an 
atmosphere No satisfactory physical explanation of such 
action has yet been given, but the author points out that 
by appropriate surface-tension action along the length of 
a Jamtn'i chain the water could be led upwards from water- 
column to water-column, and maintained in a labile con¬ 
dition ready to flow in any direction where moderate suction 
was exercised. Various indirec t estimations have been made 
which lend support to this view, but direct observations 
have not hitherto yielded satisfactory proof, so that further 
investigations are still needed in this direction, and these 
are, in fact, In progress. 

December it, 1904.—■“ An Analysis of the Results from 
the Falmouth Magnetographs on ‘ Quiet ’ Days during the 
Twelve Years 1891 to 190a." By Dr. Charles Ohr**, 
F.R.S. 

The paper contains an analysis and discussion of the 
results obtained from the declination and horixontal force 
magnetographs at Falmouth on quiet days from 1891, when 
the recaMs commenced, until 190s. 

The total secular change* of declination from 1891 to 
1900 at Kew and Falmouth were identical, and the changes 
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from ve«r to year were closely alike In horizontal fore* 
tb« annual changaa recorded at the two stations did not 
agree an closely and on the average the change at Falmouth 
era* somewhat the greater 

Wiulet the mean daily range of temperature at Falmouth 
—a eeaetMe atation—u notably lee* than at Kew the daily 
ranna of decimation at the two place* are a* nearly a* 
possible equal and the daily range of horizontal force k 
somewhat larger at I almouth 
The annual variation of diurnal temperature range n 
again notably lei* at I almouth than at Kew the winter 
range at the former station being relatively high and the 
summer range low There is in this case a somewhat 
analogous state of matters in magnetics the difference 
between the diurnal ranges at midsummer and midwinter 
being relatively less at Falmouth than at Kew 
Analysing the diurnal inequality of temperature into 
harmonic terms General Strachey (Phtl Tratu for 1893) 
found that the local time of occurrence of the maxima was 
distinctly earlier at Kew than at Falmouth the difference 
being greatest for the 14 hour term for which it amounted 
to nearly an hour When the declination and homontal 
force diurnal inequalities are similarly analysed the local 
times of occurrence of the maxima are so nearly alike at 
the two stations that it is impossible to say with certainty 
which is the earlier Th s result applies to the average 
year of a sun-spot cycle 

When the annual variations in the amplitudes of the daily 
ranges in declination and horizontal force at Kew and of 
the 14 is and 8 hour terms in the diurnal inequality were 
expressed as Fourier senes with an annual and a semi 
annual term there proved to be a remark ibly close agree 
ment between the datti of occurrence of maximum in the 
annuil terms nnd also in those of the semi annual terms 
for the several elements The same phenomenon appean 
at Falmouth and there proves moreover to be a remark 
ably close agreement between correspond ng Kew and 
Falmcuth dates This result igain applies to the average 
year of a sun spot cycle 

Applying Wolf s formula R = a+bS associating the range 
R of a magnetic element with sun spot frequency S results 
are obtained for the variation of b and b/a throughout the 
year at Falmouth very similar in character to those 
pi ev ouslv obta ned for Kew 
Tak ng the (bove formula but making S represent in 
turn the arris of whole sun spots umbrae and facul i. as 
given by the Astronomer Royal values are calculated for 
a in 1 b in the case when R represents the range of declin 
ation or hor zontal forte n the mean diurnal inequality for 
the veir A omparison is then instituted between the 
ranges f r nd v di 1 ycirs f the 13 year period a* caltu 
latest from the v li is of a ind b thus found and the 
Astronc ner Roy Is n t in veirly dit t on the one hand 
and as id illy observed on the other When S represents 
areis of whole sun spots or of umbra the agreement 
between observe I and calculated ranges it nearly though 
not quite 10 good especially in horizontal force as when 
S represents Wolfcr s sun spot frequencies but when S 
represents areas of faculae the agreement is much inferior 
especially in years of sun spot maximum 

The Effect of Temperature on the Thermal Conduc 
tivities of some Electrical Insulator* By Dr Charles H 

Lsm 

The substance the thermal conductivity of which is to 
be determined has the form of a cylinder about 8 cm long 
1 cm diameter surrounded by a thin cylinder of brass and 
placed In a Dewar tube I he heat is supplied by the passage 
of an electrical current through a platinoid win* embedded 
in the substance parillel to the axis of the cylinder and 
about 04 cm distant from it The temperature is measured 
bj the electrical res stance of two short spirals of No 40 
pure platinum wire down the centre of one of which the 
heating wire passe* 

The difference of temperature of the two spirals ts deter 
mined by making them two arms of a resistance bridge 
the other two arms of which are equal By mean* of 
mercury cups resistances may be placed in aeries with either 
of the spirals until a balance is obtained 

A few values of the conductivities inCGS unit* for a 
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portion of the range of temperature on the hydrogen aasAr 
ere given in the following table — 


Naphthaline 

Amlin* 

Nurophenol (para) 
Glycerine 
Paraffin wax 
0 Napbthol 
Dipbenylamine 


At iso* sb*. AtsSoab*. Atip'tk 
O 006s O OOj8 OXXIJ 3 

00013 OOOII 00009s 

6 OOII 0 00086 0 00070 

O OOIO o 00085, o 00070 

u 00078 O 00083 0*00076 

o 00060 o 00065 o 00061 

o 00067 o 00065, O 0006} 

o 00058 o 00054 o 00053. 


Geological Society, December ai 1904 —Dr J E Marr 
r R S president in the chair —On certain genera and! 
species of Lytoceratidss S S leekman. flilt paper deals, 
with certain specimens sent by Mr Beeby Thompson from 
the Northampton Sands one of which >■ remarkable for its 
homceomorphy with Phylloceras —The Leicester earth¬ 
quakes of August 4 1803 and June at 1904 Dr C 
Dnvloon The earthquake of 1893 was a twin with its 
principal epicentre between Markfield and Woodhouse 
Eaves and the other near Tugby about seventeen mile* 
to E 34 s S Its disturbed area contains about aaoo square 
miles On June ai 1904 two shocks were felt the first 
a very slight one at about 330am the second at 5 a8 a m 
The epicentre of the earlier shock was in the neighbourhood 
of Markfield and Groby or near the south eastern margin 
of the north western focus of 1893 The distance between 
the epicentres of the earthquakes of 1904 was about twelve 
miles Thus the foci of 1904 appear to have occupied the 
nearer margins of the foci of 1893 —The Derby earthquake* 
of July 3 1904 Dr C Davison Although weaker than 
the earthquake of March 34 1903 this shock owing to it* 
occurrence at 3 at on a Sunday afternoon was felt over 
a much wider area (about 35 °°o square miles) As in 1903 
the earthquake was a twin the epicentres being almost 
exactly coincident with those of that year on* being situated 
near Ashbourne and the other about six or seven miles- 
from it near Wirksworth and Matlock Bath —Twin earth 
quakes Dr C Dstvleon In • twin-earthquake the shock 
consists of two n ax ma of intensity or of two distinct part* 
separated by a brnf interval of rest and quiet In Great 
Britain one in every twenty earthquakes is a twin and 
our strongest sho ks (the Colchester earthquake of 1884 
the Hereford earthquake of 1806 Ac) belong to the same 
class The phenomena show that twin-earthquakes cannot 
be caused by reflection or refraction of the earth waves or 
by the separat on of the waves of direct and transverse 
vibrations or by the repetition of the impulse within the 
same or an ovirlipp ng focus They must therefore be 
due to impulses in two detached or practically detached; 
foci and it is shown that all the known phenomena of 
twin earthquakes cm be thus accounted for In British 
twin earthquakes the distance between the epicentres varie* 
from four to twenty three miles the average for seven recent 
earthquakes being between ten and eleven miles As a rule 
the foci are elongated approximately in the direction of the 
line joining them showing that they are portion* of the 
same fault I he foci appear to be situated at different 
depths and in two cases the fault probably changes hade 
in the region between them 


Royal Microscopical Soctsty, December at 1904 — 
Mr 0 C Karop in th* chair —Mr Oserady read a short 
paper explaining an experiment he exhibited to prove the 
phase reversal in the second spectrum from a grating of 
broad slits the mathematical prdbf of which he g*ve In 
his paper on theories of microscopical vision read before 
the society at its last meeting The object consisted of 
two gratings one above the outer similar in every respect 
except that one bad broad alit* and tha other had narrow 
slits In accordance with what was theoretically predicted 
by the author the difference wae brought out when the* 
direct light plus the first and second spectra of on* tid* 
wers admitted but when the direct light was cut off by 
the movement of e shutter the image of tha brood sifts 
underwent a startling change The fines jumped across to 
position* mid way between the correct one* Showing there 
was an antagonism of phase between the light of the first 
and that of the second spectrum Some photographs show-* 
Ing the effects produced by ousting out th* various spectra 
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it one side were exhibited by Mr Rheinberg who 
•ufmatod to Mr Conredy that th« experiment should be 
made to toot the correctness of the theory—Mr J W 
harden then gave a summary of his paper on the theory 
of highly magnified images 

Eunwhoh 

Royal Society, December S, 1904 —Dr K H Trsqnair 
in the chair —The igneous geology of the Bath 
gate and Linlithgow Hills J D Falconer hive 
successive zones of igneous rocks were described in detail 
and important conclusions drawn as to their geological age 
and to the relations between the Intrusive rocks and dykes 
so characteristic of the region The region haa been very 
recently re surveyed by the Geological Survey and Dr 
Horne Dr Peach and others of the staff were able 10 
corroborate many of Mr Falconer s results the value uf 
which could not be over estimated A further paper wa« 
promised dealing with the petrology of the district - 
Experiments on the simultaneous removal of spleen ind 
thymus Drs Noel Paten and Oeedall Already the 
authors had found that the removal of either had no apparent 
deleterious effect upon the life of the animal and now they 
proved that the removal of both in no way affected the 
vitality The experiments were made on guinea p gs — 
Crystallographies! notes Dr Hugh MsnMIl, F R S 
The author suggested (1) that the axis of compound 
symmetry of second order should not be used in crystallo 
graphical work as it is not a definite direction in the crystal 
and that the centre of symmetry should be used instead 
(a) that In order to simplify the classification of crystals 
for teaching purposes the rhombohedral and scalennhedral 
classes should be treated as members of the hexagonal and 
not of the trigonal system 

December 19 1904—Sir John Murray in the char—A 
supplementary note on the Lower Devonian fishes of 
Gemunden Dr Traqualr The author brought forward 
further evidence in support of his original description which 
had been criticised by Prof Bashford Dean —A specimen of 
salmon caught in the Galway River wh ch appears to be 
Intermediate between the smolt and grilse stages W L 
OsUstarwood —Networks of the plane in absolute geo 
metry D M Y tommsrvllls Networks built up of 
the various regular figures in the Eucl dean plane were dis 
cussed at considerable length and the investigation was 
then extended to non Euclidean planes 
Paris 

Academy of Sciancea, January 2 —M Trnost in the 
chair —The cooling power of a current of fluid on an 
ellipsoid with unequal axes immersed in the current 
J tewslnssq —Interference fringes produced by a system 
of two perpendicular mirrors G Llppmann The system 
of fringes formed possessing a white central fringe is 
parallel to the intersection of the plane of the mirrors The 
experimental arrangement for the production of these 
fringes which is described in detail is simpler than that 
required for the Fresnel fringes—On the alkaline micro 
granites of the Zuider territory A Lacroix The rocks 
are segyrlne and amphibolo microgranites and are 
characterised chemically by their extreme poorness in lime 
and magnesia and by the quantity of alkali the potash 
being slightly in excess of the eoda —On limiting functions 
and functional operations Maurice Frd o hot —On substitu 
tions with three variables and invariant curves by a contact 
transformation S Lattho —On invariant subgroups of 
index p* G Miller—On the deviation of freely falling 
bodies M do nparre It is shown that the formula 
usually given for this deviation ore based on Incomplete 
data and a new expression Is deduced It is however 
impossible to check the calculations by experiment on 
account of the smallness of the deviations which would 
amount at most toot mm for a fall of 1000 metres —On 
a fundamental formula in the kinetic theory of gases P 
Lamp win. The formula given by Maxwell and Boltz 
mann for the diffusion of gases is re investigated and the 
results applied to the diffusion of ionised gates The author 
arrives at the conclusion that the conductivity of flames is 
far the most part due to the presence of free kathodic 
particles arising from spontaneous corpuscular dissociation 
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in the flame under the action of the high temperature.— 
The measurement of the conductivity of dielectrics by meant 
of ionised gases Charles Horn mann One of the facet 
of the dielectric the other of which is connected with earth, 
is supplied with known quantities of electricity per unit 
of time and the variation of the potential of this face ie 
observed with an electrometer The conatant charge 1a pro- 
duced by means of a radio active substance placed between 
the plates of an air condenser and the stationary potential 
is measured Details of the measurements will be com 
mumcated in a later paper —I he influence of steam on the 
reduction of the oxides of iron by carbon monoxide and 
dioxide O Soudouanl With the view of throwing tome 
light on the results of employing dried air m the blast 
furnace the author has mndo experiments on the influence 
of moisture on the reducing action of carbon monoxide 
either pure or mixed with the dioxide upon ferric oxide 
It has been found that the dry gases exert a more energetic 
reducing action than the moist gases but that this d Her 
ence which is considerable at low temperatures becomes 
negligible at high temperatures —On the existence of a 
normal green chromic sulphate Albert Oelaon —The 
separation of the three dimethylanthraceneB obtained by the 
ution of methylene chloride upon toluene n the presence 
of aluminium chloride James Lavsux Modifications of 
the Friedel and Crafts method ire drier bed by means of 
which larger and more constant yields are obta ned These 
modifications appear to be not only advantageous in this 
p irtirular exse but are appl cable to any react on carried 
out in the presence of aluminium chlor de —Observations 
of the Giatobini comet (d 1904) made at the Observatory of 
Algiers with the 31 8 cm equatorial MM Sontaud and 
•v —On the crystalline rocks collected by the Sahara ex 
pedition b Foursau and L Oentll —Ihe resistance of 
water to the motion of vessels Hulls of least resistance 
Vice Admiral Fournlor — Hydrogen peroxide in the nascent 
state and its bacteriudal activity on organisms in water 
Ed Son|Mn It is shown that whilst o 291 gram of 
hydrogen peroxide per litre was required to sterilise a litre 
of Seine water in six hours when commercial hydrogen 
peroxide was employed under the same conditions 0060 
gram was sufficient to produce sterilisation in four hours 
when the hydrogen perox de was in the nas int state 
from calcium peroxide — Hyphoids nnd bactero ds Paul 
Vulllemln. Hyphoids and ba teroids are not purely para 
sitic formations but are symbiotic products—Research on 
plant radio act vity Paul leequarsl No trace of radio 
activity of plant products ould be observed if pre autions 
were taken to prevent the moisture transpired by the plant 
from reaching the electrometer The author therefore re¬ 
gards the positive results announced by M lommasna as 
being due to a neglect of this precaut on —On tbe accentu 
ation of the alpine characters of leaves in jumper gaits C 
Houserd — On the Increase of we ght of org inir and t tneral 
substances in oats as a function of the age Mile 
M Itsfanowska — Respiratory measurements on mar ne 
fishes J P Bounhlol By means of a specially devised 
tank the author has been enabled to deti rm ne the carbon 
dioxide per gram hour the oxygen per gram hour and the 
ratio C 0 ,/ 0 , for several fishes The effect of captivity in 
d mlnishing the respiratory exchanges was well marked 
New South \\ai*s 

Linnean Pocietv N vem er 30 1904 —Dr T St ne 
Dixaon president in the chair —Contributions to the study 
of Australian Foramimfera put 1 H I do noon This 
paper for the most part s a compilation of the species 
which have been identified in samples of sand or other 
materials obtained from various sources —Revia on of 
Australian Lepidoptera part 11 Dr A Jeffens Turner 
Some supplementary remarks on the family Notodontidts 
(revised fn a previous paper) are offered and the family 
SyntomWas comprising four genera with forty four specie* 
(of which eight are described as new) is reviewed —A 
yellow race of BactUut pttudarabtnui from the quince Dr 
R Greig Smith 1 he organism is identical in its morpho¬ 
logical and cultural characters with the white race previously 
isolated from the sugar cane The gum obtained from the 
slime was also identical in giving the reactions of arabm 
and In yielding only galactoss upon hydrolysis While tbe 
cultivations of the sugar-cane race were always white thorn 
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of the quince race were yellow—The bacterial origin of 
Macroaamia gum Dr K Gruff Smith. An organism, 
Baalim macrotamute n vp minted from the tissues of 
jtfacrosamia tftralu which wm exuding a gum produced 
upon lwruloae media a dime from which e gum wee 
obtained —On a new spend of Rhuophyllum from the 
Upper Silurian rocks of Ya«s New South Wales A J 
Miea w tr. A third speues of Calceola-like operculate 
rugose corals is described 
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ZOOLOGICAL BOOKS FROM GERMANY. 
(1) Anihrofogsnu odtr Bntwichelungsgeechichte its 
Mtnschtn ; Keinut- %mi Stammei-geschkhte. By 
Ernst Haeckel. Fifth revised and enlarged 
edition. 2 Vols. Pp, xxViH+993; with 30 plates, 
$ia text figures, and 60 genetic tables. (Leipzig 
Engelmann, 1903.) Price 35s. net. 

(3) Morphologxsch* StudieH. Als Bextrag zur Method- 
oiogte toologtscher Problem4. By Tad. Garbowslci. 
Pp. vii-f 189 j 6 chromolithographic plates (Jena 
Fischer, 1903.) Price a8 marks. 

(3) Untersuchungen itber den Phototroptsmus der Ttere 
By Dr. Em. Ridl. Pp. vi'ii +188 (Leipzig 
Engelmann, 1903.) Price 4s. 

(4) Graber's Leitfaden der Zoologte fur hbhere 
Lehramtalten. Bearbeitet von Dr. Robert Latzel, 
k.k. Gymnaaial-Direktor. Fourth revised edition 
Pp. 23a; illustrated. (Leipzig. G Freytag, 1904 ) 
Price 3.80 marks. 

(i; 'T'HE first edition of Prof. Haeckel’!, book 
I appeared thirty years ago, and the fourth 
edition in 1891. With each reappearance the book has 
increased in size and in stateliness, and this is particu¬ 
larly true of the new edition. The sequence of editions 
reads like a developmental process, say in crustaceans j 
there is some ecdysls, there is addition of new parts, 
there is a growing beauty, but the essence remains the 
same. The veteran evolutionist has gone over the whole 
work again; he has Incorporated new discoveries, he 
has added fresh arguments and illustrations, but the 
gist of the hook remains unaltered. Our familiar old 
acquaintances—the Monera and the Gastrseadae, the 
biogenetic law and its helpmate coenogenesis, dystele- 
ology and monism, and to on—are all as alive as ever, 
and with much to say for themselves. As Haeckel 
says, the book may have its faults; but has anyone 
given a better popular presentation of the concrete 
facts as to the position of the human organism in its 
place in nature, or, for that matter, has anyone else 
ever tried? We may object to some of his embryology 
and to some of his phytogeny and to all his philosophy, 
but here is a vivid, picturesque account of man’s de¬ 
velopment and of his plausible pedigree. It is a 
historic document which will occupy an honourable 
place among the archives of biology. It is an achieve¬ 
ment on the'author’s part to have made this revision 
now—adding about 100 pqges, three score and ten 
figures, ten plates, and dgbfgenetic tables; we could 
not expect him to change his cherished convictions. 
Nor, as he says, has he seen any reason to do so. The 
parts we like least are where he brings in new or 
relatively new discoveries somewhat casually, as we 
may illustrate by referring to the centrosome which 
he calls a “nicht fhrbares Korperchen.” What is it, 
then, that stains so intensely with Iron—hematoxylin ? 

(3) Dr. Garbowski has ceased to find satisfaction in 
4he conventional formulss often used iq seeking to 
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interpret phylogenetic advances. He has ceased to 
believe in the homology of the germinal layers, in the 
gastrsea theory, and in the coelome theory; and he 
thinks that the usual application of the so-called bio¬ 
genetic law is for the most part fallacious. In all this 
he is not so solitary a sceptic as some of his sentences 
would lead one to suppose. 

There is a branch of aetiological inquiry in which 
the zoologist interprets the whole organism as a system 
of adaptations, and seeks to show how the various 
items in this system may have arisen in the course of 
variation, and may have persisted by enhancing the 
survival-value of their possessor There is another 
branch of astiological inquiry whit h tackles the deeper 
problems of morphogenesis, which inquires into the 
formative conditions leading to various big steps in 
organisation-progress—such as the origin of an 
rnteron, the establishment of metamerism, the develop¬ 
ment of a coelom, or the institution of a vertebral axis. 
It is with these morphogenetic problems that Dr. Tad. 
Garbowski is mainly concerned, and he wishes to find 
a via media between the use of what he believes to 
be obsolete verbal formula: and the extreme of bio¬ 
mechanics. 

“ Darwin and his school sought to discover the 
nature of trahsformation without knowledge of the 
internal processes, and the ‘ Entwickelungsmethan- 
iker ’ are trying to interpret the latter apart from the 
immanent effects of the former.” 

It is easy enough to say that sponges are quaintly 
inverted primitive Metazoa, that annelids represent 
ancestral Chordates on their backs, that Trochophora 
have sprung from Ctenophora—the illustrations are the 
author’s—but what we must get at is an observational 
or experimental knowledge of the actual way m which 
architectural changes of moment are brought about. 
In short, we must dtepen our physiological-morph¬ 
ology, getting beneath mere form-changes to the 
functional changes which condition them. This, so 
far as we can see, is what Dr Tad. Garbowski is 
driving at. We are surprised, by the way, that he 
does not include Rauber’s “ Formbildung und Form- 
storung ” in his huge bibliography. 

The first chapter is devoted to a study—full of interest 
—of Trichoplax adhaeretis, with subsections on Trep- 
toplax and Sahnella; the second chapter discusses the 
Mesozoa in general; the third chapter describes various 
processes of gastrulation, and ends with a rejection of 
the gastrsea theory 5 the fourth chapter deals with the 
two primary germinal layers, the mesoderm and the 
coelom, and ends with a rejection of the germ-layer 
theory. In conclusion, the author expounds the scope 
of physiological morphogenetic studies. There are six 
fine plates. 

Dr. Garbowski is iconoclastic, and his recoil from 
some familiar theses is thorough-going, but his 
scepticism is neither unexpected nor unwelcome. The 
late Prof. Claus had promised to protect him if the 
Thames caught fire, so to speak, but the author Is 
quite ^ble to took after himself, and his theses will 
find as much acceptance as opposition. We have all 
N 
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been having our doubts about the homology of the 
germ-layers and the (Ike; morphological concepts are 
every day becoming more kinetic, less static. The 
only question is how far we can go with the little that 
we know of physiological morphology. In so far as 
Garbowski has increased the data his memoir is very 
welcome 

(3) Dr. Em. Rddl has made many experiments on 
the phototropism of animals, that is to say, on the 
manner in which they orientate themselves in relation 
to light stimuli. Phototropic phenomena have been 
most studied in plants, but there is already much 
literature relating to their occurrence among animals, 
and the author begins with a historical survey. He 
goes on to the reactions of animals on a revolving turn¬ 
table, the compensatory head-movements of insects, 
nystagmus in insects, and phototropic orientation in 
insects with one eye blackened 

After showing that phototropic orientation or move¬ 
ment occurs widely among animals, e.g. in Ccelentera, 
echinoderms, planarians, annelids, arthropods, and 
molluscs, and that it may be exhibited in eyeless forms, 
Rddl discusses various phenomena which cannot be 
set down as simply phototropic. Thus it cannot be 
safely said that the movement of pigment in the eye 
or in the skin is phototropic, and there are many de¬ 
tails in the behaviour of butterflies and dragon-flies in 
relation to light and shade which seem to be more 
than phototropic. A simple reflex may become com¬ 
plicated by the association of accessory reflexes. In 
unnatural conditions the established phototropic reflex 
may lead the animal astray,when the moth, circling 
nearer and nearer, finally finds its death in the candle 
—an interesting and much discussed subject to which 
RAdl devotes some attention. 

Sedentary animals, like plants, orientate themselves 
to the direction of the light; freely moving animals 
move Into the direction of the light. The author dis- 
cusses the question whether these two kinds of re¬ 
sponse are merely different aspects of phototropism, 
and comes to the conclusion that the two are not 
directly dependent on one another. He also regards 
the difference between positive and negative photo¬ 
tropism as a secondary matter; in both there is orienta¬ 
tion to the direction of light, but the locomotor muscles 
are differently stimulated. 

In the more general part of his book, RAdl discusses 
the relations between phototropism and other tropisms 
—or the more legitimate of these—geo-, stereo-, rheo-, 
galvano-, chemo-, and thermo-tropitms. There is a 
chapter, all too short, on the ethological importance 
of phototropism. The author is clear that organisms 
are systems of adaptations and that phototropism is a 
physiological adaptation, but he looks askance at 
teleological phraseology, and does not follow up the 
subject , The book closes with a discussion of the 
general theory of orientation; this must be based on 
study of tropisms; there is no “ Orientierung uber- 
haupt,” but the organism seeks for a state of 
equilibrium in relation to various external stimuli—an 
equilibrium which consists not merely in the position 
of the body, but in its functioning. 
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Dr. Rddl is cautious in stating bis own fhetiry of 
phqtotropism; he restricts himself to tbe following 
propositions :— 

(1) Phototropic orientation means the capacity of 
assuming a definite position of the avis of the body in 
the field of light. 

(a) A photo tropically orientated organism is in a state 
of physiological equilibrium in relation to. the fight. 

(3) The orientation can only be brought about by tbe 
operation of paired or coupled forces, which are partly 
external, partly Internal. 

(4) In the orientations or tropisms of organisms there 
is always at least one internal force operative, and 
this is usually muscular. 

The conclusions strike one as disappointing, for they 
seem to be practically summed up in the conception of 
“ physiological equilibrium ”; those who are prepared 
to advance other theories will find this book of great 
service. It summarises the subject, describes many 
new experiments, and criticises many untenable 
positions. 

(4) About twenty years ago we were familiar with • 
little book, " Outlines of Zoology,” by Graber, which 
had a wide use if not popularity in Gymnaslen. Its 
features were brevity, accuracy, lucidity, and compre¬ 
hensiveness. We suppose, in the absence of any pre¬ 
fatory note, that the volume before us is our old 
acquaintance in a glorified edition, in which Dr. Latzel 
has preserved the characteristics of the original. The 
book begins with a short introduction on metabolism, 
the cell, and protoplasm—which must be difficult 
pabulum for even “ hohere Lehranstalten ”; it pro¬ 
ceeds to the structure and functions of the human body, 
and thence to a survey of the whole animal kingdom 
from mammals to the Protozoa. As a systematic 
summary to be associated with more vital studies in 
natural history the book Is admirable; it la dear, 
direct, accurate, and most copiously illustrated. It la 
so ambitiously all-inclusive that we are almost startled 
to find no mention of Balanoglossus, Peripattw, or the 
okapi; but these will doubtless find their place In the 
next edition. A book of this sort, tightly packed with 
Information, without, in many cases, even the padding 
of verbs to the sentences, must be Judged by its inten¬ 
tion. If that be, as we charitably suppose, to serve 
as a terse index return or synopsis, associated with 
practical work and open-air studies, it deserves to be 
encouraged. But if it is meant as a book to be “ got 
up "—and there are unpleasant suggestions of the 
cram-book about it—then it it emphatically not in the 
line of progress. It stands in direct antithesis to the 
natural history text-books for high schools which find 
favour in America and are securing their place in tills 
country. There is almost rto suggestion of the evolu¬ 
tion or affinities of the great types; there is almost no 
hint of initiation into scientific methods of observation 
and reasoning; and there is very little open-air. It 
seems to us more like a revisal-book for a student going 
up for his first professional examination in medicine- 
or natural science than a book for schools. Attfsesa®*- 
time, it is a very effective book of its sort; the illus¬ 
trations are admirable, and the coloured plates are a» 
fascinating as the text is dry. J. A. T» 



JjUttfAVr 19. 1905) 


NATURE 


a*sr 


AfT AMERICAN TEXTBOOK OF GEOLOGY. 
Geology. By Thomas C. Chamberlin and Rollin D. 
SaMsbury. Vol. 1 . Geologic Processes and their 
Results. Pp. xix+654; with 34 plates and 471 
figures in the text. (New York: H. Holt and Co., 
* 904 -) 

HE work of which this is the first volume, bear¬ 
ing the names of two well known professors in 
the University of Chicago, is addressed to the mature 
student, and is designed “ to present an outline of the 
salient features of geology, as now developed ” The 
present instalment, dealing with the nature and results 
of the processes now in operation upon the globe, will 
naturally prepare the way for the second volume, to 
be devoted to tracing the history of past ages Agree¬ 
ing with other writers in approaching the science from 
this side, the authors have been led by their own ex¬ 
perience as teachers to depart somewhat from the 
beaten track in their general plan of treatment, as well 
as In the relative importance assigned to certain specific 
subjects. They tell us in their preface that they have 
laid little stress on the generally recognised divisions 
of geology, “dynamical," “structural,” " strati- 
graphical," &c., but have tried rather to emphasise the 
historical element even in the discussion of special 
themes, thus bringing out the essential unity of the 
science. Again, some subjects, such as the develop¬ 
ment of drainage-systems, the ultimate cause of 
crust-movements, and others, receive here fuller 
treatment than has been customary in works of this 
scope. 

Most of the original features of the book we heartily 
welcome. We think, too, that the authors have 
generally been happy In their treatment of the more 
dubious and debatable problems of physical geology. 
Their design in this has been freely to introduce the 
theoretical element when necessary, and at the same 
time “ to avoid confusing the interpretations based on 
hypothesis with the statements of fact and established 
doctrines." Where important differences of opinion 
exist, the alternative hypotheses are set forth and their 
consequences compared. In some instances this 
candour is pushed rather far, as when the cause of 
vuicanism is discussed on seven distinct hypotheses. 
Having regard to the class of students for whom the 
book is primarily intended, we think that the authors 
have needlessly hampered themselves by trying to 
make it intelligible to one who has had no previous 
acquaintance with the rudiments of geology. How far 
they have succeeded in this it is not easy to judge. 
Titus the technical terms of the field-geologist, “ dip," 
“anticline," “dyke" and tfee like, are not formally 
defined until we reach a late section of the volume, but 
the conceptions implied have necessarily been intro¬ 
duced much earlier. Such difficulties inevitably 
confront the writer of an elementary class-book, but 
they might safely be ignored In a work like the 
prmanW 

After a preliminary outline of the general scope of 
geology, the authors proceed to discuss in turn the 
geological effects of the atmosphere, of running water, 
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of underground water, of snow apd ice, and of the 
ocean. Their clear exposition of the mechanism of 
rain- and river-erosion, with due regard to the con¬ 
trolling conditions, is an admirable summary of a 
fundamental part of geology which in most of our 
text-books receives very inadequate treatment. It is 
written on modem lines, the fertile conception of the 
“base-level of erosion," with its important conse¬ 
quences, being introduced at an early stage The sub¬ 
ject is one which American geologists, with their un¬ 
rivalled opportunities, have made peculiarly their own, 
and it could scarcely have fallen into better hands. 
The other geological agents are disc ussed in the same 
comprehensive but concise manner, and the chapter 
dealing with glacial action is, as might be expected 
from the authors, of special interest. 

The chapter on movements and deformations of the 
earth’8 body contains much material which is not else¬ 
where accessible to the student m a connected shape, 
and some originality appears in matter as wetl as in 
treatment. Consideration of the possible causes of 
the great crust-movements leads to an inquiry into the 
original and present distributions of temperature in 
the globe, and to a comparison of the nebular hypo¬ 
thesis with that of “ accretion ” The comparison is 
presented in a judicial manner, and the enunciation of 
the accretion hypothesis is tantahsingly brief; but a 
fuller discussion is promised in the second volume. 
Geologists sometimes need to be reminded that cosmo¬ 
gony is a legitimate part of their province, not to be 
surrendered without good reason shown At least It 
is well that students should see just how much of 
accepted physical principles and how much of arbitrary 
assumptions go to the building of dogmas which have 
earned alarm into some quarters. 

The treatment accorded to igneous action seems to us 
in some respects unsatisfactory. Descriptive petro¬ 
graphy is, no doubt wisely, represented by a brief 
summary, an appendix to a generalised account of 
“ the origin and descent of rocks.” But what follows 
seems to lack due proportion “ Vuicanism ” is used 
to include intrusive as well as extrusive action, but 
the chapter is occupied almost exclusively with the 
latter. The plutcmc and other igneous intrusions, the 
varied forms which they assume, and their intimate 
relation to crust-movements and to geological history 
in general, are dismissed almost without notice. The 
full and admirable discussion of volcanoes might thus 
give a student the impression that these superficial 
phenomena are the only important effects of igneous 
activity. 

The volume concludes with a chapter on the geologic 
functions of life, and a good index is added. The book 
is issued In handsome form; but the highly glazed 
paper, presumably adopted for the sake of the figures, 
is irritating to the reader. The abundant figures, 
selected from various sources, are well chosen to illus¬ 
trate the text, and well reproduced. The subjects are 
for the most part American. A useful feature is the 
Illustration of various types of topography by actual 
maps, taken from the beautifully contoured sheets of 
the United States Geological Survey. A. H. 
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THE TOPOGRAPHY OF BRITISH INDIA 
India By Colonel Sir Thom** Hotdieh K C M G 
KCIE CB RE Pp 375 , 8 map* in colour* 
The Regtons of the World Edited by H J 
Mackinder (London Henry Frowde Oxford 
University Pres* n d ) Price 7 s 6 d net 


W ITH climates varying from the ice bound deserts 
of the higher Himalayas and the rain steeped 
forests of Tenassenm to the desolation of Mikran 
where at one time of the year fire is almost 
unnecessary even for cooking and at another the 
cold blasts almost defy human endurance the in 
habitants of which number races unsurpassed as brave 
and stubborn fighters and races among whom physical 
cowardice is regarded as no disgrace where in one 
part music is produced by stamping on a piece of 
wood and in another has been earned to a refinement 
which requires sixty four tones to our octave—both 
extremes it may be added equally unmusical to the 
European ear where there is found a system of laws 
so elaborate that the cashier who has confessed to 
embezzlement may yet succeed in escaping punish 
ment and a system of government so paternal that 
it impnsons the husband whose domestic happiness 
has been ruined to prevent his committing the crime 
of murder the territories known as British India 
may be a country for political purposes but in no 
proper sense of the word do they constitute a nation 
they are hardly even a region of the world and 
the name is nothing but a geographical expression 
for the area which is administered by the British 
Government through the agency of the Governor 
General of India in Council To write a descrip¬ 
tion which in a book of moderate compass will 
convey a clear and fairly proportioned conception re 
quires a master hand not to have failed is in itself 
high praise but Sir Thomas Holdich has done more 
than this he has produced a topographical descrip¬ 
tion of the Indian Empire which in spite of minor 
errors—such as the reference to the Kasmur bund as 
intended for the storage of water and a general in 
accuracy where he ventures into geology—is not only 
Interesting to read but accurate and well proportioned 


on the whole 

With all its manifold diversity in detail the Indian 
Empire is composed of two parts each of which may 
be regarded as a geographical unit and each geo¬ 
graphically distinct from the other The larger and 
more important of the two may be regarded a* India 
proper and consists of the alluvial plains of the Indo- 
Gangetic river system and the triangular area known 
thdugh incorrectly as the Peninsula It is cut off 
from Burma by a tract of mountains impassable by 
reason of the deep-cut network of valleys and the dense 
vegetation with which their slopes are covered and on 
the north it k bounded by the mighty range of the 
Himalayas Both these barriers have proved effective 
against either ethnical or military invasion but on the 
west are the *etni desert hills and open plains of 
Afghanistan and Baluchistan which have repeatedly 
been traversed by invaders It is m the description of 
this region that Sir Thomas Holdich is at his best 
partly no doubt because it is that of which he has the 
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most intimate personal knowledge, but largei)C^ 
because of the intrinsic interest attaching to h, for 
across this region came not only the great prehlitaric 
Dra vidian and the semi-historic Aryan invasions of 
India but also the military invasions of Alexander dw 
Great and of the successive Mohammedan conquerors 
of India Until the improvement of navigation brought 
m the nations of the west it was the only way by 
which invasion and oonquest were possible and it 1* 
through this region alone that we need look for * 
serious attack on India so long as we bold the com¬ 
mand of the sea 

Of this long senes of invasions all the historical 
ones from Alexander onwards have been purely 
military they have left their impress more or less 
deeply marked on the religion the administration and 
the political geography of India in buildings and in 
public works but they have hardly affected the great 
bulk of the people who derive their origin from the 
earlier invasions In these it was no mere conquering 
army that came but nations with their wives and 
families their flocks and herds their household goods 
and gods who absorbed or exterminated the in¬ 
habitants of the land and whose descendants are found 
over the length and breadth of India constituting nine 
tenths of tho total population 

The other unit in the Indian Empire is Burma which 
belongs geographically rather to Indo-China than to 
India Cut off from the latter by a band of forest- 
clad mountains which has rarely been traversed even 
by marauding expeditions it received centuries ago 
its religion and philosophy from India but has re 
malned unaffected in all other respects and maintained 
its ethnical distinction untouched This isolation of 
Burma is now at an end the establishment of steamer 
lines across the Bay of Bengal has rendered it easy 
of access the Hindu prejudice against crossing the 
sea has given way to the stronger claims of pecuniary 
gam and the gay picturesque pleasure loving 
Burman who had evolved an epicurean philosophy 
and regarded life merely as something to be enjoyed 
is being ousted by the plodding but joyless and un 
attractive native of Behar or Madras 

Across the north of the Empire runs the great moun¬ 
tain barrier of the Himalayas the highest and greatest 
moqptain range of the world which separates the 
Mongolians of Thibet from the races of India 
and has left its impress on their mythology and folk¬ 
lore This naturally gets a chapter to itself and it 
is satisfactory that the author recognises the futility 
of an attempt to trace any limited number of 
continuous chains in a mountain range of so great 
an extent and wisely abstains from formulating any 
theory of the Himalayas We cannot however 
accept the statement repeated more than once Oat 
the eastern Himalayas are older than the western it 
is true that the rocks of which they are composed are 
older but the rise of the Himalayas as a mountain 
range belongs to the great period of mountain form¬ 
ation which commenced at the close of the Secondary' 
era and there is no reason for supposing that the two 
halves of the range differ materially in the age of their 
elevation 
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The boek » provided with a large number of blocks 
In the text nearly all maps. In which with very few 
fxcepbons, but one method of representing relief is 
adopted—that of shaded areas bounded by contour 
lines The method is valuable for some purposes but 
as a means of representing the form of the ground is 
in most cases inferior to the much abused cater 
pillar ' method of delineation and frequently conveys 
a misleading Impression The figure intended to re 
present the lower Brahmaputra valley and Gangetic 
delta is an instance of this while that intended to 
represent the orography of the Hindu Kush lodes more 
like an ink maker s advertisement In the coloured 
maps the complete absence of hill shading gives to 
the Thibetan plateau an air of flatness which it is 
far from possessing in reality yet it would be unfa r 
to conclude this notice without a word in their praise 
Mr Bartholomew has accustomed us to a high 
standard of workmanship but his map of India re 
produced in this book has seldom been equalled for 
intricacy and accuracy of colour printing and for 
success in showing the leading features of the relief 
of the land 


PHYSICAL AND PHYSIOLOGICAL ASPECTS 
OF LIGHT 

light Energy its Phyttes Physiological Action and 
Therapeutics By Margaret A Cleaves M D Pp 
xiv+8a7 (London Rebman Ltd 1904) Price 
21* net 

HILE this book is written primarily to further 
our knowledge of the properties and uses of 
that form of energy called light in the treatment of 
disease yet it will be found of great interest to those 
whose study is mainly confined to the purely physical 
aspects of light phenomena The subject is treated 
from the modern view of energy in the form of waves 
of a certain length and direction but at the same time 
the emission theory n> not entirely ignored on account 
of the peculiar behaviour of some of the recently d s 
covered radio-active substances notably radium 
About 130 pages are devoted to a description of the 
various kinds of rays their origin and physical 
properties The part dealing with the electric arc is 
very complete and clear and embraces all one coi Id 
wish to know to ensure an intell gent application of 
the arc lamp in the treatment of disease 
Following this is a senes of chapters dealing with 
the action of light on the various forms of life from 
the most elementary to the highly complex human 
subject In this section the action of light from both 
natural and artificial sources is treated very thoroughly 
It Is quite evident that the author has devoted her 
self to a large amount of painstaking experiment the 
valuable results of which are recorded in the pre¬ 
sent volume According to her the mercury vapour 
lamp has not justified the expectations regarding it 
as a therapeutic agent 

The second half of the book is taken up with the 
therapeutic applications of the various forms of light 
This pqrt will be of special interest t* .medical men 
eipccudly those who are engaged in this line of work 
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Sun arc and incandescent light baths are treated most 
fully together with their use m those diseases in which 
the author has found them respectively useful The 
indications are in every instance based on spectro 
bcopic analysis and full details of the proper technique 
are given for every variety of application Several 
forms of bath cabinet are described as well as arc and 
other lamps for local treatment with concentrated 
light 

While the author u rather emphatic on the necessity 
for employing lamps of large amperage—quantity 
being as essential is quality—yet she speaks highly 
of certain small lamps the efficiency of whch was 
such as to necessitate their replacement by lamps of 
greater power in the light department of the London 
Hospital The reason for this praise is seen later on 
to be related to the comparative cost of the lamps—the 
smaller being sold and maintained at a fraction of the 
cost of the Finsen and their efficiency is at least in 
proportion to this cost According to the author the 
great advantage of a lamp of high amperage like the 
T nsen is that we get not only the short and high 
frequencies of intense chem cal activity but also the 
frequencies of long wave lengths having great ampli 
tude and penetrability—a combination which is 
essential to ensure the best success In the smaller 
lamps these long wave lengths of great amplitude are 
not present in such abundance because of the lesser 
amperage and smaller carbons The results which the 
author has obtained in many d seases not generally 
subjected to light treatment will come as a surprise to 
those who have not kept closely in touch with modem 
light therapeutics 

The applications of the various coloured lights as 
also those of the invisible spectrum rays are fully 
discussed A short chapter u> given to the considera 
t on of n Rays and one to the Alpha Beta and 
Gamma rays of r idio active substances their physical 
propert es act ons and therapeutic uses An in 
tercstiig chapter 18 that on fluorescence fluorescent 
stimulation and sensit sation of tissues and the book 
closes with a chapter on the pernicious effect of sun 
1 ght ind the pathological effects of electric lighting 
The book on be cot fidently recommended It will 
be found of great interest to most students of natural 
sc nee Reoinaid Morton 


A BOOK ON INK 

Inks their Composition and Manufacture By 
C Ainsworth Mitchell B A (Oxon) PIC and 
T C Hep worth Pp xiv+a5t with 46 illustra¬ 
tions including 4 plates (London Chas Griffin 
and Co Ltd 1904) Price ys 6 d net 
ITBRA senpta manet but the permanence of the 
writing depends upon the quality of the ink 
Certain papyri of ancient Egypt now deposited in the 
British Museum contain the earliest ink written re 
cords so far brought to light A roll dating from 
3500 b c still bears decipherable characters and frag 
ments of papyri have been found by Prof Flinders 
Petrie in a tomb to which the date 3500 a c is ascribed 
If the origin of the use of ink is lost in antiquity, at 
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least one thing is certain—the writing fluid used by 
the ancient scribe* for such records as the foregoing 
must have possessed in a high degree the property of 
durability 

In one form or another the basis of these early 
writing fluids was carbon For example Chinese ink 
the so-called 4 Indian ink of the modern artist which 
according to the native historians has been made since 
3600 bc or thereabouts was at first a vegetable 
vamish and later a mixture of lampblack and glue 
Inks containing gallate of iron did not come into use 
until a much later period Thus Sir Humphry Davy 
examining some documents recovered from the ruins 
of Herculaneum looked in va n amongst the MSS 
for vestiges of letters in oxide of iron and he 
concludes that the Romans up to the time of Pliny 
had never used ink of galls and iron for writing 
purposes Gradually however in the early centuries 
of the Christian era there came a trans t on from 
carbon inks to those contain ng iron and Blagden in 
4 Some Observations on Ancient Inks communicated 
to the Royal Society in 1787 records that the writing 
fluid e Tiployed in var ous MSS on vellum dating from 
the ninth to the fifteenth centuries was an iron and 
gall ink Somewhat earlier than the date of Blagden s 
paper logwood begin to find employment as a con 
stituent of inks and soon after the m ddle of last 
century came the next notable modificat on namely 
the use of aniline dyes in the manufacture of both 
black and coloured writing fluids 

Of these and other matters bearing upon the history 
composition and methods of preparing the various 
kinds of inks Messrs Mitchell and Hepworlh have 
much to tell us in the volume under notice They 
have brought together and made convenient for 
reference material that has been hitherto chiefly 
scattered amongst periodicals and isolated dictionary 
articles In so doing they have saved their con 
temporaries some labour and earned for themselves 
much gratitude 

The book is divided into three sections The first 
of these deals with writing inks including those of 
which carbon tannin logwood and aniline re 
spectively form the characteristic ingredients It 
comprise chapters upon the sources of the tannin 
inaten ils tl e hem cal nature of iron gall inks and 
the best methods of examining both the fluid itself and 
the characters on the written page Print ng inks 
form the subject of section 11 in which an interesting 
•chapter treats of colour work including thr e colour 
print ng and inks for use in the production of cheques 
and bank notes In the concluding section there is a 
description of inks intended for miscellaneous pur 
poses these comprise copying marking safety and 
sympathetic inks and fluids for writing on glass 
wood ivory, or leather Many formulae are g ven 
some of which the authors have personally tested and 
the work closes with a list of English patents relating 
to the subject 

Desp te occasional in coherency of style the two 
collaborators have produced a useful and attractive 
little volume One or two slips may be pointed out 
thus the equation on p 101 is incomplete and the 
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specific gravity of dihita hydrochloric agd hi 
wrongly on p 308 In the historical introduction w» 
are told apropos of a certain document (p u), t»t 
it was probably written at the end of the sixteenth 
century by a man past middle age who learned to 
wntc just about the time diet Shakespeare was born 
(1504) At first it seems an unnecessarily cautious 
understatement to call such a man ' past middle age ” 
but a little reflection shows that it is those kittle cattle 
the figures that are to blame 
The book is a serviceable addition to the literature 
of chemical technology C Smmohds 


OUR BOOK SHELF 

A aturbegr Ifi und Natururtede By Hans Dnesch 
Pp v l+syj (Leipzig Wilhelm Engelmann, 
London Will ims and Norgate 1904 ) Trice 4s 
net 

This book deals chiefly with three topics Starting 
on a Kantian basis it seeks to state the a prion pnn 
ciplcs of pure physical science (d pnort is con¬ 
veniently definid as independent of the amount of 
experience ) Next the leading principles of 
energetics are discussed and their relation on the 
ore hand to the a pnon principles of pure physical 
science and on the other hand to the ordinary laws 
of thermodynamics Inc dentally the laws of 
conservation (of substance and the like) are examined 
and entropy has a good deal of attention I ast of all 
the results attained are carr ed over to a discussion of 
biology The point of view is neo vitahstic It would 
be hazardous to say that the author has run to earth 
the x which is the object of all our search the vital 
principle or whatever other name may be applied to 
it the term which he uses is the blessed word 
entelechy 

Herr Dr esth is well known to be at his best a 
clear orig nal and suggestive writer Much of the 
present work is excellent but we doubt if the last 
eighty pages are either clear or convincing Perhaps 
one would require to read the author s other works 
in order to accustom oneself to his point of 
view and his independent mode# of statement He 
is occasionallv unsatisfactory as well when dealing 
with the theores of others for example with Prof 
Clerk Maxwell s sorting demon The discussion 
occurs under the heading Declarations of Physicists 
regarding Biological Subjects and Herr Dnesch 
almost seems at times to suppose or to imply that the 
conception may have been formed in order to hmit 
the second h \ of thermodynamics to inanimate bodies 
True Lord Kelvin s statement of the second law has 
the words in inanimate material But Lord 
Kelvin s declaration is explicit ( Popular Lectures and 
Addresses 1889 vol 1 p 141) —‘The conception 
•of the sorting demon is merely mechanical and is 
of great vol e in purely physical science It was not 
invented to help us to deal with questions regarding 
the influence of life and of mind on the motions of 
matter On p 101 the accurate reference to Helm 
holtz s work is— Ostwald s Klassiker Nr 134 p 30 
Anm 

Higher Text book of Magnetism and Electrtkity By 
R Wallace Stewart D Sc Being vol iv of The 
Tutorial Physics Pp vm+673 (London W B 
Clive University Tutorial Press) Price 6* 6 d 
We have several times noticed this work as successive 
editions have appeared and can speak as appreaBtivehr 
of it as we have on other occasions The present 
volume Is based on the older one but it has been wholly 
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re-out, ud a very considerable quantity of new matter 
has been In view of the rapid advance which 

has been made in electrical theory in the last few 

^In*thi* edition the author has followed several other 
text-books in laying stress upon the importance of 
the electric field as the real seat of the energy of an 
electric circuit. It should be clearly brought out, how- 
ever, that part of the energy must flow in the con¬ 
ductor, following there, as elsewhere, the direction of 
the equipotential surfaces; the forward flow is, how¬ 
ever, In the dielectric itself. The figures exhibiting 
this flow of energy on pp. 344, 525, and 528 are very 
far from satisfactory. It is sufficient to point out that 
in every ordinary case of steady transfer the lines of 
force are convex forwards; indeed, if it be borne in 
mind that in accordance with Poyntlng’s theorem the 
flow of energy takes place at right angles to the lines 
of force, there would be energy flowing out from and 
not into a conductor if the lines were as shown. 

Too much care cannot be exercised in the construc¬ 
tion of diagrams. They catch the eye; and just as 
nothing is better than a good diagram for inculcating 
truth, nothing can be worse educationally than one 
that is slipshod. 

This remark applies equally to a figure illustrating 
the action of the keeper of a magnet on p. 227, where 
about twice as many lines of “ force " arc shown in 
the keeper as are represented in the magnet itself. Is 
the keeper supposed to be independently magnetised 9 

Again, on p. 401, if the equipotential lines on the 
plate exhibiting the Hall effort were really as shown, 
some of the current would flow over the edges of the 
conductor. 

This slovenliness is almost wholly confined to the 
figures. The text is exceedingly lucid and painstaking 
in tile endeavour to give a student a sound knowledge 
of physics. The large number of worked out examples, 
which have always been a distinguishing feature of 
the book, have no doubt contributed largely to the 
appreciation which it has received, especially from 
those who are compelled by circumstances to work 
without a teacher. 

Ufa and Energy—Four Addresses. By Walter 

Hibbert. Pp. xiv+182. (London: Longman- 

Green and Co., 1904.) Price as 6d. net. 

Thb thesis of these four addresses—originally delivered 
at the Polytechnic Institute, London—is that life is 
not matter, is not energy, but an unceasing non¬ 
factorial directive control of energy and its transform¬ 
ations. “ Directive control,” i.e. in the same sense 
In which “ temperature ” in the case of heat, or 
“ potential ” in the case of electricity, controls the 
direction in which the energy shall flow. “ Non- 
factorial,” because while temperature, potential, and 
the like aro factors of energy, life is not a factor. 

Mr. Hibbert puts most of his points clearly, and 
much of what he says has considerable force. But it 
Is doubtful if the range of ideas within which the book 
moves Is adequate to the problem. The main position 
Is not unassailable, and the deductions from ft in re 
gard to morals and religion are occasionally fanciful. 

To descend to details. (1) It is difficult to see how 
the terms factorial and non-factorial describe precisely 
the difference between the directive control of energy 
manifested In inorganic and in organic bodies re¬ 
spectively. The discussion on p. 50 rather begs the 
question, (a) In describing God’s directive control as 
being purely non-factorial, in saying (p. 144). “ It > s 
not the office of prayer to seek any direct disturbance 
of the course of material nature,” but “ its office is 
to secure a renewed faith in non-factorial control,” 
Mr. Hibbert lays himself open to the retort, “ Then 
non-factorial control is no control at, all.” (3) " Pro 
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vided that Ufe is a physical entity, It must be either 
matter or energy ” (p. 16). ” If it is a form of matter, 
it must weigh something ” (p. 17). But what if it 
were ether? (4) “ The living plant c ~ " 

'' * ph: 


Surely to one acquainted only with other manifest- 
ations of energy the path opened out by the dynamo is- 
as new as anything can be. 

Glossary of Geographical and Topographical Terms. 

By Alexander Knox, BA., F.R.G.S. Pp. xl + 432. 

(Ixmdon : Edward Stanford, 1904.) Price 15s. 

This work, which is intended as a supplementary 
volume to Stanford’s “ Compendium of Geography 
and Travel,” is evidently the outcome of a vast amount 
of industrious research on the part of the author. The 
amount of labour involved in the collection of some 
10,000 geographical terms derived from the most 
diverse languages all over the woild can readily be 
imagined, and it can only excite our admiration mat 
so much should have been successfully accomplished 
by a single individual. The book will be a decided 
boon to readers of works of geography and travel, 
who, in the absence of deep linguistic attainments, 
must constantly be puzzled by the terms employed inr 
the place-names of foreign countries. It will also be 
valuable to the more scientific geographer as supply¬ 
ing a useful basis for the complete dictionary of geo- 
graphical terms, which has long been felt to be a 
desideratum. Mr. Knox’s book, useful as it is, can 
hardly be said to supply this need, being concerned 
rather with the general and popular, than with the 
scientific and technical usage of geographical terms. 
It was undertaken in the first instance, as the author 
explains, with a view to elucidate the terms in use in 
e\tra-European countries, and this object it certainly 
fulfils with success. European geographical terms 
which naturally include the majority of those with 
which the scientific geographer is concerned, are less 
fully dealt with, and we not only miss many such 
technical terms as “ Karst,” “ Kar, H<orst, 

“ Schrund,” “ Aven ” (to take a lew only at random), 
but we find little attempt made at discrimination 
between the terms in use for closely allied features, or 
at the definition of nice shades of meaning, such, e.g., 
as are involved in the words “ dale ” and *' dell, both 
of which are explained merely as a “ valley. ” Many 
English local terms ore missing, and the definition of 
others is not always quite satisfactory. On the other 
hand various Spanish topographical terms are carefully 
explained, and the recent definitions by the Inter¬ 
national Commission for the Study of the Sea of the 
main features of suboccanic relief are correctly given. 

But the special value lies in the fact that the in¬ 
formation supplied is just that which is most out of 
reach of the ordinary reader, terms derived from the 
languages of Africa, Asia, and the less knowi parts 
of the world generally, being particularly well repre¬ 
sented. The introduction includes some useful hints, 
by Dr. A. H. Keane, on the laws of interchange of 
letters In various languages. 

Blackie's Handy Book of Logarithms. Pp. 128. 

(London : Blackic and Son, 1904.) Price 2*. 

Vier- und filnfstelhgc Logarithmentafeln. Pp. 24. 

(Brunswick : F. Viewcg and Son, 1904.) Price o.8o. 

mark, , 

In order that mathematical tables intended for common 
use may serve their purpose, it is essential that great 
attention be paid to the labour-saving arrangement* 
which authors have from time to time Introduced, such 
as the careful grouping of the figures in rows and 
columns, the use of varied type or of differently 
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Buckle's " handy ” volume, the reader will be dis¬ 
appointed to find that the compiler of the tables has 
paid little attention to the points enumerated above. 
A table of six-figure logarithms of four-figure numbers 
occupies twenty-two pages; the average difference for 
each row of figures is given, but there is no room found 
for proportional differences, so that the taking out of 
the logarithm of a five- or six-figure number involves 
an irritating calculation. Anti-logarithms are not 
included, but there is a table of hyperbolic .log*; 
Sixteen pages are allotted to tables of natural and 
logarithmic functions of angles, for increments of one- 
sixth of a degree, without differences. Other tables 
Include reciprocals, squares and square roots, cubes and 
cube roots, circumferences and areas of circles, heights 
and areas of circular segments, and rhumbs in degrees. 
There is an appendix giving some simple mensuration 
rules, some old-fashioned practical geometry, and 
definitions of the functions of angles, not as ratios, but 
as lengths. 

The German tables are specially suitable for use in 
the chemical laboratory. The main feature is an 
eighteen-page table of five-figure logarithms of five- 
figure numbers, arranged, with proportional differ¬ 
ences for each row of figures, like the four-figure 
logarithms contained in the first two pages The 
collection of physical constants at the end is such as 
a chemist would be likely to require. There are no 
anti-logarithms, nor is there a marginal index The 
size of page is ample, allowing of bold and effective 
type. 

Second Report on Economic Zoology: British Museum 
(Natural History). By Fred. V. Theobald, M.A. 
Pp x+197. (London: Printed by Order of the 
Trustees of the British Museum, 1904 ) Price 6s. 
The recent development of British Museum activities 
in the line of economic zoology, for which the insight 
of the director is largely to be thanked, is re-expressed 
in a second report, following quickly on the heels of 
the first (see Nature, January 28, 1904, vol lxix. 
p. 290). We congratulated Mr. Theobald on his first 
report, and we repeat our congratulations, for the 
volume does credit to his energy and ability, and to 
the expertness of those inside and outside the national 

r eum who have given him assistance. Everyone 
has had even a little experience of the amount of 
work which is often required in order to answer 
apparently simple questions from outside will 
appreciate the skill which this report displays. The 
volume contains a large part of the information 
furnished by the director of the natural history depart¬ 
ments of the British Museum to the Board of Agri¬ 
culture and Fisheries between November, 1903, and 
November, 1903, besides replies to other correspondents 
Mid some special notes of present-day interest. The 
British Museum of Natural History is not only one 
of the greatest world-treasure-houses of scientific 
material, it has also, In its staff, an almost unrivalled 
wealth of learning, and we cannot refrain from giving 
expression to the widespread gratification that these 
resources of material and knowledge are now being 
utilised In behalf of the practical queries of the nation. 
The volume deals with mosquitoes, sheep scab, weevils, 
aphides; wire-worm, mites, leather-jackets, warbles, 
ring-worm, liver-fluke, and a hundred other economic¬ 
ally interesting pests—and always in a way that leads 
us to respect Mr. Theobald’s wide knowledge and 
practical shrewdness. We hope that there will be 
many such reports, for they are of a kind that enrich 
the nation as well as science. That they also con¬ 
tribute to art may be Ulustratod by the report on the 
■RTubs ctjuslng damage at Rye Golf Links, 

NO. 1838, VOL. 7l] 


LETTERS TO HW EDITOR. ■*' 

[the Editor does net hold him*# rupoutdU ft «MmI 
expressed by hii correspondent*. Neither can fit undertake 


to return, or to correspond unth tk* erriUri of. rtfeeUd 

manuscripts intended for this or arty other part if NaTURX. 

No notice ts taken of anonymous'communications,\ 

Tbs Heteroganstie Origin of Pangus-garma. 

An attempt has been made in Natuee (December 
as, 1904, p. 175), by Mr. George Maseee, of ICsrw, to 
question the validity of my conclusions because of certain 
observations of hla own of a totally different kind, which 
have little or no bearing upon what 1 bate brought 
forward. 

What he eaye it this — DemaUum pullulant of de Bury 
produces exceedingly minute colourless contdla which are 
most widely distributed and are capable of passing through 
“ thick " filter paper. “ Under normal conditions," he 
adds, " these minute conidie on germination form delicate 
hyaline hyphse which give origin to a Cladosporium. If 
cultures of these conidia become infested with bacteria 
that form Zooglaea, the hyphm become Invested with a 
comparatively thick, brown cell-wall, and form either com¬ 
pact masses of cells or irregular hyphm consisting of short 
cells, constricted at the septa, exactly aa shown In Dr. 
Bastion's Fig 19 " He then refers to an illustrated paper 
In the Kew Bulletin for December, 1898, in which he has 
shown this process as it occur* in a certain dleeaae of 
PrtiHui japonica He thinks hia observation* exactly 
Illustrate some of the facte which I have brought forward, 
while I, after carefully reading hla paper and studying 
his illustrations, think they are altogether beside the mark. 

He supposes the widely distributed conidia are not only 
present in the hay infusion (which of course they may 
be), but that they are able to past through two layers 
of very fine Swedish filter paper (not merely “ thick" 
paper, as he loosely puts it). Looking to his Fig. J and 
the size of the conidia there shown, this, I think, la more 
than doubtful. It is, however, altogether Immaterial 
whether such conidia are present in the original hay In¬ 
fusion and are able to pass through the filter used by roe 
or not, because the next necessary step In hla suggested 
explanation is altogether wanting In my observations. 
This step Is that the conidia assumed to be present shall 
produce delicate hyphae, and that these hyphse, coming into 
contact with masses of Zooglaea, shall 11 become invested 
with a comparatively thick, brown cell-wall, and form 
either compact masses of cells or Irregular hyphse consist¬ 
ing of short cells constricted at the septa.” But I had 
already privately assured Mr. Massee that all the pheno¬ 
mena which I have described may be witnessed without 
its being possible to meet with a single hypha of any 
kind or a single one of the thick-walled, brown cell* to 
which he refers 1 Yet for his explanation to hava any 
weight “ delicate hyphse " should always be seen In rela¬ 
tion with the Zoogloea masses, and as for the “ thick- 
walled cells " which are then formed being exactly Ilka 
what I have shown in my Fig. 12, I can aasur* Mr. 
Massee he Is absolutely mistaken. What 1 have repre¬ 
sented In that figure are colourless products of segment¬ 
ation of a Zoogloea mass (wholly unlike the colouries* 
conidia shown in his Fig. 5) which speedily assume a 
brownish-black colour, end then, without any interu eut ion 
of delicate hyphae, at once grow out Into mycelial filament* 
of the same colour. In accordance with hie explanation, 
the production of delicate colourless hyphm should be the 
commonest thing possible, and should always be met with 
at an early stage of the change* that I have been de¬ 
scribing ; but, as a matter of fact, nothing 1* mors re¬ 
markable than the rarity with which any or the myriad* 
of Fungus-germs produced in a bacterial ecum undergo 
a further stage of development, with the production of 
hyphse either colourless or coloured, and I can assure 
Mr. Massee that he might work for three week* or 
more with such Infusions as I hava described without 
finding a single specimen at all comparable with my 
Fig. ts. It seems deplorable that in regard to each sn 

1 This was la rspty to s prim* lstur to ws vary sisular to that whl^hlm 
•ubMqtttBtly sen to Naive*. la tbu reply I ssksd Um to eesM and 
•sasuns my sptciaMm for hlwsrlf, which b* Ad net d*. 
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U the reality or unreality of hetero 

__._e Mr Masses, who could (peak authon 

tatively, «boutd not think it aeceaeary to make pereonal 
observations, and ehould be content to offer in reply to 
real and prolonged work only looee explanations which 
will not bear any serious examination 

A further Instance of the same lack of care is afforded 
in the last sentence of Mr Mesaee s letter Referring 
evidently to my remark (Natur* November 24 1904 

p 77) as to the very different products that may be met 
with In the scum forming on an infusion made from 
unripe grasses as compared with that forming on an 
ordinary hay infusion he says — As these fungi only 
develop on fading leaves it was not to be expected that 
they would appear in infusions of young grass ihis 
sentence must have been penned without the writer having 
taken the trouble to took at p 87 of my Studies in 
Heterogenesis ' to which reference was made when I 
directed attention to the difference! in question Had he 
done eo he would have seen how little he had explained 
the differences noted on that and on the following page 
and he would also have seen that the most striking differ 
ence recorded is the complete absence of Zooglcea masses 
(spoken of there as areas ) in the scum forming on 
infusions of unripe grasses Of course if the Zooglcea 
masses are not there it is easy for me to understand the 
absence of the Fungus germs which as 1 maintain are 
produced therefrom 

This point as well as others m Mr Massee s letter 
shows the great importance of bearing m mind two wholly 
distinct aspects of my observations corresponding with 
different stages in the processes described We have to do 
(1) with the growth the individualisation and the pro 
cesses of segmentation taking place in masses of Zoogla a 
We have also to do (i) with the question of the ulti nale 
destination or the transformation of the products of such 
segmentation These are two parts of the subject which 
are to some extent distinct and are well worthy of furthei 
separate consideration ’ 

In conclusion I would ask Why do the bacteriologists 
not tell us what they know about Zooglcea—whether they 
are or are not aware of its developmental tendencies and 
why it should undergo processes of minute segmentation 
unless such processes are a result of an organising tendency 
destined to have some definite outcome? Why again 
should it or its segments so often tend to assume a brown 
colour while it is still nothing but Zooglcen either 
segmented or unsegmented? Again why if the brown 
Zooglcea does not yield the brown Fungus-germs should 
there be this constant association of myriads of brown 
Fungus germs (In the absence of hyphes) in association 
with brown masses of Zooglcea ? How can they explain 
other than I have done the actual organisation of a 
Zooglcea mass and the stages by which the brown Fungus 
germs seem to be formed therein? What process of 
r infection ' in a filtered hay infusion contained in a 
closed pot could cause thousands of small Zooglcea masses 
to go simultaneously through similar processes of this 
kind—producing myriads of brown Fungus germs—when 
not a single hypba is anywhere to be found and when at 
first no Fungus germs are to be met with outside the 
Zooglcea masses themselves? I trust the bacteriologists 
will vouchsafe to give us some Information on these points 
or if they cannot reasonably explain them that they may 
be Induced to work at the subject and satisfy themselves 
that something Important can be learned concerning 
bacteria even though it -be outside their laboratories and 
r than their own 

H Charlton Bastian 
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Compulsory Greek at Cambridge 
As a corrective to much vague discussion perhaps the 
following record of facts may be of interest 
Entering the University of Cambridge in 1886 entirely 


Mark the Pluto of Aristophanes and the 
» My fsrthwob tryationsea this mMsct win bsfoaad n the Fsbmsry 
swubw of the Axnmli mm* Magnum tfUmtnral BitHry 
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usual grammar papers and, in conjunction with a friend 
similarly circumstanced to myself I set to work to 
cram these by as scientific method* as we could 

devise in order to pass with as little waste of time a* 
possible 

Purchasing a copy of Wordsworth’s Primer of Greek 
Grammar we rtad the nouns adjectives and the active 
voice of tvtts— no more and then started on the pre¬ 
scribed books These we translated by aid j>f a good 
lexicon word by word—thus learning the parts of the 
rregular verbs which form a favourite subject in the 
grammar papers Having been once through the book* 
by this method we procured the translations and read 
these through five or six times in order to become so 
familiar with the subject matter of the books that we 
could translate most passages easily at s ght after making 
out the leading worda in them 
The actual time expended by us in the preparation of 
Greek for the examination was carefully recorded and 
amounted to 10 si working hours and we passed the 
evamination in the second class w th I believe a con 
s derable margin of safety even in Greek I need hardly 
add that my present knowledge of the language Is *»« 
John C Wilus 

Royal Botanic Gardens Perademya Ceylon 
December a8 1904 

Polyhedral Soap films 

Thb fact that polyhedral wire frames cm be used for 
the purpose of foiming films across them is well known 
lut there are some features of this subject which I have 
ivestigated which may be of interest 
If a frame of wire representing the edges of one of the 
s mpler polyhedra such as a cube or octahedron is dipped 
into soap solution then on taking it out it will have films 
attached to its edges and meeting roughly at a point in 
the centre of the figure forming a number of pyramids 
standing on the faces of the figure If however a more 
tonplex figure such as the rhombic dodecahedron or th* 
eicosihedron be taken then the effect will be quite different 
the him will then simply cover all the faces except the 
o le which was drawn out of the solution first The former 
thing will happen if the area of the (»— 1) faces is greater 
than that required to form the pyramids while the latter 
w 11 occur if the reverse is the case 

If now In the case of the cube for instance after the 
pyramids have been formed a film be applied to one of 
the faces then a certain amount of air becomes entirely 
enclosed by film and the bubble so formed settle* m 
the centre of the frame forming roughly a cube suspended 
in the frame by twelve sheets of soap film On closer in 
ipection however it will be seen that the faces of this cube 
are convex thus showing that the air In it is compressed 
By inserting a tube this cubical bubble can be inflated or 
reduced in sixe all the time retaining its convexity so 
that if thus left in communication with the air it wm 
collapse of its own accord A little consideration shows 
the reason for this namely that three films meeting one 
ankher cannot be in equilibrium unless their planes are 
inclined to one another at iao° since the tensions in all 
three are equal But since the dihedral angle of a tetra- 
hedron. cube or octahedron is less than no® therefore in 
these figures the internal polyhedral film must always have 

From this I expected to get an exact polyhedron with 
plane face* In the case of the rhombic dodecahedron since 
Its dihedral angles are all iso* On trying this it was 
found to agree remarkably with my assumption only as 
may be gathered frow what has gone before it was not 
quite so simple to obtain the central bubble as in the formar 
case After the (n-i) faces had been covered with film 
the figure was again immersed so as to displace about one- 
half the air contained m it and while thus immersed it 
was turned round eo as to cover the one open face with 
liquid On withdrawing it there was seen the plane-faced 
rhombic dodecahedron The same result can be obtained 
bf applying a film to the nth face and then exhausting 
some of the enclosed air by means of a tube By using ft 
tube as in the former cases, the bubble can be enlarged 
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■or reduced at <MU by blowing or -suction and t( will 
retain its rise constant when dated la open communication 
with the outer ahr be meant of this tube Tbit it ol course 
the only pla n e f aced polyhedron which can thus be formed 
faces edffes and vertices being entirely mad* out of soap 
film* If on the other hand a figure has Its dihedral 
angles greater than iso* then the internal bubble will 
'have concede faces and will if placed In communication 
-with the outer air Increase in sue until It coincides with 
the faces of the frame and will then be kept in equilibrium 
by their rigidity This I verified In me case of the 


There is one important law which must be mentioned 
1 found a certain irregularity in the behaviour of the films 
in the case of the octahedron and rhombic dodecahedron 
This was due to the fact that two films cannot cross one 
-another at right angles a law which can be put to the 
test by plar ng two plane loops covered with fUn at right 
angles when a small lanceolate film will be formed making 
two curved lines of intersection with the film on the loops 
Instead of allowing them to intersect in a single straight 
line In the case of the rhombic dodecahedron this slightly 
modifies the form of the internal bubble introducing a 
small edge and a little turvature at each of the acute 
vert ces This defect uiuw a *er ous convexity if the 
bubble s small but in general we have double curvatures 
at the points in question the remaining portion of each 
face being pla n while the figure retains the form of a 
rhombic dodecahedron W F Warth 


Reversal of Charge from Electrical Induction Machines 
Thc reversal of the poles of a Voss marhtne by giving 
some turns n the wrong direction as observed in Natur* 
-of January 5 (p 321) is not an unknown phenomenon It 
U described In my paper Essa sur la Thdorie des 
Machines dlectr ques k influence (Gauthier Villars Pans 
1898) p 38 together with a much more trustworthy and 
-simpler means—an improvement in theory and in fact 
This tons sts in discharging by hand at the same time 
both the inductors of the fixed d sc Then the reversal is 
anvanablv observed without stopping the machine 

V Schaffxrs 

Louvain (Belgium) 11 rue des Rdcollets 


THE CONSTRUCTION OF SIMPLE ELECTRO - 
SCOPES FOR EXPERIMENTS ON RADIO 
ACTUITY 


T HE electrical method where it is applicable is 
now by fir the most sensitive method of detect¬ 
ing small quantities of matter and the recent advances 
in physical science made by the method of measunng 
small linkages of electricity especially in connection 
with the phenomena of radio-activity have excited a 
•vorv general interest in the experimental arrange 
ments employed The writer hopes that the follow¬ 
ing account of simple electroscopes for this kind of 
work will be found to be of a practical nature and 
of sen ice to those who though unfamiliar with many 
of the devices in general use in a physical laboratory 
are nevertheless desirous of making quantitative ex¬ 
periments on radio-activity or some other subject where 
the electrical method is employed 

In general the final shape of the instrument will 
depend very much on the purpose for which it is re¬ 
quired in fact it is one great advantage of the gold- 
leaf electroscope that it can usually be fixed up in 
any odd corner of die apparatus which happens to be 
convenient There is however one part of the 
apparatus which is always the same in sensitive instru¬ 
ments and that is the gold leaf system itself Before 
describing this it will perhaps make things dearer 
if we consider for a moment one or two points about 
the thoory of the instrument 
What we observe usually is the rate of decrease of 
the deflection of a charged gold leaf from a vertical 


metal support to which it is attMftfd- 
fiection in question depends only on As 
of the leaf and of the metal support, and 
static potential of the system so (bat the rats of 
collapse of the leaf measures the rate of decrease of 
the electrostatic potential But what we wish to 
measure is the current or rate of alteration of electric 
charge and this is equal to the rate of decrease of 
potential multiplied by the electrostatic capacity of the 
system Thus for a given current the rate of move¬ 
ment of the gold leaves is greater the smaller the 
capacity of the system For a sensitive instrument it 
is therefore absolutely necessary to have the parts 
which are metallically connected with the gold leaf 
as small as possible 

Cutting gold leaves is a process which requires a 
considerable amount of patience especially from the 
beginner The process I always adopt is to take a 
plate of glass and lay a sheet of smooth note paper 
on it On this the gold leaf is spread out flat by blow¬ 
ing gently if necessary and is cut by means of a 
razor To do this all except a narrow strip at the 
edge is covered with a second sheet of note paper, the 
straight edge of which is pressed down with the 
fingers so as to hold the gold leaf A fine strip out 
side the edge of the paper is then cut off from the leaf 
by dragging the razor gently backwards parallel to 
itself and to the edge of the paper It is not necessary 
to exert any great pressure during this operation but 
a little practice will be necessary to get into the way 
of doing thc saw cut stroke at the proper speed Mr 
C T R Wilson has succeeded in this way in cutting 
uniform strips one tenth of a millimetre across but 
for most purposes strips one millimetre wide are good 
enough In working with gold leaf much trouble 
will be saved by working in a room which is free from 
draught* and disturbances generally 

For the metal support to which the gold leaf is 
attached it is convenient to use a piece of wire of 
about the same diameter as the thickness of the gold 
leaf To fix the leaf on to thc wire it is sufficient just 
to moisten the latter at the point of attachment with 
the tip of the tongue, on allowing the end of the 
gold leaf to come in contact with the very slightly 
moist wire it will be found to attach itself sufficiently 
firmly for all that is required of it For obvious reasons 
the cutting and mounting of the gold leaf should be 
the very last operation in the construction of the 
electroscope 

In constructing an electroscope it is of the utmost 
importance to have trustworthy insulation When the 
apparatus has not to be raised to a high temperature 
and great mechanical strength is not required sulphur 
is a long way better than anything else for this pur 
pose Generally speaking it is better to have as small 
a quantity of insulating material as possible in order 
to diminish irregularities caused by the superficial 
charging up of the dielectric Suppose we wish to 
insulate the wire carrying the gold leaf from another 
wire which supports it mechanically we should proceed 
as follows —Take a porcelain crucible and gently 
heat a quantity of pure flowers of sulphur in it until 
it just melts and forms a clear yellow limpid liquid 
It is important that it should not be heated so strongly 
as to become dark coloured and viscous as this appears 
to dimmish its subsequent insulating properties The 
end of one of the wires is then dipped into the liquid 
sulphur when a coating of sulphur forms on die wire 
This is allowed to cool until it has solidified and the 
operation is repeated a number of times until a bead 
of sulphur like that shown in Fig 1 a has formed on 
the end The end of the other wire is now heated 
gently in the flame and applied with a slight pressure 
to the point a when it melts its tray into die sulohur j 
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maAii tt M operation hat been successfully carried out 
tbe result win Jje as indicated in Fig i a 
In this sort of work it is often necessary to make 
sulphur stoppers Ac of various shapes To do this 
It u only necessary to make paper models of the re¬ 
quired shape into which the sulphur is oast The 
paper generally sticks to the sulphur but may bo 
taken off with a clean knife without impairing the 
Insulation It is advisable to do this and also any 
cutting away of the sulphur that may be necessary 
Immediately after it has set since it becomes very hard 
and brittle soon afterwards 

For ordinary work with radio-active substances it 
Is not necessary to employ the most sensitive type of 
electroscope and for such work the design shown m 
Fig s is very convenient It consists of a brats 
cylinder of about the proportions shown and io cm 
high The top is closed by a flat plate with a narrow 
tubular opening a into which a sulphur stopper b 
cast as above fits fairly tightly The sulphur is best 
cast round the wire destined to carry the gold leaf 
For examining the properties of various radiations the 
bottom may be made in the form of a ring as show n 
This is fixed by the slot and pm indicated or some 
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similar arrangement md the circular hole in the base 
can be covered with sheets of foil 8tc if it is desired 
*o examine the penetrating power of the rays under 
investigation In all these instruments a hole has to 
be cut in the metal both m front and behind the gold 
leaf to illuminate it and to read its position The 
holes are conveniently of about the relative size shown 
they may be covered up with glass mica or trans 
parent celluloid whichever is most convenient A 
suitable illumination is obtained by placing a sheet of 
white paper in front of a paraffin lamp about twelve 
Inches behind the electroscope The movement of the 
leaves is most conveniently read by means of a nrnro 
scope of about 6 cm focal length furnished with a 
micrometer eye piece It is advisable to have a micro 
scope with as snort a focal length as pohsible to in 
crease the magnification and therefore the sensitive 

The final appearance of the electroscope will de¬ 
pend very much on the appliances at the disposal of 
the experimenter An instrument of this character 
could quite well be made out of a cigarette tin but it 
would probably be more satisfactory to have the metal 
parts made by a competent mechanfo, 

If celts are not available the above Instrument Is 
NO 183 8 VOL 71] 


readily charged by allowing a rubbed sealing wax or 
ebonite rod to spark to the outside wire In measur¬ 
ing leaks the gold leaf should always be charged to 
about the same extent as the sensitiveness depends a 
good deal on the amount of the deflection The 
instrument will not keep its charge indefinitely but 
will show a small leak even if no radio-active sub¬ 
stances are present this is nearly all due to the so- 
called spontaneous ionisation of the air There is 
practically no leakage across the sulphur if the instru¬ 
ment It properly made 

For some purposes a more convenient arrangement 
is that indicated in Tig 3 where the figure is drawn 
so as to exhibit the electroscope in its most sensitive 
form 1 e with the minimum capacity A piece about 
4 cm deep is cut off a wide brass cylinder and the 
side tubes fitted on as shown The gold leaf is earned 
by the wire b and is insulated by the sulphur bead a 
formed in the manner already described Thus the 
insulation leak can only take place to the support c 
and can be entirely prevented by keeping r at tne same 





potential as b by means of cells. The insulation of 
the wire c from the tube which supports it need not 
be of a very high order it is sufficient to fix it in with 
a rubber stopper in the manner shown So far we 
have all our charged system enclosed so that there 
arises the difficulty of charging it This is done by 
means of the wire d which ran be rotated about an 
axis through the centre of the ebonite stopper e It 
is advisable to remove the wire d from the gold leaf 
system when once this h is been charged By means 
of the sealing wax handle / this may be accomplished 
without discharging the electroscope The instrument 
is so far open it is conveniently closed by two squares 
of window glass cemented on to the brass cylinder 
with sealing wax The whole of the outside is then 
covered with thin lead sheet or tin foil to obviate effects 
due to the glass getting charged Suitable window* 
mutt be cut in this to allow the position of the gold 
leaf to be read 

The above arrangement is as sensitive as this type 
of instrument can conveniently be made since It* 
Capacity is only that of a short piece of wire and the 
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gold leaf Generally speaking the capacity in electro- | 
atatic units is found to be of the same order as the 
length of the wire In this or a slightly altered form 
the instrument is suitable for experiments on spon¬ 
taneous ionisation and the radio-activity of ordinary 
materials 

In experiments on e nanattons induced activity and 
very penetrating rays it is often convenient to increase 
the magnitude of the effect* by flowing them to ionise 
a large volume of air Tor this purpose the arnnge- 
ment last described is particularly convenient It is 
only necessary to solder a long straight w re upon the 
lower end of b and to fix g by means of a rubber 
stopper into the neck of an oil can The leak then 
measured is due to the ionisation produced throughout 
the volume of the can The sensitiveness though 
greater than before is not increased in the ratio of 
the volumes as would otherwise be the case owing 
to the increased capacity produced by the idd tional 
wire This arrangement is especially useful for 
examining the induced activity which may conveniently 
be deposited on the wire 

A still more sensitive type of ekctroscope was re 
cently invented by Mr C T R Wilson It does not 
however appear to be an instrument which can be 
safely recommended to the inexperienced so that it 
scarcely comes within the scope of th s article It is 
described in the Cambridge Phil Soc Proc vol xn 
p 13s and may be bought from the Cambridge 
Scientific Instrument Company Much further in 
formation about electroscopes and electrometers for 
radio active work will also be found in Prof Ruther 
ford s book on radio-activ ty chapter 111 

O W Richardson 

GEOIOGJCAL SURIEY Ol CANADA 

T HE Geological Survey of Canada wh ch was 
established m 1843 under the d r ct on of Mr 
(afterwards Sir) William E Ltgan commented its 
labours with ijool which was voted by the Provincial 
Legislature The sum seems to have been granted 
without any clear idea of the length of time which the 
survey would take but apparently it was expected to 
last about two years 

In the winter of 1844 5 the amount was expended 
and Logan was mire than 8ool out of pocket 
Eventually provision was made for the continuance 
of the survey for five years with an annual grant of 
aoool Notwithstanding many difficulties and dis 
appointments vigorous progress was made in the field 
work and office work and this has been continued 
for upwards of sixty years under the successive 
directors Selwyn George Dawson until now when 
die survey under Dr Robert Bell is provided for 
better than at any previous time Thus the total votes 
for the present financial year amount to 22 8 ioI for 
general purposes and to about 8000J for the silanes 
of permanent officers 

We gather from the last summary report by Dr 
Bell that while the Canadian Geological Survey like 
that of the United States has been engaged in 
palaeontological zoological botanical ethnological 
and archaeological investigations by far the largest 
proportion of the work has been of an economic and 
practical character Thus the justification for the in 
creased support given to the survey is imply supplied 
by the investigations which have been earned on with 
the view of aiding the development of the mineral re 
sources of the country Up to the end of 1903 the 
publications of the survey included about 350 maps of 
which 100 relate especially to mining distnets and 
about 350 reports and bulletins amongst which nearly 
100 are exclusively economic Dunng the four 
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U's directorship the tetd p&A» hfcf* 
and dunng tne past year duty has* 
’ interesting distnets from the Yukbo 


years 0 

been in__ 

worked in many it_ __ 

and British Columbia in the west to New I__ 

and Nova Scotia in the east and from southern 
Ontario and Quebec to Lancaster Sound in the Arctic 
regions Their rtsearches have had reference to gold* 
silver lead copper graphite corundum and mineral 
pigments to coil peat petroleum and natural gas. 
to various building and ornamental stones clays and 
cement ingred rnts Hitherto unknown sections of the 
country have bee 1 explored and surveyed and observ¬ 
ations have been made on the timber soils and water 
supply is well as on the general natural history 
The palaeontological work of the survey has been 
carried on by the veteran palaeontologist Dr J F 
Whiteaves aided in the department of vertebrates by 
Mr Lawrence M Limbe In the Contributions to 
Canadian P il«w ntol gy (v 1 111 ) recently issued by 
the survey Mr Lambe has described some remains of 
the carnivorous d nosaur Drybtosaurus mcraisatus 
(Cope) from the Edmonton series of Alberta in the 
North West Territory The strata belong to the 
Lower Laramie (Cretaceous) formation The import 
ance of a more intimate knowledge of the fauna of the 
Edmonton senes is apparent when it is borne in mind 
that the beds of this ser es in Alberta constitute the 
principal coal bearing honison of the district 

Dr Bell himself has been partly occupied in con 
junction with other ldfcding geologists m Canada and 
the United States in investigating the crystalline rocks 
in Upper Michigan in Wisconsin and Minnesota and 
in the Rainy River Thunder Bay and other districts 
of Ontario with the view of settling disputed aues 
tvons The controversies on these rocks have long 
been occupying attention without any definite result 
A few years ago Dr Bell urged upon the International 
Committee of Geologists the dcs rability of forming a 
small central committee the members of which should 
go to the ground together ind look at the facts This 
was carnal out and as a result the members ha vs 
come to an almost complete agreement on all the vexed 
points The standing committee consists of Dr Bell 
and Dr F D Adams (professor of geology in McGill 
University) for Canada and Dr C W Hayes (chief 
geologist of the U S Geological Survey) and Prof. 
C R Van Hise (president of the State University of 
Wisconsin) for the United States By invitation there 
were also assoc ited with them Prof Leith (of the 
University of Wisconsin) Dr Lane (State geologist 
of Michigan) Prof Seaman (professor of geology in 
the College of Mines at Houghton Michigan) Meaars 
Sebenius and Mernam (geologists of the Iron Ranges) 
and Prof W G Miller (provincial geologist of 
Ontario) It is anticipated that the joint report will 
shortly be published 


RECENT FXPLORATION IN THE MENTONE 
CAVES 

PROF MARCELLIN BOULE has recently been 
* studying the deposits m the well known caves of 
the Rochert rouges (Baoussd roussd of local patois) 
near Mentone and read a paper on his results before 
the Soci 4 t 4 g^ologique de Prance in the early part of 
last year which is published in the aociety s Bullttm 
(No 1) Since the original discovery by M Rmkre 
of a human skeleton in one of these caves the question 
of the age of their deposits has been debated with 
much warmth but without any satisfactory result In 
recent years the c ives have been carefully and system¬ 
atically explored under the direction of die Prince of 
Monaco with the resultthat a great number of fossils 
have been obtained Prof Boule's r- 1 — *■ 
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7-metre beech described at other parts of die 
Mediterranean littoral by MM Deplrct tnd Caizot, 
and regarded by them as of late Quaternary date really 
belongs to a much more distant period for it is 
anterior to the subaenal deposits containing fossils 
belonging to the older period of the Quaternary If 
this conclusion be correct it affords a meins of fixing 
the ige of the last oscillition of sea level in this region 
It should however be noted that in thi discussion 
which followed the reading of the piper M Dep6ret 
protested against the proposed homolt gising of the low 

—_—-- ...™ _ ___ ...... ..... raised beach (heigl 157 metres) studied by him on 

by their physical characters and by their fossil con- the Trench coast of the Midittrrin in (e g in the Bay 
tents but the point of importance is that the upper of Pierre-Formique) with the Strombus beach in the 
and middle bed* contain remains of reindeer (never Mentone taves The former type of txich contains a 
previously recorded in this region) ibex marmot and fauna very different from that of the Strombus layers 
woolly rhinoceros that is the fauna of the cold period J Strombus being absent and all the fossils belonging 
of the Quaternary while the lower beds contain quite to living species 

a different fauna —Elephas antiquus Rhinoceros At the conclusion of his pipei Prof Btulc referred 
mercks, and hippopotamus that is species belonging to the three new human skcleu ns which h ivc been 
to the lower Quaternary fauna The last named de recently discovered in the Grottc dcs I nfints The 
posits lie upon an old raised beach which is also dis first of these has been studied by MM Gaudry and 
cemible outside the cavern along the shore rocks at Vimeau and proves to be markedly Australoid in type 
a mean altitude of 7 metres Alino*t ill the contained It was obtained in 1 bed containing Ursus spelaeus 
fowls belong to the existing Mediterranean fauna | Hyaena spelaea Felts spelara &c ind rested upon 
but Prof Boule has found some beautiful examples of I a bed cont lining molars of Rhino iros merckt It 
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^conducted chiefly from the geological standpoint 
vntfc the view of determining the age of the deposits 
and of throwing light upon the much debated question 
Of ibe oscillations of aea-level in recent times on the 
Mediterranean seaboard 

Prof Boule’s attention was directed in the first 
instance to the Grotte du Prince which was almost 
intact when excavation was commenced Here the 
deposits attain a thickness of more than ao metres 
<md consist of basal beds of marine origin upon which 
strata of continental origin ore superimposed The 


Strombiu mediterraneus which has been regarded as 
characteristic of the raised beaches of the Quatern try 
period in the Mediterranean area But the Prince s 
cave contains other traces of marine action of a muih 
earlier dare In its upper part at a height of 28 
metres, there is a calcareous encrustation due to the 
action of the waves below which the wall of the cavern 
is perforated by boring molluscs The sequence of 
events is therefore explained by Prof Boule as 
follows — 

The sea formerly stood at the 28-metre level and 
then gradually retired until it stood at a height of 
metres At this level the shell deposit was laid 
dbwn on the floor of the cavern Subsequently the 
movement of elevation was continued Its extent is 
difficult to determine but the oceanographical re 
searches of the Prince of Monaco have shown that 
there extends along the rochers rouges at a slight 
depth an extensive submarine platform This sug¬ 
gests that the movement—whether of the land or of 
tne sea—continued until there was laid bare between 
the sea and die present irregular shore line a plain 
jMttdently extensive to become the home of such large 
m elephants, hippopotami, and rhinoceroses, 
tar which the present topography allows no space It 
)s at least certain, according to Prof. Boule, Qiat the 
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must therefore belong to the earlier part of the 
Quaternary period The second skeleton was found 
about o 60 metre above the first and was accompanied 
by remains of the same species of mammals The 
third skeleton on the other hand found 6 metres above 
the first seems to belong to the period of the reindeer 
that is to the end of the Quaternary epoch 


nib SCIENTIFIC EXPLORATION OF LAKE 
TAhCANYlKA 

T HE committee for the scientific exploration of 
Lake Tanganyika (consisting of Sir John Kirk, 
Dr Sclater Sir W Thisclton Dyer Prof I ankester 
Dr Boulenger, and Mr J E S Moore) has lately 
received news of the progress of its envoy, Mr 
W A Cunnington who left England in March 1904 
under directions to continue the researches carried out 
by Mr J E S Moore during his two expeditions to 
Lake Tanganyika Proceeding by the Zambesi and 
Shirt route, Mr Cunnington was most kindly re¬ 
ceived at Zomba by Sir Alfred Sharpe who granted 
him the assistance of two native collectors Mr 
Cunnington had instructions to devote his special 
attention to the lacustrine flora ind fauna of Lake 
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Tanganyika, and, at he passed up Lake Nyassa, 
began hi* investigations in that lake, in order to be 
able to compare its products with those of Tanga* 
nylka. On Lake Nyatsa Mr. Cunnington was able 
to get a good number of tow-nettings from different 
parts of the lake's surface, and obtained, on the 
whole, a large quantity of its characteristic phyto¬ 
plankton, betide* a considerable amount of roo- 
plankton, consisting mostly of Copepoda, Cladocera, 
and insect-larvss. The temperature of the water of 
Lake Nyassa was observed to fall seldom below 70°, 
while the temperature at fathoms below the surface 
was ascertained to be about three degrees higher. 

Mr Cunnington arrived at Karonga, at the head 
of Lake Nyassa, at the end of June, 1904, and 
travelled on to Tanganyika by the ordinary route of 
tile Stevenson road. His last letters from Tanga¬ 
nyika arc dated at Vua, on October 29, 1904. tie 
had obtained a dhow from Ujiji, which enabled him 
to make his stay at different places on the lake 
longer or shorter according as he found much .or 
little to collect. A good series of fishes had been 
preserved, and many freshwater crustaceans. As re¬ 
gards the vegetable life, Mr. Cunnington had been 
much struck by the near resemblance of all the forms 
obtained In Tanganyika to those which he had 
collected In Nyassa, though he could not, of course, 
•ay that they were specifically Identical. From Vua, 
Mr. Cunnington had arranged to cross to the east 
coast of the lake, and to go some distance further 
north before returning to the western shore. Mr. 
Cunnington may be expected to return to England 
before the end of the year. 


NOTES. 

S« Jambs Dewar hat presented the proceedi of the 
Gunning prize, amounting to one hundred guineas, recently 
•warded to him by the Royal Society of Edinburgh, as 
a contribution to the fund for the encouragement of re¬ 
search, now being founded in the University of Edinburgh 
in memory of the late Prof. Talt 

WB regret to learn from the London branch of the 
Zeiss optical firm that Prof Abbe, of Jena, died a few 
days ago We also announce with regret the death of 
M. Paul Henry, astronomer at the Pari a Observatory. 
His brother, M Prosper Henry, with whom he was 
associated for many years in celestial photography, died 
•bout eighteen months ago. 

Thb Paris Socidtd d'Encouragement pour l’lndustrie 
national® has awarded the grand pme of the Marquis 
d'Argenteuil to MM. Auguste and Louis Lunu&re for their 
photographic discoveries M. Hiroult has been awarded 
a grand gold medal for his works on electro-metallurgy. 

Tub two Antarctic ship* Terra Nova and Morning were 
sold at Portsmouth on January 11. Messrs W. Ziegler 
and Co., New York, bought the Terra Nova for 9600!., 
and she will probably be used for North Polar exploration. 
The Morning was sold for 1600I. The Discovery has been 
sold privately to the Hudaon’a Bay Company for io.oooI. 

M. L. BONKAMi** hat been elected president for 1905 
of the Prehistoric Society of France. 

Thb death is announced of Dr. Anton MUttrich, pro¬ 
fessor of physics and mathematics in the Academy of 
Forestry at Ebertwald. 

Six William Tmbblton-Dtsr, K C.M G., will take the 
chair at a lecture to be delivered at the West India 
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Committee Rooms, Seething Laos, on WfcfeW 
January *5, by Mr. W. G. Freeman, sBparfntksftkt or 
tbs colonial economic collections at the Imperial l a s t hu ts, 
on “ The West Indian Fruit Industry." 

Thb next competition for the Howard medal at the 
Royal Statistical Society will take place in the ensuing 
session. The essays must be sent in on or before June 30. 
In addition to the medal, a grant of sol. win he awarded 
to the successful competitor. The subject 1 *" A Critical 
Inquiry Into the Comparative Prevalence of Lunacy and 
other Mental Defect* in the United Kingdom during the 
Last Fifty Years.” 

Thb death Is announced of Mr. T. W. Shore, author 
of a number of papers on geological and arch leologi cal 
subjects. Mr. Shore was for a long time resident at 
Southampton, where he acted as curator of the Hartley 
Institution and secretary of the Hampshire Field Club. 

L At the Southampton meeting of the British Association in 
188a he was one of the secretaries of the section of 
geology On removing to London, he founded the Balham 
Antiquarian Society, and became its secretary; he was 
also secretary of the London and Middlesex Archaeological 
Society. 

Wb have received a letter from Mr. C. E. Stromeyer, of 
Manchester, in which he suggests that irregularities of 
the earth’s surface might be detected by special observ¬ 
ations for determining the potitlon of the northern and 
aouthern limits of totality during the coming total aolar 
eclipae of August next. Unfortunately there are many 
practical difficulties In the way which the author ha* not 
discussed, but he makes one suggestion which might be 
carried out. He proposes to place soldiers at short dis¬ 
tances along the northern and aouthern borders of the 
shadow’s path, who, by marking the positions where 
the eclipse was total, might determine with greater 
accuracy than ii known the breadth of the moon’* shadow. 

A comumpondsnt writes —The death of Dr. Thomas 
Woods occurred on January 5 In Birr (or Panonatown). 
Dr. Woods was bom In February, 1815. and graduated as 
doctor of medicine In Glasgow in 1838. He spent all 
his long life as a medical practitioner and as medical 
officer of the union and dispensary In Birr- So it Is, 
perhaps, not to be wondered at that his scientific work 
belonged largely to a former generation. He was a 
chemist, and as such took part m the early development 
of photography, originating in the 'forties a new wet 
plate process, the “ catalyaotype," a detailed description 
of which may be found In Hunt’s ” History of Photo¬ 
graphy ” In 185* and 1853 he published in the Philo- 
tophtcal Magatine some original Observations on the heat 
developed by chemical combination, and defended with 
considerable success hie claim of priority against Andrew* 
and Joule. He was a man of remarkable ability and 
astoundlngly general scientific interest, and it it much 
to be regretted that circumstances kept him in a email 
country town, and that his professional duties pr ev en ted 
him from adding further to scientific knowledge. He 
continued mentally and bodily fresh to the very end, ever 
eager to hear of the latest scientific discoveries, and Birr 
feels distinctly the poorer for his loss 

A Rsunx message from Christiania states that at 
Needal, north of Bergen, on Sunday, a mas* of rock 
slipped Into the Loenvand Lake. A wave of water twenty 
feet high, which resulted from the fall, swept the neigh¬ 
bourhood, carrying away houses, people, and cattle. 
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A* supplementary to the paragraph on the recent fall 
of cliff at St. Margaret’* Bay, near Dover (Naturi, 
January ia). It may be mentioned that the did* at St. 
Margaret’* Bay, which rl*e from igo to 300 feet, are 
formed of the Upper Chalk, comprising soft chalk and 
harder nodular band*, with scattered flint* and occasional 
continuous seam* of flint. These beds are surmounted by 
chalk, with many layer* of flint nodules and some con¬ 
tinuous bands of flint; and this portion of the chalk forms 
the mass of the cliffs at St. Margaret’s Bay, the lower 
beds appearing at beach level and rising southwards 
The general dip of the chalk is to the north-east, corre¬ 
sponding to some extent with the trend of the coast from 
Esst Wear Bay to Dover and St Margaret's. Numerous 
falls of cliff have taken place along this const for many 
centuries, the greatest losses having occurred above East 
Wear Bay in the great landslip of the Warren, where 
notable founders occurred in 1716 and ogam in 1886, 
Such slips along the sea-front may serve for a time to 
protect the cliffs from further waste, until the ddbrls is 
removed by the breakers. Copious springs issue along the 
foot of the cliff* here and there, and a powerful spring 
Issue* at St. Margaret’s Bay These probably had no 
direct influence on the recent falls of cliff, but rather 
would the slips be due to the local feeders of the springs, 
to their eiosive action along joints In the chalk, and to the 
effects of frost. It 1 * quite possible, as has been suggested, 
that blasting operations at the Admiralty Harbour at 
Dover mav have accelerated the falls of cliffs at points 
where thee were weakened by natural agencies 

Tiib Victorian Naturalist brings us news of the death, 
on November 18, 1904, of Mr J. G. Luehmann, Govern¬ 
ment botanist and curator of the National Herbarium at 
Melbourne, at the age of sixty-one. Mr. Luehmann went 
to Victoria In 186a, and In 1867, on the resignation of 
Mr. E. B. Heyne, secretary to the late Baron Von Mueller, 
Mr. Luehmann was offered the position, which he aiiepted, 
and he remained connected with the botanical department 
until short!} before his death. For many years he made 
the preliminary identifications of specimens for Baron von 
Mueller, becoming an authority on the eucalypta and 
acacias. His great assistance was acknowledged by Baron 
•von Mueller in the preface to the “ Key to the System of 
Victorian Plants." In the early days of the Field 
Naturalists' Club of Victoria, before the Institution of the 
Victorian Naturalist, he contributed papers on the eurn- 
lypts and acacias. In 1896, on the death of Baron von 
Mustier, he was appointed curator of the National Her¬ 
barium, and afterwards became Government botanist 
During late years he contributed several descriptions of 
plants to the club’s proceedings, In addition to an Interest¬ 
ing paper—observations on pre-Llnnean botanists—In which 
be directed attention to the many valuable botanical works 
lit tba herbarium library. He was on* of the earliest 
Victorian fellows of the Ljnaean Society of London. 

In a paper In the Lancet (January 7) Mr. G. C. 
Chstterjee, working under the direction of Captain L. 
Hogan, I.M.S., announces that he has succeeded in culti¬ 
vating trypanosomes from the Leishman-Donovsn body 
or parasite, thus confirming Captain Rogen’s previous 
work in Bits direction. 

Wt hava received the first number of the new volume 
Of th* Journal of Hygiene (vol. v., No. 1), which con¬ 
tinue* to maintain its previous high standard. It contains 
papers on piraplasmosls by Mr. BowhllT sod by Mr. Ross, 
cultivation of trypanosomata by Mr. Smedley, epldemt- 
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ology of plague by Mr. Henkin, a teprosy-llka disease in 
the rat by Mr. Dean, Ac. Ah Introductory memoir, with 
a portrait, give* an account of the work of the lata Sir 
John Simon. 

MM. Salomonsen and Dreyxr have conducted some ex¬ 
periments on the effect of the radium emanations on certain 
Protozoa and on the blood. The material consisted of 
fifty milligrams of pure radium bromide covered with 
a sheet of mica. On Nassula the radium had little effect, 
even with an exposure of six days. Some amoebae were 
killed In less than twelve hours, but others survived four 
days. Trypanosoma Bruce 1 was killed In from two to 
three hours. On blood corpuscles the radium exerted a 
haemolytic power 

H R.H, Princess Christian and Mr. Chamberlain were 
present on Friday last at St. George’s Hall, Liverpool, 
on the occasion of a meeting in connection with the 
Liverpool School of Tropical Medicine, at which a lecture 
was delivered by Major Ronald Ross, F.R S., on “ The 
Progress of Tropical Medicine.” Major Ross, in the 
course of his address, alluded to the discoveries which had 
proved that yellow fever Is conveyed solely by mosquitoes,. 
to the work of Sir William MacGregor in the suppression 
of malaria in Lagos, and to the antl-malarlal measures 
of the Suez Canal Company, which had resulted In a re¬ 
duction of the annual rate of malarial fevers at Ismailia 
fiom two thousand to two hundred. He also alluded to 
the fact that the Liverpool School had sent out no less 
than fourteen expeditions to investigate tropical diseases 
in various parti of the world. 

Naturen for December, 1904, contains some realistic, and 
perhaps rather ghastly, photographs of a python and Ita 
prey, taken from menagerie specimen*. In the first of 
the series we have an unfortunate rabbit " fascinated ’’ 
and about to be seized by a python, In the second tba 
rodent in the coils of the serpent, and in the third the 
p}thon commencing to devour thtf crushed carcase. 

The most important, or at all events the longest and 
mo«.t fully illustrated, paper in the second part of vol. 11. 
of the quarterly issue of Smithsonian Miscellaneous Con¬ 
tributions Is one by Mr. C Schuchert on Silurian and 
Devonian cystoid echinoderms and the genus Camara- 
trinus, in the course of which many new forms are da- 
siribed, and some valuable contributions made to the 
morphology of the group. Among the other contents of 
this issue, reference may be made to a list of west Indian 
birds by Mr. J. H. RUey. 

The issue of Biologisches Centralblatt for January 1 
contains an article by Dr E. Rddl on the hearing of 
Insects, at the conclusion of which it is pointed out that 
this sense 1* much less developed in that group than In 
the higher vertebrates. The bearing of inserts seems, In 
fact, to be a muscular rather than a nervous tense. The 
other articles Include one by Mr, H. S. Skorikow on the 
plankton of the Neva, in the course of which several new 
forms are deacrlbed, and one by Dr. O. Zacharias on 
the light-organ* of Ceratium tripos 

Ichthyosaurs, or the extinct marine “ fish-lizards ’’ of 
the Mesozoic epoch, form the subject of an article by 
Prof. H. F. Osborn in the January number of the Century 
Magaeine, After tracing the ichthyosaurlan paddle into a 
limb of the type of that of the existing terrestrial tuatara 
lizard (Sphenodon) of New Zealand, which is regarded 0* 
nearly related to the ancestral stock of the group, the 
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author proceed* to point out how much we know with 1 
regard to the nature of the soft-parts and the life-history 
of the Ash-lizards. We are aware, for Jnetance, that they 
had a dorsal and a caudal fln, a naked teal el eu akin, and 
a spiral valve to the intestine, similar to that of sharks; 
while, from the inclusion of skeletons of foetuses within the 
ribs of full-grown individuals, we also know that they 
produced living young. This viviparous condition is, of 
course, an adaptive modification, similar to that which 
occurs in the sea-snakes of to-day, .rendered necessary by 
the pelagic habits of these reptiles. The similarity In 
bodily form existing between sharks, dolphins, and fish- 
lizards is referred to as another instance of such an 
adaptive modification. Excellent illustrations—one show¬ 
ing a female' Ichthyosaur and her progeny—accompany 
the paper. Apparently the author is unaware that the 
name bhastasaurus, proposed for a Triasslc American 
Ichthyosaur, has been changed, on account of pre-occupa¬ 
tion, to Merriamla. 

A J-Ai’zs upon Mendel’i discoveries in heredity, read by 
Mr. C. C. Hurst before the Leicester Literary and Philo¬ 
sophical Society, gives a succinct account of Mendel’s ex¬ 
periments, and the rules which he evolved therefrom ; also 
It contains a list of the chief experiments with different 
plants and animals which have been carried out subse¬ 
quently. The paper Is published in the Transaction* of 
the society, vol. vlli. (June, 1904), and in the same part 
will bo found a useful summary prepared by Mr H. St. J. 
Donlsthorpe of additions to British Coleoptera during the 
last ten years. 

In the Compte* rendu*, vol. xxxv.. Ho. 6, of the 
Imperial Society of Naturalists of St, Petersburg, lists of 
new plants for the Crimea are given by Mr. K. Golde 
and Mr. A. Younghd. Two of the most striking mentioned 
by Mr. Youngfad are Crumb* juncea, a Persian plant, 
which growa to the height of a man, and Lythrum not mm, 
a dwarf Siberian plant- Both botanists make a special 
reference to the freshwater plants, which include species 
so familiar to us as ZonnkhelUa pedkettata, CE nan the 
PheUandrium, and specie* of Potamogeton. 

Tux flr*t appendix to the Krm Bulletin for 1905, 
enumerating the hardy shrubs, tree*, and herbaceous 
plant* of which *eed 1* available, ha* been received. 

In our Issue of January is (p. *55) we referred to the 
prominent part taken by M. Leon Tetsserenc de Bort In 
the establishment of a Scandinavian station for the explor¬ 
ation of the upper air by means of kites and unmanned 
balloons. The first results of this Important enterprise 
have been published In a work entitled * Travaux de !a 
Station Franco-Scan dinave de bondages adrieas it Held, 
1900-1903," a large quarto volume of 160 page*. The 
station is situated on an extensive open domain belonging 
to M. Krabbe, near Viborg, in Jutland, and is due to the 
exertion* of MM. Hildebrandsson, Paulsen, and Mascart, the 
official meteorological representatives of Sweden (Upsala), 
Denmark, and France. The necessary subscription* for 
carrying out the experiments have been chiefly contributed 
by private person*—In Sweden, by an anonymous donor, 
a8,ooo francs; In Denmark, *45,000 francs (including a 
grant of 10,000 franca by the Danish Government) j In 
France, 66,100 francs (of which M. Tetsserenc de Bort 
contributed 50,000 francs, and a further loan of material 
from Trappes valued at about is,000 francs). The Danish 
Government^ also lent two gunboats for kits experiments; 
the value of kite ascents from steamers at ssa has been 
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more than ever fully established by tile results obtaleoj. 
soma of the kites reaching altitudes varying from ytto 1 
to 5900 metres. The difficulty of reaching such heights 1 * 
well known to persons who have undertaken similar 
experiments. 

Prof. Da. C. Uhuo contributes some notes of a Journey 
from Kilimsndjaro to Mweru to Noe. 9 end to of the 
ZeiUchrift of the Berlin Geeelltchaft fllr Erdkunde. The 
paper it illustrated by a number of excellent photographs. 

The last issue of the liitttilungen a us dsn dsutschen 
Schutegebieten is entirely devoted to the region of the 
Pacific. Dr. Born records some observations on the ethno¬ 
graphy of the Oleat Islands, Herr Senfft describes a visit 
to some of the West Caroline Islands, and there are 
abstract* of meteorological observations for 1903, and map* 
based on recent surveys. 

Thx lest number of the DeuUch* geographkche BlitUr 
contains reports of two lectures delivered to the 
Vereinigung fur staatswissentchaftllche Fortblldung at It* 
meeting at Bremen in November lost. Dr. Tetena dis¬ 
cussed the Importance of Bremen as a centre of trade, and 
gave an exhaustive statistical account of Its development 
and a comparison with other seaports; hla paper Is Illus¬ 
trated by nineteen sheets of diagrams, and should be of 
great value to students and teachers of commercial geo¬ 
graphy. Dr. W. Hochstetter lectured on the history of 
the North German Lloyd. 

Thb Royal Geographical Society has issued, as an extra 
publication, a paper on recent contributions to our know¬ 
ledge of the floor of the North Atlantic Ocean, by Sir 
John Murray and Mr R. E. Peake. The new material 
dealt with consist! chiefly of soundings from the telegraph 
ships Mlnia and Faraday, but the chart accompanying the 
paper has been fully brought up to date, and new measure¬ 
ment! of areas at different depths have been made. An 
interesting correspondence with the United States Hydro- 
graphic Office about the origin of the term “ telegraphic 
plateau " appears In the Introduction. 

Thx first place in the January number of the Geo¬ 
graphical Journal is given to a striking address delivered 
to the International Congress of Art* and Science* at St. 
Louis in September last by Dr. H. R. Mill. Dr. Mill’s 
address is entitled “ The Present Problems of Geography," 
by which the author means not " the whole penumbra of 
our ignorance, but those problems the solution of which 
St the present time Is most urgent and appear* most 
promising.” Many of his conclusions concerning tbs 
scope and methods of geography are of profound signifi¬ 
cance It seems specialty appropriate that the address 
should immediately precede a paper on geography and 
education in the same number, in which the recent article* 
and correspondence in the newspapers are summarised and 
discussed. Dr. MIU puts his finger on many points which 
have formed real obstacle* to the development of geo¬ 
graphical teaching in schools and elsewhere. 

A correspondent of the Phytikaliich* ZeiUchrift in- 
quires whether any experimental or other Information 
exists regarding the heeling over of a ship on on* rid* 
caused by the turning moment on the screw shaft. 

Pxor. R. W. Wood describe* in the PhytikaUtch* ZeiU 
terift a simple experiment for showing the pr es su re due 
to sound wavs*. The wave* are made to co n verge to a 
focus by reflection, and close to this print Is placed a 
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ftfMI horttootal paddle wfesel almost exactly like a 
Crookes « radiometer If the sound wave* converge to one 
ride of the wheel it will spin rapidly m the corresponding 
direction 

Faow the Volta Bureau of Washington we have received 
two reprints one dealing with the so-called visible 
speech alphabet introduced into England by Dr 
Alexander Melville Bell in 1865-7 and the other being an 
essay by Dh William Thornton on teaching the deaf 
end dumb to apeak published In 1793 The reprints are 
Illustrated by portraits of Drs Bell and Thornton and 
a biographical notice also accompanies Dr Thornton s 
paper 

Ws have received the report for 1903 4 of the Scient c 
Society of St Paul (Braxil) and have been able to 
gather from It that the society was founded m June 
1903 the city already having a historical and geographical 
a medical and an agricultural society It numbered n 
April last fifty mx effective four contributing one corre 
spending member and two soctos ouvintes a total of 
sixty three members of whom twenty e ght were found 
ation members The membership list now however shows 
thirteen corresponding members There have been held 
two preliminary one inaugural fourteen ordinary and 
four economic meetings and from the account of these 
meetings the papers seem to have been interesting and 
varied A desirable improvement would be the publicat on 
of the reports in one of the international languages 

The question as to whether the trioxide of nitrogen 
N.O, is capable of existence has frequently been dis 
cussed but until recently has remained unanswered ow ng 
to the lack of experimental data When the brown gas 
produced by the action of starch or of araenlous anhydride 
on nitric add la passed through a freezing mixture it 
condenses to a blue 1 quid which does not solidify at 
—90* But the determination of its vapour density shows 
that the gas is completely dissociated and Ramsay and 
Cundall showed in 1885 that no contraction takes place 
when the monoxide and dioxide are mixed ihe blue 
solution might therefore be regarded merely aa a solut on 
of NO in N,0 4 The actual existence of the trioxide has 
recently been demonstrated by Wlttorff (Z*»t anorg 
Cham vil 209) who has investigated the freezing point 
of mixtures of different composition A liquid having the 
empirical composition N,0, solidifies to a blue crystalline 
solid which melts at —103° C and is undoubtedly the 
pure tnoxlde As the proportion of N,0 4 if increased 
the freezing point at first falls to a eutectic temperature 
•t -1 la® C and than rises to the freezing point of the 
peroxide In this way by accurate work at low tempera 
hires it has been possible to solve one of the long-debated 
problems of inorganic chemlatry 

It hat long been suspected that in solution the d 
chromates might perhaps be dissociated into neutral 
ehromates and free chromic add thus 
K,Cr,O f =lt,Cr 0 4 +CrO, 

Purely chemical methods have given but little inform 
ation aa to the nature of the dissolved salt As the result 
of an ingenious application of physicochemical methods 
the problem has recently been solved by Abegg and Cox 
and them authors have been able actually to determine the 
p roportion of free chromic acid in dichromate solutions of 
different concentrations The method which Is described 
In the ZttUcktift fur phyMatucha CktmU (vol xlviii p 
705), depends on saturating a solution of a dichromate with 
neutral and basic mercuric chromatds tfg00 4 and 
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HgCrO* HgO In presenca of thorn two salts the con¬ 
centration of free chromic add In the solution is main¬ 
tained constant at 0706 mol per litre at 50® and 0456 
mol at sj® and any excess of chromic acid must be 
combined either as chromate or as dlchromate It is calcu¬ 
lated that in the cate of potaseium dichromate complete 
dissociation occurs at a dilution of 1000 litres whilst at 
100 litres 99 per cent of the salt is dissodated at 10 litres 
91 per cent and at a dilution of 1 litre 6a per cent Even 
n the strongest solutions therefore the greater part of 
the dichromate is dissoc ated into chromic acid and normal 
hromata 

Mi seas Whittaker and Co w 11 shortly publish a new 
book ent tied The Insulation of Electric Machines " by 
Mr H W Turner and Mr H M Hobart 
Messrs Geobob Bill anp Sons have published parts I 
a d li of Elementary Algebra by Messrs W M 

Raker and A A Bourne in one volume at 4s 6d The 
book may be had with or without answers 

1 he twenty fourth volume of the Geographical Journal 
I as now been published It contains the monthly numbers 
fro 1 July to December 1904 As usual the volume Is 
rchly illustrated by means of blocks and a profusion of 
well executed maps The volume should be added to the 
I brary of every geographer and teacher of geography 
Messrs Newton and Co a new supple nentary list of 
lantern slides includes several sets which should prove 
very valuable to science teachers and lecturers Among 
these instruct ve slides we notice photographs by Mr 
W M Martin illustrating the embryology of a chicken, 
Br tish birds and nests photographed by Mr R B Lodge 
photographs of insects and other small forma of animal 
life photomicrographs of rock sections and photographs 
of diseases of the bone by Dr C T Holland 
A revised and enlarged rdition of Dr Arthur Keiths 
Human Embryology and Morphology has been pub¬ 
lished by Mr Edward Arnold This edit on differs from 
the last in several particulars The chapters dealing with 
the early development of the human embryo and the form 
ation of the placenta and membranes have been re written 
Much of the chapter dealing with the urogenital system 
has been amended and numerous addibons have been 
made In other sections of the book 
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Observations of Comets 1904 d and 1904 s —The 
results of several observations of comets 1904 4 and 
1904 t respectively are published in a supplement to the 
Aitronomucht Nachnchten No 3987 

Ihe latter object was observed at Bamberg by Prof 
Hart wig on January 1 and 2 and was seen as a circular 
patch about a In diameter having a nucleus which was 
not symmetrical The magnitude of th s comet hat been 
variously estimated In the above observation Prof Hart- 
wg recorded it as no but Prof Nijland observing at 
Utrecht on January i estimated it as 95 whilst Prof 
Ambronn observing at Gottingen on January a found It 
to be 10 The brightness at the time of discovery as 
given by M Borrelly was equal to the tenth magnitude 
The following is an extract from the daily ephemerls of 
comet 1904 4 published by Herr M Ebell — 


12/1 (M T Berlin) 

ISPS M * (unt) Ior r toga 

Jan ao 17 57 3* +44 57 0 3*53 <>3437 

, *4 ilil ■ +47 5 <>3*99 03446 

,28 182911 +4910 03346 03465 

Feb 1 184610 +51 9 03394 03495 

» 5 <9 3 58 +53 3 0 3443 03535 

Brightness at time of discovery - 1 


BHghi 

098 




NATURE 




_r Court Terfel, 1904 *.—In No. 3986 of 

the Astronomischs Nachrichttn M. J. ConM giro* a dally 
ephemeris for Tempers second comet extending from 
January 3 to March a, which la a continuation of the 


ephemerie published by hi 
journal. Although the eou 
la decreasing, its R.A. Is s 


_islng, its R.A. Is so near to that of the sun, and 

the object Itself is so faint, that observations will be 
difficult, and only possible immediately after sunset. 

The comet's position on January si will be 

R.A.«*ssh. 37m. 47s, dec.«-t6° 19'. 

Seasonal Development op Martian Canals.—A further 
contribution of observed phenomena, in support of his 
theory concerning the causee which produce the seasonal 
development of the canals on Mars, Is published by Mr. 
Lowell in the January number of Popular Astronomy. 
The particular canal therein discussed it Brontes, which 
is 3440 miles in length and connects along a great circle, 
in nearly a north and south direction, the two important 
points Linus Tltanum and the Propontis. 

From a study of ninety drawings made during the 
period January-)uly, 1903, six of which are reproduced 
on the plate accompanying the paper, it was seen that 
the visibility of the canal increased after the summer 
solstice in the northern hemisphere, and, further, on 
dividing the canal Into five nearly equal sections from 
north to south, the section nearest the north polar cap 
became strengthened first, and the others followed In order 
of their north polar distance. This is plainly shown on 
the visibility " cartouches ” given by Mr. Lowell, who 
considers the phenomena as a further proof of his theory 
that the visibility of a candl is due to vegetation, quickened 
by the water loosened at the melting of the polar snows 
and flowing towards the equator The extension south of 
the equator it considered as a probable proof of intelligent 
artificial interference In the propulsion of the water. 

Variable Stars and Nebulous Areas in Scorpio —An 
examination of thirty-three plates exposed on the large 
nebulous regions mentioned in previous Circulars has led 
Miss H. S. Leavitt to the discovery of 105 new variable 
stars in the constellation Scorpio. 

The positions of these, for iqoo, their greatest and least 
observed magnitudes, and their magnflude ranges are 
given tn No. 90 of the Harvard College Observatory 
Circulars. 

The most striking result of this research has been the 
revelation of vast arras of diffused nebulous matter, so 
falnr as to be beyond visual observation. One of these 
areas extends over a number of square degrees in the 
constellations Ophiurhus and Scorpio, and, like the Orion 
nebula, it attaches itself to individual stars, the principal 
condensation being about the quadruple star p Ophludii. 
The region Is marked by an absence of faint stars, and 
dark lines may be traced beyond the confines of the 
nebulosity as yet seen on the plates. 

Report of the Natal Observatoev.—T he report of Mr. 
E. Nevill, Government astronomer of Natal, for the year 
1903. gives a brief rtsumi of the work accomplished at 
the Durban Observatory during the period with which 
the report deals, and contains a mass of infotmation 
respecting the meteorology of the colony. 

The time signals have been sent out as In former years, 
and Borrelly’a comet waa observed regularly during its 
appearance, the orbit deduced from the observations agree¬ 
ing with those obtained at other observatories 

It Is proposed to utilise the tide observations made 
during the years 1884-8 in order to provide the port 
authorities wHh tide-tables, but, owing to the construc¬ 
tional changes In the harbour during the last few years, 
it will be necessary to reduce the more recent observations 
and this will require additional computing assistance. 

In former yean it has been customary to issue the 
meteorological data compiled from the returns of the sub¬ 
sidiary stations once each month, but in future the returns 
will be published dally. Among the numerous tables 
given In the report there occurs, for the first time, a 
summary of the meteorological observations made at the 
Botanical Gardens, Durban, during ths period 1873-1883 
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observatory. »* 

Thi Jesuit Observatory at Bblen, Havana.—-A h 
Interesting illustrated account of the observatory attached 
to the Jesuit College at Belen, Havana, has been written, 
in Spanish, by Father Mariano Gutldrres, S.J., the tub- 
director, and contains a history of the Installation of the 
institution In 1837, and its proceedings since that date. 

The meteorological section was first founded under the 
direction of Father Antonio Cabrd, S.J., In the year 
named, but Its position was not secured until the In¬ 
stallation of Father Vines as director, in 1870, to the 
memory of whom the author of the hiatory pays a high 
tribute, and laments his death in 1893 as an irreparable 
Ion 

The equipment of the observatory is fairly complete, 
and Includes meteorological, seismologlcal, magnetic, and 
astronomical Instruments, most of which, Including the 
6-inch Cooke equatorial, are illustrated in the pretent 
volume 


'T’HE addition of a sixth satellite to the system of 
' L Jupiter marks another triumph in Prof. Perrine’s 
employment of the modified Crossley reflector. As 
mentioned in a note published in " Our Astronomical 
Column " last week, Prof. Perrine first suspected the 
existence of the newly discovered body from observation* 
made during December, 1904, but it was not until 
January 4 that a further observation confirmed his 
suspicion, and enabled him to open the new year with 
the announcement of this important discovery. 

The new satellite, so far as one may gather from the 
meagre news yet to hand, is situated at a much greater 
distance from its primary than any of the five previously 
known. The telegram announcing the discovery gave this 
distance, on January 4, os 4$', whilst that of the outer¬ 
most of the four satellites discovered by Galileo never 
exceeds 10' 5, and the fifth, the Innermost of all, is not 
quite half the distance from Jupiter that the moon is 
from the earth 

Assuming, for the moment, that the above distance it 
the outward limit of the satellite’s orbit, it should make 
one revolution about its primary in about half a year, 
whereas the time occupied by the fourth satellite Is only 
167 days; thus we see thero Is an immense gap between 
the two bodies which, according to precedent, may contain 
other satellites as yet undiscovered. 

The recent discovery raises the number of satellites In 
the solar system, discovered during the past thirty years, 
to five, and It is worthy of note that ths discovery of 
a satellite has usually occurred at times when a new 
instrument has been installed or old instruments or method* 
have been Improved. This fact calls to mind, although 
beyond our thirty years’ limit but still dealing with the 
Jovian system, that Jupiter’s four moons, Io, Europe, 
Ganymede, and Calllsto, or 1., ii., ill., and Iv. as they 
are usually designated, were the first members of the 
solar system to be discovered, resulting, as they did, from 
Galileo’s first use of the telescope in January, 1610. 

After these, and within the past thirty years, came 1 
Deimos and Phobos, the lllllputlan attendants to Mars, 
which were discovered by Prof. Asaph Hall at Washing¬ 
ton In August, 1877, ana were the first fruits of the then 
recently mounted s 6-inch refractor of the U.S. Naval 

The fifth satellite of Jupiter was discovered by Prof. 
Barnard on September 9, 189a, with the nearly new 
giant refractor of the Lick Observatory, It Is, com¬ 
paratively, a minute object and can only be sean with 
the largest telescopes under the most favourable con¬ 
ditions, Its diameter can scarcely be greater than 160 
miles, whilst the diameters of the other four. In order 
of their distance from the planet, are 3400, between 
aooo add *300 (about the sice of our own moon), 3000. 
and aiNt Mies respectively. This object revolves between 
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lo-cthe flrst^sataUite—uad ^Jupiter in a period of 

Following this discovery came the addition to an already 
numerous family of the ninth satellite of Saturn which 
was found by Prof W H Pickering The search was 
commenced In 1888 with the 13-inch Boyden telescope of 
the Harvard College Observatory but was not successful 
in bringing to light any previously unknown attendant on 
Saturn On the installation of the new 24 inch Bruce 
telescope in the clear atmosphere of Arequipa the search 
which was photographic throughout was renewed and 
on examining: the plate* taken on August 16 17 and 18 
1898 Prof Pickering was rewarded by the appearance 
of a short trad which apparently partook of the planet s 
motion among the stars and was therefore to be con 
sidered as part of its system The story of the subsc 
quent doubts and difficulties has been too recently told 
{Harvard College Annah No 3 vol liu ) to need le telling 
here but it may be recalled to mind that the subsequent 
observations showed thit the satellite revolves in an orbit 
which is far more eccentric than thit of any other satell te 
or of any major planet in the solar system and that its 
motion in that orbit is opposite in direction to the orbital 
motions of the remaining eight of Saturn s moons I ike 
the fifth satellite of Jupiter this object can only be 
observed V sually with the largest telescopes and under 
the best conditions As a matter of fact it was not seen 
until its position was accurately known and even then 
Profs Barnard and H H lurner using the 40 inch 
refractor at Yerkes Observatory in August last could not 
feel certain that they had really observed the object which 
had up to that time remained invis ble to human eyes 

Whilst our knowledge of the most recently discoveied 
satellite is as yet very sranty Prof Pernne s message 
tells us that on January 4 its position angle was 269° and 
the dailv rate of its apparent approach towards Jup ter 
was 45' ib about 100000 mile* 

The magnitude 14 ascribed to it is cne magnitude 
fainter than that of Barnard s fifth satellite and this 
primarily suggests that the diameter may be less han 
that of the fifth although a smaller reflecting rower 0 r 
* albedo may account for the relative fa ntness Its 
<11 stance from Jupiter on January 4 would probably be about 
6 million miles The statement that the motion was re 
trograde refers of course to the apparent mot on in the 
aky and must not be confounded with a retrograde orbital 
■notion similar to that followed by Phoebe Saturn s ninth 
satellite W T R 


ATMOSPHERIC AND OCEANIC CARBON 
DIOXIDE 

•'THE carbonic acid of sea water is usually supposed to 
* be present in combination with certain bases which 
constitute the alkalinity of the water partly in the form 
of normal carbonate and partly in the form of bicarbonate 
the total amount present being insuflic ent to convert the 
whole of the base into the bicarbonate Ihus the water 
of the North Atlantic has been found to contain 49 c c of 
carbonic acid gas per litre whilst 54 c c would be required 
to convert the base completely into bicarbonate That this 
view is not quite correct has been shown by Dr A Krogh 
of Copenhagen in a senes of investigations on the carbon 
dioxide of the air and ocean 1 
The reaction between carbonic acid and a normal 
carbonate to form a bicarbonate it like so many chemical 
reactions reversible and equilibrium it established while a 
certain amount of the carbonic acid is still free This free 
carbonic acid exerts a definite gaseous pressure which varies 
with the total amount of carbon dioxide present and with 
the alkalinity of the water This pressure can very readily 
be determined by simply shaking the water with a small 
volume of air and then ascertaining bv direct analysis the 
pressure of the carbon dioxide in this eir which is of 
course equal to the pressure of that in the water since 
the two hm been brought into equilibrium by the shaking 
This process gives excellent results both with fresh and 
-set water, and can be earned out very rapid)* Jb>* the aid 
l UtdiMittt (MB Graoland tol xsvl pp 33Jr4* 

NO 1838, VOL. 70 


of the apparatus of Haldane or Petterson and Sonden for 
the estimation of small quantities of carbon dioxide As 
the result of a careful study of the behaviour of sea water 
in this respect it appears that a comparatively large amount 
of carbon dioxide may be absorbed whilst the correspond¬ 
ing pressure only undergoes a very small absolute change 
provided that the alkalinity remains constant A water 
for example which has the alkalinity at and contains 
36 7 c c of carbon dioxide per litre is capable of absorbing 
4 3 £ c of the gas per litre whilst the pressure measured 
as described above only rises from o 015 per cent to o 029-, 
per cent of an atmosphere I his meant that the air shaken 
up with the original water would be found to contain 1 5 
parts of carbon dioxide per 10 000 whilst after the further 
ibsorption the air similarly tredted would contain a 93 parts 
per 10 000 

Owing to th s pressure of carbon dioxide constant inter 
hange take* place between every water surface whether 
of sea water or of fresh water and the air above it result- 
ng in evolution from the water or absorption by it accord 
nj, as the pressure of carbon dioxide in the water or the 
a r is the greater The effect of this is that the ocean acts 
is a regulator on the amount of carbon dioxide in the air 
tending to compensate for any deviation from the normal 
pr portion The pressure of arbon dioxide in the air is at 
I resent about 0 03 per cent of an atmosphere (3 volumes 
I er 10 000) the absolute amount in the whole atmosphere 
be calculated as 24x10* tons whilst the quantity con 
t n d n the entire mass of the sea may be taken at twenty 
1 n times as greit as this 

In order to increase the proportion of the atmospheric 
at bon dioxide to 004 per cent it would be necessary of 
nurse in the fir»t place to add one third of the amount 
already present Ihe pressure thus attained would how 
ever be gradually decreased by absorption by the sea and 
t follows from the author s experiments that in order to 
lr lg the ocean into equilibrium with the altered atmo 
s| here a further addition of twice the amount originally 
p esent would be required a total change involving the 
production of £ ( X 10 * tons of carbon dioxide I A calcula 
lion of this kind goes far to explain the constancy of com 
p sition of the atmosphere which at first sight appears *0 
remarkable and to indicate the enormous changes required 
to produce any considerable var atlnn in it 

The interchange of carbon dioxide between sea and air 
n ureover is by no means a slow process but takes place 
with remarkable rapidity Thus a pressure difference 
between sea and air of only 0001 of an atmosphere te the 
presence in the air of an additional o 1 part of carbon 
d xide per 10 000 leads to the absorption of o 525 t c of 
this gat per square centimetre of ocean surface per year, 
or a total annual absorpt on of 385x10* tons 
The author considers frem this point of view the effect 
01 the composition of the atmosphere of the combustion o( 
oal which annually throws into the a r about one- 
tl ouiondth of the carbon dioxide alre idy present in it so 
that apart from any regulating action of the sea in a 
thousand years— f the coal lasted—the percentage propor 
tion would be d ubled rising from 3 to 6 volumes par 
10 000 and rendering the air ilmost unfit for continued 
respiration Before the proport on rose to 3 1 volumes per 
10 000 however the sea would be able to absorb the gas 
as fast a* it was produced and owing to the large volume 
required to br ng the ocean water into equilibrium with the 
nr it it probable that at the expiration of the thousand 
years the proportion of carbon dioxide in the air would not 
be more thin 3 5 volumes per 10 000 
Many other interesting questions of great importance in 
the economy of nature are rapable of being attacked from 
this point of view and subjected to experimental invest! 
gation Such are the rate of deposition of calcium 
carbonate from hard waters the rato of solution of limestone 
and chalk in natural waters the absorption of carbon 
dioxide by rocks and soils Ac 
On the great question as to whether the production of 
carbon dioxide 1a on the whole greater or less than it* de¬ 
composition nothing certain is known Indications are not 
wanting however that this constituent of the atmoapherd 
1* increasing m quantity The chief evidence to this effect 
is derived from the fact th»t over the sea the pressure oi 
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this gas it distinctly lower than over the land. This would 
appear to be met* easily accounted for on the aaeumptlon 
that the pressure of carbon dioxide In the tea i* constantly 
lower than that in the air, and that, therefore, the air muet 
be steadily deriving supplies of the gaa from aome source, 
bp mean* of which tfaie difference of preaeure li maintained 
A. Hum**. 


CONFERENCE OF PUBLIC SCHOOL SCIENCE 
MASTERS. 

TSJS annual meeting of the Public School Science 
x Id eaters' Aaaodation waa held for the aecond time at 
Widhdlnatar School on January 14, by kind permission 
af Dr. Gow, who had undertaken the dutiee of preeident 
fend occupied the chair. A letter waa read by the honorary 
aecretary, Mr. W. A. Shenatone, from Sir Michael Foster 
explaining why he had not been able to act as president. 
The meeting then occupied itself with business matters, 
and Sir Oliver Lodge was unanimously elected president 
for the ensuing year. 

In the short address with which Dr. Gow opened the 
conference, he expressed the opinion that every boy should 
be taught natural science, and thta pronouncement, coming 
as it does from a classical headmaster, is of very great 
importance at the present moment, as Prof. Armstrong 
was not slow to point out. It was no doubt elicited by 
the subject of the first paper, namely, the Importance of 
including both Latin and science In a scheme of general 
education. This was read by Mr. Douglas Bemdge, of 
Malvern College. In the paper the necessity of a 
general education was discussed, and the report of the 
committee upon the education of array officers was taken 
ae a guide. In this it is laid down that English, mathe¬ 
matics, one modern language, Latin, and science are 
essential to a sound general education; but what is very 
strange, the framers of the report proceed to propoee 
that all future officers of our Army should be debarred 
from obtaining what was considered necessary by the 
proposal that Latin and science should be optional and 
altarnatlve subjects. In addition to the Injury which a 
one-sided education Inflicts upon the individual, Mr. 
Berridge pointed out a greater and more far-reaching 
danger to our nation as a whole. He urged that the 
present trend of education, as representsd by London Uni¬ 
versity (in Us matriculation and school leaving examin¬ 
ation), by Oxford and Cambridge (in their school leaving 
examinations), and by the Civil Service Commissioners 
and the Army entrance examinations, is sharply to divide 
Englishmen into two classes, the one trained on literary 
lines, leavened only by a modicum of mathematics, the 
other on scientific lines, leavened only by a smattering of 
French. Could it be, Mr. Berridge asked, to the advantage 
of any nation that its future rulers and organisers should 
thus be grouped Into two opposing camps, of which, while 
they mutually despise one another, neither is able to under¬ 
stand the very method of reasoning adopted by the other? 
Mr. Bemdge wee able to support his contention by figures, 
for on application to all our public schools he had found 
that for the Army and matriculation examinations 45 6 per 
cent, of the boys now leern Latin and 544 per cent, 
learn science 

The discussion showed that while the need of a literary 
as well as a scientific training was thoroughly recog¬ 
nised, many speakers did not agree with Mr. Berridge 
that Latin Was the beet means of acquiring the former. 
It i* true that Father Cortie (Stonyhurst) found that the 
beet classical toys were most successful in science, but 
Prof. Armstrong said that no honest attempt had ever 
been made in this country to afford a literary training 
through any other language, and though Latin had proved 
very efficient In a few instances, in the vast majority of 
casta It waa not. He maintained, also, that Latin trans¬ 
lation did not give style. Finally, Prof. Armstrong 
charac t e r i s ed the making of science alternative to Latin 
in Army examinations as illogical and preposterous. Dr, 
Gow said that he never regarded Latin ae a literary train* 
lng, but at a scientific one, and referred to his opening 
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j remarks, in which be had characterised the words * ! M 

2 "! 3 L*£ ESSX.'r* “ 4 •*** 

The paper dealing with recent proposals Tor ached) 
leaving certificates, by Mr. C. I. Gardiner, of Chelten¬ 
ham, dealt with what nas been done on die Continent, and 
afterwards with the regulation! at present suggested to 
the Board of Education by its consultative committee. 
The paper welcomed, as did many of the fpeakers after¬ 
wards, whet is not very happily expressed as State inter¬ 
ference. Many of the Board of Education’s proposals warn 
cha r ac te rised by Mr. Gardiner ae too vague, upon vary 
good grounds. In the discussion, surprise sms ex p res s e d 
that Mr. Gardiner had not mentioned what has been done 
recently in Ireland. It was recommended, also, that the 
Board of Education should get to know the schools before 
it suggested too much, and that ita interference should 
be taken in email dotes. Mr. W. A. Shenatone fancied he 
saw the edge of red tape in soiha of the proposals, while 
Father Cortie thought there waa a danger that education 
might become stereotyped, so that special traits of certain 
schools would not be given free play. He hoped that 
inspectors with fads or insufficient knowledge would 
not interfere as they had done in elementary schools, and 
would not say, for instance, “ your * laba ’ are not so 
good as those in the primary schools (which are built 
with the ratepayers’ money), you must erect new ones.” 

The third paper dealt with the use and misuse of 
terms in science teaching. It waa contributed by Mr. 
T. L. Humber stone, of Toynbee Hall, who took exception 
to the loose way in which words, law, theory, hypothesis, 
and so on were used He pointed out what the real 
meanings of the words were, and objected strongly to 
the idea that the experiments in practical mathematics 
“ proved ” the laws that they were intended to illustrate. 
Prof. Titden agreed with Mr. Humberstone in regard to 
the misuse of terms, and said that professional scientific 
men were just as much to blame as schoolmasters He 
thought (hat if boys were taught a little logic before they 
left school many mistakes would be prevented. He was 
amazed at the statement Incidentally made by Mr. 
Humberstone as to there being too much laboratory work 
done in schools, and he pointed out that every discovery 
of the organic chemists was additional evidence in 
favour of the atomic theory which Mr. Humberstone 
thought was tottering. Mr. Fletcher, of the Board of 
Education, said that there was a widespread misappre¬ 
hension as to the place of practical work in geometry. 
It was not possible to prove anything by the experiments 
used, but It was most important to get approximations 
which could be Idealised Into conceptions. They were 
neceesary to create a state of mind and to commend 
postulates to common tense. Mr. Sanderson thought that 
aome of the practical work set to boys was superfluous, 
and might well be replaced by good experiments shown 
by the master. Mr Humberstone, in answer to a ques¬ 
tion from Mr. Shenstone, said that he thought ten or 
twelve hours a week was longer than was required for 
laboratory work, and he further said, with regard to 
superfluous work, that when a boy had learned how to 
obtain one gas properly it was not necessary for him to 
produce all the others 

The last paper was by Mr. F. B. Stead, of Clifton, and 
was on tha possibility of teaching scientific method to 
boys whose education is almost entirely literary, and who 
have no time for a regular course in chemistry and 
physics. It was suggested that older boys la the Vth 
form should be given some definite piece of work to be 
carried out in detail, in order that they might under¬ 
stand (1) the method of experiment and observation by 
which facts are ascertained; (s) the process of reasoning 
from particular instances to general laws; and (3) tha use 
of explanatory theories and their verification. 

Prof. Armstrong considered the paper to be one of very 
great value, and suggested that the term “ expe rim ent a l h 
should be used Instead of "scientific,” bearing In mbd 
what Dr. Gow had said In connection with Latin at 
scisntific training. Ha also asked what place then would 
be in the oeer future for boys who only bed had a literary 
education. Wants M«u Warn. 
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d RUE AWARDS OF THE ROYAL SOCIETY OF 
EDINBURGH 


p res ente d by the chairman Prof J Geilcie We have 

received the following particular! of the award* — 

The Gunning Victoria Jubilee prize for 1900-4 wai 
•warded to Sir Jamee Dewar LLD,DSc,FRS,4c 
for hi* reeearcbea on the liquefaction of gases extending 
over the last quarter of a century and on the chemical and 
physical properties of substance* at low temperatures 
his earliest paper* being published in the Transactions 
and Procttdtngs of the society 
In 1867 Mr James Dewar read a paper to this society 
on die oxidation of phenol to oxalic acid This hi* 

first contribution to the aromatic compounds was followed 
by a more Important one on the oxidation of plcoline 
which he gave to the British Association in 1868 and In 
a fuller form to this society In 1870 In this he proposed 
a graphic formula of pyridine which expresses the relation 
between the constitution of benzene and that of pyridine 
now universally recognised 

Dewar s experiments on the liquefaction of gases extend 
over the last quarter of a century and have culminated 
In the production of liquid and solid hydrogen in large 
quantities so that as thirty five year* ago he studied the 
chemical and physical properties of hydrogemum solidified 
in palladium he has now given us the properties of the 
solid element hydrogen itsdf Having thus in his hands 
the means of preparing large quantities of liquefied gases 
and having devised most ingenious arrangements for keep 
ing these very volatile liquids for a long time with only 
a small loss from evaporation he made good use of the 
opportunity for examining the chemical and physical 
properties of substances at extremely low temperatures 
The results of these inquiries are of the highest interest 
and Importance For this long senes of investigations in 
chemistry and physics characterised by ingenuity skill 
and perseverance and crowned with success the coun 1 
has awarded to Sir James Dewar the Gunning Victoria 
Jubilee prut 

The Keith pnze for 1901 •} was awarded to Sir Willia n 
Turner K C B LLD IRS &c for his memoir 

entitled A Contribution to the Cramology of the People 
of Scotland published in the Transactions of the society 
and for his Contribution to the Cramology of the People 
of the Empire of India parts 1 11 likewise published 

in the Transactions of the society 
These memoirs important as they are form a com 
paratively Small part of the work which Sir William 
Tumor has done in the field of physical anthropology 
More especially should notice be taken of the two elaborate 

r ets which ho published on the crania and other bones 
the human skeleton which were collected by the 
ChaUangtr Expedition These reports are not only 
valuable on account of the information which they convey 
regarding the physical character* of many races of man 
fund but also because they establish methods of cranio 
logical and anthropometries! research which have very 
generally been accepted in this country by workers in the 
same field 

Four great leaders have been chiefly instrumental in 
developing that branch of science which has received the 
name of physical anthropology Broca in France Huxley 
and Flower in England Turner in Scotland 

The Makdougall Brisbane prize for 1903-4 was awarded 
to M^ John Dougall M A , for his paper on an analytical 
theory of the equilibrium of an isotropic elastic plate 
published m the Transactions of the society 
The problem of the deformation of an isotropic elastic 
plate under given forces has occupied the attention of 
mathematicians from the tune of Lamfi The solution 
given by Lamfi himself is merely formal, the integrals 
by which that solution Is expressed are not only very 
complicated but arc not convergent and they do not 
land to the approximate theory 
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In his memoir Mr Dougall makes a new departure, and 
develops a method that has important applications In other 
branches Of applied mathematic* By an exceedingly 
skilful use of Cauchy s theory of contour integration 
certain Integral* which in Lamfia solution are not con¬ 
vergent, are transformed into highly convergent senes, 
and the*modifications which are necessary to secure con¬ 
vergence lead at once to the most significant terms of 
the solution The theorem of Betti is applied to develop 
a method, analogous to the method of Green s function 
in the theory of the potential by which the properties of 
the solution for a finite plate can be deduced from that 
for an infinite plate and here as elsewhere throughout 
the memoir numero s results are obtained which HuMi 

C t value both for pure and for applied mathedMliosd 
memoir confirms the ordinary approximate nut, 
but extends it in various directions for example) 'The 
edge conditions given by Kirchhoff in correction of PolssoiT 
are found directly from the mathematical investigation 
without the aid 01 any special phyelcal hypothesis and are* 
carried to a higher degree of approximation than by 
KirchhofT himself The memoir contains much acute 

analysis and strikes out a new method of treating the 
problems of mathematical physics that seems likely to be 
of great value in future investigations 

The Neill prize for the period 1901-4 was awarded to 
Prof John Graham Kerr M A for his researches on 
Lsptdostrtn paradoxa published in the Philosophical 
Transactions of the Royal Society London 

This work includes an account of the embryological 
material collected during an expedition specially organised 
for the purpose to the Grand Chaco of South America in 
the years 1896-7 The general biology and habits of 
Lep dosiren are described the external frature* of develop 
ment are fully dealt with and in a discussion of the 
general bearings of the phenomena considered reference 
is made to amongst other things the relations of the 
protosoma to the body of the vertebrate to the ongm 
of the spiral valve and to the morphological significance 
of the external gills which it 1* suggested are the persist 
ng representatives of the organs from which the Ihnbs 
of vertebrates have b«en ivolvcd 

After the presentation of the prizes Sir James 
Dewar gave a lecture on the properties of liquid 
a r with special reference to charcoal vacua being a 
sequel to a paper communicated to the society by Prof 
lait and himself in 1875 (see Nature vol xu p *17) 
Many of the familiar properties of 1 quid air were demon 
strife I by a series of experiments Of particular interest 
were its use as a calorimeter and its employment in cool 
ing iharcoal in a vacuum tube so as greatly to diminish 
the density of the rarefied gas By this means the tube 
gradually passed through all the well known stages from 
the ordinary bright discharge to the condition of eviddfit 
■tnation and so to the Rontgen ray stage and finally to 
the non conducting state When the liquid air was re- 
n oved the charcoal gradually heated up to the ordinary 
temperature and the tube passed back again through 
the stages in the reverse order The phosphorescence at 
very low temperatures of certain substances not phosphor 
esesnt at ordinary temperatures was also demonstrated 
also the production of luminous effects duo to the electnfl 
cation of a certain crystal n being cooled down to the 
temperature of liquid a r 


UNIVERSITY AND EDUCATIONAL 
INThI LICENCE 

Cambridoi —Mr R H Lock has been appointed 
assistant curator of the herbarium ter four years from 
January 1 He succeeds Mr Yapp who was some time 
■go elected professor of botsny at Abery st w y th 
Prof Sorley has been appointed chairman of the ex 
aminers for the moral science* tripos 
The Sedgwick Museum Budding Syndicate hot issued 
a final report, from whirh it appears that the tot il cost 
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of the building end fitting! is 49,389!. u. 3d., of which 
sum 26,115!. has been furnished by the Sedgwick memorial 
trustees, besides losot. appropriated to the bronxe statue 
sculptured by Mr. Onslow Ford. 

In connection with the recently established diploma and 
final examination for the degree in geography, the Board 
of Geographical Studies has issued a list or eight lectures 
which amply cover the syllabus for these examinations. 
Besides the lectures on geography in general by Mr. Yule 
Oldham, Mr. Hinks is lecturing on geographical survey* 
ing. Or. Marr on geo morphology, and Dr. H addon on 
wtbrraogvoffiiihjr. 

The recently established board of anthropology announce 
iNUBe thirteen courses of lectures which seem to embrace 
toe world, ancient and modern. Prof. Ridgeway deals 
edfih Greek and Roman numismatics, Mr. Green with 
Egyptology, Mr. Johns with Assyriology and the social 
customs of Babylonia, Mr. Chadwick with those of the 
Anglo-Saxons, whilst Dr. Haddon lectures on the ethnology 
Of Southern Asia, Baron von Hugel on the Melanesians 
and Polynesians, and Mr. Minns on the ancient ethnology 
of eastern Europe. Special courses on the sacred character 
and magical functions of kings in early society, and on 
physical anthropology, are to be delivered by Mr. J. C 
r rarer and Mr. Duckworth 


London. —The Drapers' Company has voted to Uni¬ 
versity College the sum 0/ 400!. n year for the next five 
years towards assisting further the statistical work and 
higher teaching of the department of applied mathematics. 
The Mercers’ Company hns voted the sum of 1000I. for 
providing for the chair of physiology at the college. Dr. 
Atkinson has been appoints an honorary demonstrator In 
the department of organic chemistry. 

Edinburgh. —The Senate has submited a resolution to 
the University Court expressing the view that the time 
has come for the recognition of geography as a subject 
for graduation in arts and science, and requesting that 
the court should take steps as soon as possible to obtain 
such alteration of the ordinances as may be necessary to 
that end. It was agreed that when the framing of a 
new and amending ordinance in arts comes before the 
court, the question of giving an adequate position to 
geography shall be given due consideration. 


Dublin. —The Provost and senior fellows of Trinity 
College have accepted an offer made by Sir John Nutting, 
of St. Helens, county Dublin, to endow for a period of 
five years ten annual entrance exhibitions each of the 
value of tool. (50I. per annum for two years). The 
exhibitions are to be awarded without further examin¬ 
ation, and at the discretion of the Board of Trinity College, 
to ten young men or women who have competed with 
success at the senior or middle grade examination* of 
the Board of Intermediate Education In Ireland The 
exhibitions will be confined to pupils of Irish secondary 
schools (Protestant and Roman Catholic) which have no 
other endowment than the “ results fees ” of the Inter¬ 
mediate Board, any other endowment to act as a dis¬ 
qualification. 


Mr. Stanley H. Turnir, assistant in political economy 
at Glasgow, hay been appointed lecturer in political 
economy In the University of Aberdeen, and a full qualify¬ 
ing course of lectures will In future be given by him. 

DR. Karl Boinu, of Heidelberg, and Dr. Hugo Kauf- 
mann, of Stuttgart Technical College, have been appointed 
extraordinary professors for mathematics and chemistry 
respectively. 

Mrs. Macloohun, of Southport, recently made an offer 
to the Royal College of Surgeons of England to found 
scholarships in memory of her husband, the late Mr. 
E. Perry P. Macioghlfn. Mrs. Madoghlln proposes, in 
five yean from the date of her husband's death, to rive 
to the college a sum of 10,000!. for the purpose of endow¬ 
ing these scholarships, which are intended to assist young 
students In need of financial help to proceed with their 
professional studies. The council of the college has 
accepted Mrs Madoghlln’s munificent offer, and has agreed 
to administer the trust. 


fJ anuary i&fj 


Tit* president of the Board of Education has S 
the Right Hon. R. 8. Haldane, ICC., M.P., tetb 
man of the departmental committee which la it. 

Into the present and future working of the Royal College 
of Science and Royal School of Mines, South Kantington, 
in succession to Sir Frauds Mowatt, G.C.B., who wt&» 
however, remain a member of the committee. It may be 


the Royal College of lidence, Includlng^the *Schoof of 
Mines: to consider in what manner the stiff, together with 
the buildings and appliance* now In occupation or in course 
of construction, may be utilised to the fullest extent for 
the promotion of higher scientific studies in connection 
with the work of existing or projected Institutions for 
Instruction of the same character In the metropolis or 
elsewhere; and to report on any changes which may be 
desirable in order to carry out such recommendations as 
they may make. 


Tm annual meeting of the Incorporated Association of 
Headmasters was held at the Guildhall on January 11 
and u. In his presidential address, the Rev. James Went 
said that, speaking broadly, the difference between the 
English and the German educational ideal has been that 
the Germans have recognised the paramount Importance 
of secondary education and the English have not. It la, 
however, being recognised gradually that the word 
“ secondary ” connotes, not a social distinction, but one 
of attainment. The recognition of this fact Is, Mr. Want 
believes, largely due to boys of ability and good character 
who, under the name of exhibitioners or county council 
scholars, have during the last thirty years been admitted 
freely into grammar schools, and of whom many have 
afterwards won the highest distinctions at the universi¬ 
ties. It appears likely that the number of boys of this- 
class will be Increased as time goes on. The address also 
dealt with the education of pupil teachers at secondary 
schools and with the recent regulations for secondary 
schools issued by the Board of Education. The following 
resolution was adopted“ That this association regards 
the new regulations for secondary schools with satisfac¬ 
tion In general, but regrets that the Board of Education 
does not provide (a) for the calculation of grants upon 
terminal attendance; (b) for the recognition of advanced 
courses to follow upon the existing four-years’ course; 
(e) for ensuring comparative freedom of curricula to schools 
satisfying certain tests of a higher liberal education; 
(d) for an elastic percentage division of the whole school 
time when prescribing for groups of subjects, In place of 
the existing rigid minima of anurs or periods In each 
week. A rider was adopted ,3*0 declaring that the- 
financial basis on which grantS'are calculated Is not at 
all adequate, and protesting against any application of 
the new regulations to secondary schools hitherto earn¬ 
ing grants from the board, which would result In such 
schools receiving grants on a lower basis than in the past. 


At the second day’s meeting of the Incorporated Associ¬ 
ation of Headmasters the following resolutions wen- 
adopted after discussion :—(1) That in the opinion of this, 
association it is desirable that the universities should 
institute a twofold entrance examination (a) for candidate* 
proceeding to degrees in arts, in genera] as at present, 
but with a higher standard in literary subjects; ( b ) for 
candidates proceeding to degrees in mathematics and 
science, with a modern language. Including translation at 
sight, composition, and an oral test, as an alternative- 
for Greek, (s) That the provision for papers in English 
and for the omission of Palsy’s “ Evidences 


end history, 

from the Cambridge previous paper as laid doom la the 
first report of the Cambridge Studies Syndicate, should 1 
be insisted upon in examinations under both fa) and (b)i 
above. (3) That a new degree In mathematic# and In 
science should be instituted, differing In title from the- 
degree in arts, but of precisely the same univanity stand¬ 
ing. The Rev. R. D. Swallow, In moving the reeolu- > 
ttoris, said he would not add anything to the argument* 
on either tide of the vexed question as to whether the-, 
study of Greek Is to be compulsory for students who, 
sought admission to the ancient universities. It Is a 
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baa often been defeated by the aseodatfan, 
*r year*, u the subject has assumed a 
piaea in all question* about' tha curricula 


gradually focui 
lor candidates 


focussed it* view of It In favour of 


Me. AxmouvFoxstxs, Secretary of State for War, 
attended on Monday the first lecture of a course on 
military history and strategy at tha University of London; 
and at the conclusion of the lecture spoke on army educa¬ 
tion. In the course of his remarks, he saidIf we have 
had one thing more than another to admire in the greet 
military example in the Far East, it is the way in which 
the officers' corps of a great and friendly nation have 
succeeded in combining the maximum of devotion with 
the maximum of Intelligence in the effective service of 
their country. In our Army we can find officers in every 
rank and branch of the service who will challenge com¬ 
parison with the officers of any army in the world; but 
the diffusion of intelligence and education throughout the 
officer* of the Army is not so great as it ought to be. 
This is not peculiar to the Army; it is characteristic of 
every profession in the country; and what this country 
is now foellng acutely is that we have so long subsisted 
on an educational bail* Inadequate to the needs of modem 
life. The time has come for the public schools to render 
to the Army greater service than they do now. Numbers 
of young men come up for the Army from the public 
school* with a totally inadequate knowledge of the 
language of every country but their own, and with an 
Inadequate knowledge of the history and literature of their 
own country, as well as of the history and literature of 
every other country. That must all be changed Young 
men ought to come up from the public schools Instructed in 
the great science of geography. Now they are practically 
without any knowledge whatever of one of the science* 
which, more than any other, is the reaaonable foundation 
for the studies of an officer In the Army. There is an 
extraordinary lack In this countiy—which of all others 
ought to be well posted In this branch of science—of a 
proper knowledge of geography. We might be compelled 
to establish In this country for the Army schools like 
those which have been already established for the Navy, 
or like the college at West Point in the United States. 
Vhe time he* almost come when it would be arise to 
establish a great college like West Point, where the equip- 
ment, staff, and method should be as complete as possible, 
and where candidates should be taken not only for the 
Army, but for all the great departments of the State, and 
where even those who have no Intention of entering the 
service of the State may be allowed to receive Instruction. 


SOCIETIES AND ACADEMIES. 

Pakm. 

Academy of Sciences, Jsnuary 9.—M. Troost in _ 

chair.—The external or superficial conductivity represent¬ 
ing for a given body the cooling power of a fluid current. 
J. ■a m a l wsq —The micrograph leal study of the meteorite 
of the Diablo Canyon: H. Meltsaa and F. Ownend. 
The micrograph leal study of this msteorite has shown that 
the metallic parts, apparently homogeneous, frequently 
contain Irregular microscopic nuclei formed of superposed 
layers of phosphide and carbide of Iron. A detailed ex¬ 
amination of nodule* which have not been submitted to 
external oxidation made it clear that they are formed 
of sulphide of iron surrounded by successive layers of Iron 
phosphide and carbide. In certain cases the laminated 
structure of the nodule* showed that they had been sub¬ 
mitted to very considerable pressures.—Trypanosomiasis 
add the tsetse-fly in French Guises: A. Laveraa< Speci¬ 
mens of Glottina, or the tsetse-fly, have been found In 
afl parts of French Guinea, and In placet where the 
existence of diseases due to trypanosomes has been already 
demonstrated- These trypanosomes attack horses as wen 
ks human beings, and a detailed account pf the courts 
•f dm disease Is a horse, together with* the results of a 
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pott-morUm examination of the animal, are given.— 
Observatio ns oa the Borrelly comet (December afl, 1904) 
made with me Urge equatorial at the Observatory of 
Bordeaux ! G. tayat. Two set* of obeervationi were made 
on December 3!, 1904, and one on January a. On the 
Utter evening the sky was clear, and the comet appeared 
as a nearly round nebulosity of about 1' In diameter, 
possessing a stellar nucleus of the thirteenth magnitude. 
—On a method of reading Urge surfaces of mercury: A. 
Must A collimator with a well illuminated very narrow 
slit is placed behind the column to be read, and an un¬ 
graduated thermometer tube in front. A luminous line, 
the focal line of a cylindrical mirror, U formed, and end* 
with great sharpness at a fixed point, which can be road 
off,in a cathetometer with an accuracy of 0-01 mm.— 
The attraction observed between liquid drops suspended in 
a liquid df the same density: V. Ordmlaw. Drops of 
olive oil, suspended in a mixture of alcohol and water of 
as nearly as possible the same density as the oil, ascend 
or descend In a vertical straight line, with extreme slow¬ 
ness, if precaution* against changes of temperature and 
shaking are taken. If two or more drops are present In 
the dilute alcohol at the same time, there is an attraction 
between the two drop* which is manifested by their follow¬ 
ing curved paths Instead of vertically straight ones.—On 
the photogenic radio-active properties of calcined coral 
plated in a radiant vacuum and submitted to the influence 
of the kathode ray*: Gaston Mgujr. Amongst various 
substances examined calcined coral (carbonate of lime and 
magnesia) gave the most intense phosphorescence as 
measured by the action on a photographic plate. Phos¬ 
phorescent coral excites the fluorescence of barium platino- 
Lyanlde screens, and is very rich in ultra-violet rays.— 
Concerning the action of very low temperature* on the 
phosphorescence of certain sulphides ■ F. P. La It MX. 
The maximum potential light energy which can be In¬ 
duced in a given phosphorescent body by a given light is 
independent of the temperature. Variations of temperature 
ian only have an influence on the velocity of trantform- 
ation of the potential into the actual light energy.—On 
a supposed demonstration of the existence of the n-rays by 
photographic methods: M. Onanss and M. Werrtgot. 
The authors have repeated an experiment of M. Bordler’s 
on the photographic detection of the n-raye emitted by 
tempered steel, with contrary results. They find that two 
equal masse* of lead and tempered steel, placed identically 
on screens comparable as to thickness and Insolation, never 
give different halos, whatever may be the duration of 
the exposure —The special sensibility of the physiological 
ear for certain vowels. M. —On the fluorides 

of indium and rubidium : C. OhabrM and A. Msohesssi 
The fluoride of Indium was prepared by dissolving the 
hydroxide of the metal in hydrofluoric acid, and was 
found on analysis to possess the composition In,F,.i8H a O. 
It emits add vapours, and is completely decomposed on 
ignition to redness. On treating rubidium carbonate with 
hydrofluoric acid and evaporating to dryness the add 
fluoride RbF.HF is obtained.—The limit of the reaction 
between diazobenzene and aniline: lAo Vignen. Amino- 
azobenzene does not react with dlazobenzene either In 
aqueous or alcoholic solution. Aniline reacts with diaso- 
ammoazobenzene chloride in presence of potassium carbonate 
giving a diazoamine.—Camphene, camphenylone, iso- 
horn eol, and camphor: L SsevsesR and G. niano. 
The tertiary alcohol, methylramphenylol, was prepared 
from camphenylone by Grlgnard’s reaction. The reaction 
of this alcohol with pyruvic add at i40 # -iso C. has been 
studied.—On the diastatic coagulation of starch: J. Wolff 
and A. rsmhenh, The estimation of carbon monoxide 
In confined atmospheres Albert Ldvy end A., Mos ul . 
The author* utilise the reaction first Indicated by M. 
Gautier between carbon monoxide and iodic anhydride at 
8o° L., modifying the method by receiving the vapour* of 
iodine In a email quantity of pure chloroform. The amount 
of Iodine set free Is ascertained calorlmetrlcally by com¬ 
panion with a set of seeled tubes containing known quanti¬ 
ties of iodine. It ie poseible In this way to measure in four 
litres of air only down to 1/100,000 of carbon monoxide 
by volume. A test analysis with an artificially prepared 
atmosphere it given to enow the accuracy of the method. 


—On the redone! estimation of gluten In wheaten Sour i 
E. H eeie e t It la shown that by taking certain pro- . 
'caution* aa to the temperature and lime too tent* of the 
wa*h water, and fixing the time of wathlng, it it poedble 
to obtain reault* by the mechanical method which agree 
■well with the chemical method.—Physicochemical re- 
eearchee on haemolysis: Victor HonrL—The comet « 1904. 
diacovered December *8, 1004, at the Observatory of 
Maraellle*: M. Sot-rally.— The provisional element* of the 
new Borrelly comet (1904 December *8): G. Foyat and 
E. Maui bant. —On the Isochronism of the pendulum in 
the astronomical clock: Ch, r dry. For an amplitude 
between a° 13' and a® 39', that Is, for a variation of 
amplitude of about 9 mm., the variation of the rate waa 
nil, or there waa a minimum for the time of oscillation. 
Thia reault la probably due to a want of iiochroniem of 
the eacapement.—On the value of the magnetii eleraenta 
on January 1. Th. Meereaiw.—Oamotlr communication 
in fishes between the internal and external media : Jean 
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the author dlrecta attention to a paper of his bearing on 
the same subject published in 1903.—On the Infection of 
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Aifatie Society of Bengei, December 7, 1904.—The 
lizards of the Andamans, with the description of a new 
gecko and a note on the reproduced tall In Ptychoooon 
homocopholum : N. Annsuvdsuo. Out of the nine geckos 
recorded from the Andamans, five or possibly six would 
aeem to have been carried thither by man. The remaining 
three are indigenous. One of the three is very nearly 
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Malabar affinities, and the third Madagascan. The author 
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Mdllrr had thought the lobes of specific importance.—The 
occurrence of an aquatic glow-worm In India: N. 
AnnsuwMUo. A glow-worm larva of aquatic habit has 
been found In a tank In the neighbourhood of Calcutta. 
The only other aquatic glow-worm recorded was found fn 
Lower Slam. 
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A MONOGRAPH OF THE HEUOZOA. 
j iff Htlioioaires d’Eau Douce. By B. Penard. Pp. 
341 illustrated | (Geneva j Henry Kundlg, 1904.) 

T HE Heliozoa dr “ sun-animalcules ” have always 
been favorite objects with microscopists on 
account of thei' Aundance, especially in fresh water, 
-*heir relatively 1 . 7 ge size, and their beauty as objects 
for the tniCrofccwt*. *From the scientific aspect, how¬ 
ever, they have not attracted so much attention as 
many other groups of Protozoa, on account, perhaps, 
of their somewhat isolated position from the systematic 
or phylogenetic point of view, no less than from their 
perfect innocuousness, so far as mankind is concerned. 
The work before us is a monograph of the fresh-water 
Heliozoa, based upon investigations upon those found 
in the environs of Geneva. It was the author’s 
original intention, he tells us, to have confined himself 
to a description of the forms occurring in that terri¬ 
tory, but since he obtained there nearly all the species 
hitherto known from fresh water, he haB added to his 
catalogue descriptions of the species which appear not 
to occur in the sphere of his personal investigations 
in order to give his monograph a wider basis. 

The monograph is divided into four chapters. The 
first contains general considerations on the structure, 
affinities of the group; the second 
account of those fresh-water forms, 
.lich among the Heliozoa is above 
third deals with the “ Pseudo- 
} to say, with organisms commonly 
roup, but of which the affinities and 
in are dubious; and the fourth dis- 
species, namely, those which are of 
. ; or which have not been described in 
a manner adequate for identification. The work 
further commences with a short introduction and ends 
with a full bibliography, and is illustrated by numerous 
text figures. 

In his general chapter the author gives first an 
account of the methods employed by him for collecting 
these organisms, and then proceeds to consider their 
body-structure. Under the latter heading he dis¬ 
tinguishes two principal types of Heliozoa. The first, 
or Actinophrys-type, has a large spherical nucleus 
occupying the centre of thekody, and lying, surrounded 
by a clear zone of protoplasm, in the granular and 
vacuolated endoplasm, which in its turn is enveloped 
by the very vacuolated ectoplasm containing a large 
contractile vacuole. The pseudopodia, seldom longer 
than the diameter of the body, are supported by re¬ 
latively strong axial filaments, centred round the 
nucleus and radiating thence to the periphery of the 
spherical body. To this first type, which might be 
called the text-book Heliozodn, may be referred, 
besides Actinophrys, the genera Clathrulina and 
Hedriocystis, while Actinosphsorium is derived from it 
by multiplication of the originally single nucleus. The 
second or Acanthocystis-type is much commoner; here 
the centre of the spherical body is occupied, not by the 
nucleus, but by a central granule apparently some¬ 
what of the nature of a centrosome, from which radiate 
NO. 1839, VOU 71] 


the delicate axial filaments; each passing to the surface 
of the body to be continued Into one of the slender 
pseudopodia, which usually exceed the diameter of the 
body in length. The central granule and nucleus are 
both contained in the endoplasm ordinarily so called, 
which itself is eccentric in position, so that the sur¬ 
rounding zone of ectoplasm becomes thin on one side 
of the body and is thickest at the pole opposite to 
this. The large nucleus is placed eccentrically in the 
endoplasm, being always near the region where the 
ectoplasmic zone is at its thinnest, and is therefore still 
more markedly eccentric in relation to the body as a 
whole. The author inclines to the opinion that the 
ordinary use of the terms ectoplasm and endoplasm 
is incorrect in the case of the Acanthocystis-type of 
Helioeoon. He thinks that the true ectoplasm is here 
limited to a narrow peripheral zone of the body, and 
that the remainder of what is commonly called ecto¬ 
plasm should really be considered as endoplasm, of 
which that part to which the term endoplasm is usually 
applied is only a special region, containing nucleus 
and central granule, and perhaps homologous with the 
clear zone round the nucleus in Actinophrys. 

In the classification the author keeps to the division 
into the four well known orders founded by Bdtschli, 
nnd since repeated in every text-book, although ho is 
decidedly of opinion that this classification “ is arti¬ 
ficial and does not always correspond to the real affini¬ 
ties of the species.” If this is the case, it is a matter 
for regret that the author did not attempt to embody 
his ideas of the natural relationships of the Helio/oa 
in a scheme of classification more suited to express 
them. He contents himself, however, by making only 
minor improvements, such as transferring the genus 
TIetcrophrys from thft Chlamydophora to the Chalaro- 
thoraca. He also separates from Butsrhli’s list certain 
forms which are placed by him under the heading 
“ Pseudo-Heliozoa. ” This category, he is at pains to 
explain, is not intended to have any systematic value, 
but merely to serve as n mode of uniting ” ccruiin 
organisms which exhibit points ot resemblance to 
Heliozoa sufficiently striking to tempt one to unite 
them with the latter, and which nevertheless do not 
belong to the group.” Under the Pseudo-Heliozoa 
are placed various aberrant types the descriptions of 
which constitute one of the most valuable portions of 
the book to the student of Protozoa. 

For the many interesting details of structure or 
mode of life of these animalcules described by the 
author the reader must be referred to the book itself 
The following sentences, however, from the section 
headed “ Psychology ” merit quotation 

“ If we wish to adopt the chemko-physical theory, 
so much in favour now-a-days, according to which 
everything in the lower beings is but mechanical re¬ 
action, it is necessary to apply the theory consistently, 
to examine the higher animals as well as the others, 
and we shall then be forced to recognise that between 
the top and the bottom of the psychical srale there is 
only a descending gradation. ‘ Hence, according to 
this theory, the savunt solving a problem should only 
differ from the Protist in the greater complexity of the 
physico-chemical reactions. If on the contrary one-i* 
led to toe something more than matter in the highest 
manifestation* of human thought, this something must 
O 
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likewise be admitted Vx *. iftPg&p iiS'”-S? scale 

scale rests on pufeTHatrer’; nJrtSnr'bn the Idwea wjffide 
that we find the m»itelitiMiyirfr i Hfttftesi JfrtyjjwBdy 
some way up so much sovtnWbftly) *fijjip'feparating 
them from the bottom is nffinitw gytyter than that 
Much they would have to traverse to arrive at the 
summit ’ 

In conclusion it may be said that everyone 
interested in the study of microscopic forms of life will 
welcome this work from the hand of an enthusiastic 
observer who has a most intimate knowledge it first 
hand with the creatures about which he is writing 
and who has achieved a wide reputation is in invest! 
gator of the fresh water Protozoa The work is 
weikest on the side which deals with the minuter 
phenomeni of the cell and nucleus especially in re 
lation to reproduction the study of which during the 
last decade has developed with such rip dity and has 
brought forth results of such fundamental importance 
in biology The author is evidently more of a 
naturalist than of a cytologist but it is perhaps too 
much to expect detailed cytological work in a system¬ 
atic monograph even of a group of Protozoa As a 
general survey of the peculiar forms dealt with it will 
be found most useful not only as an exposition of the 
present state of knowledge but even more as in 
dicating how much still remains to be worked out 
with regard to the affinities of the Hekozoa and allied 
forms of life By directing attention to the many 
interesting problems these lowly creatures present for 
solution it may be hoped that this monograph will 
act as a guide and stimulus to investigators in all 
countries h. A M 


1REES 

Trees By Prof H Marshall Ward Vol 1 Buds 
and Twigs Pp xiv+27i Vol n leaves 
Pp x+348 (Cambridge University Press 1904) 
Price 4s 6 d net each 

S one might naturally expect from the scant atten 
tion which has hitherto been given to the study 
of forestry in this country our literature on the subject 
is by no means what it ought to be True we have 
several standard works excellent of their kind which 
however deal with trees more from a sylvicultural 
than from a botanical aspect Students of forestry 
and especially students of forest botany and all those 
interested in the growth and cultivation of trees have 
long felt the great want of a suitable text book or 
guide to their studies but happily now with the 
appearance of the above handbook from the facile pen 
of Prof Marshall Ward this want has become a thing 
of the past 

The work will consist of several parts—etch part 
forming a volume—the first of which is already to 
hand ind treats of buds and twigs The mere men 
tion (f buds and twigs might suggest to some a dry 
uninteresting study of minute details, but never was 
a greater mistake made than to imagine such is the 
case The study of our trees and shrubs in their 
winter condition has a fascination all its own and in 
addition to this the clear and simple way in which 
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the author treats the subject is sure to inspire many 
with interest and enthusiasm for the *tudy4M iprmt 
botany 

The study of the minute structure of plants in the 
laboratory has in many cases received the lion e share 
of attention with the result that studenty have been 
taught to know the internal struct re of plants before 
they were able to recognise these plants in the field 
The author clearly recognises thin fact and plainly 
states that h s object is to bring the 4udent mni» in*** 
touch with the plant m its natural euiroundings where 
he may form a personal acquaintance with it and learn 
to observe and note facts for himself and thereby lay 
a solid foundation for the further study of the biology 
of the living plant of whatever kind or nature The 
opening chapter gives a short but dear account of the 
general segmmtation of the plant The next eight 
chapters are devoted to a consideration of buds The 
different kinds structure position arrangement and 
function are described in a most masterly and interest¬ 
ing fashion The next seven chspters deal with the 
different kinds of shoots—their tegumentary systems 
leaf casting and the formation of leaf scars lenticels 
twigs and other accessory characters 

The second portion of the book contains a very com¬ 
prehensive class fimtion of trees and shrubs according 
to characters afforded by their buds and twigs The 
classification is accompanied by a complete set of illua 
trations showing very clearly in 
those features by which the species 
in their winter condition Most 
have been done by Miss Dawson of 1 
Cambridge to whose artistic skill th 
The other lllustratic ns with which 
have been obtained from various sol 
duly acknowledged by the author 

fhe work will be found indispen» u c 
students who wish to make an expert study of forest 
botany At the same time it is expressed in language 
so clear and devo d of technicalities that the amateur 
who wishes tc know something about our trees and 
shrubs will find this one of the most useful guides to 
which he can turn 

Succeeding volumes will deal with leaves in 
florc seenccs ind flowers fruits and seeds seedlings 
and the habit and conformation of the tree as a whole 
and each of those volumes like the present one will 
contain d agnostic tables at the end devised for use 
m the field 

rrom the foregoing it will be seen that the work is 
a many sidtd one acting not only as a guide to the 
naturalist in the field but also as a laboratory hand 
book where the use of the lens and microscope may 
be employed to amplify the study of objects already 
observed in their nitural habitats 

Bo tan sts generally and especially forest botanists, 
will welcome the appe irance of this book as supplying 
a decided want and filling a distinct gap in our 
literature of forest botany 

Since the above was written the second volume has 
appeared As already stated it deals with leaves and, 
like vol 1 consists of a general and a special part 

The general part contains an admirable and eat- 
hausttvc treatment of the external features of leaves. 
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their form composition and arrangement together 
with the general characters of their venation surface 
and texture, nor has the author omitted to go into the 
more detailed but equally important consideration of 
the anatomical structure and physiological functions 
of leaves This part also contains many lists 00m 
prising those leaves which show the same common 
features as regards arrangement on the twig form of 
venation character of base apex and margin of 
lamina Ac 

Part 11 of this volume like that of vol 1 gives the 
classification of trees md shrubs but in this use 
according to the chancier of their leaves A useful 
glossary is given at the end of the volume so that the 
beginner need have no difficulty in understanding the 
few but nectss iry technical terms which are used in 
the book 


ADVANCr* IN PHYSICAl SLIF\( F 
The Recent Devtlopmcnt of Physical Sttenci By 
W C D Whetham FRS Pp xn + 344 
(London John Murray 1004 ) Price 7r 6 d net 
T is now neuly thirty years since Prof lait pub 
lished his ketures on Recent Advances m 
Physical Science Jhe period that has since elapsed 
has been om of remarkable fruitfulness and it is 
1 suggestive fact th it the fundamental problems of 
physical science which were dealt with by Prof I ait 
have to so large an extent supplied the motive for 
the investigations now described by Mr Whetham 
Foremost amongst these perennial problems must 
be placed the structure of matter the mutition of 
energy and the nature of comets and nebulae Lord 
Kelvin’s vortex ring theory of the atom so lucidlv 
expounded by Prof Tait finds in the later volume its 
analogue in the electrical or corpuscular atom of Prof 
J J Thomson and the doctrine of the conservation 
of energy which occupies the foremost position in the 
earlier volume is again brought into prominence by 
the recent suggestions that the internal motion of the 
atom be it that of a vortex ring or of a moving 
electron may pirhaps be drawn upon to supply the 
energy that is liberated from some hidden storehouse 
by the radio-active elements 
After an introductory chapter on the philosophical 
basis of the science Mr Whetham devotes two 
chapters to the liquefaction of gases and the pheno¬ 
mena of fusion and solidification These two chapters 
afford striking examples of Ihc way in which reient 
years have added to the equipment of the experimental 
sciences not only by increasing thr range of tempera 
tures within which investigitions may now be con 
ducted but also by providing the means of accurately 
measuring these temperatures Under the heading of 
" Tusion and Sohdific ition Mr Whetham has given 
a concise and readable account of the knowledge 
recently acquired with reference to the structure of 
metals and alloys The eximplcs already classical 
of the copper-tin alloys studied by Roberts Austen and 
by Heycock and Neville and the iron carbon alloys 
studied by Osmond le Chatelier Roberts-Austen and 
others are described Photomicrographs of the former 
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sene^^ *$st fascinating part 

of the l cta^|rJ'>o^d<^» 1/ tljt^lch deals with Mr 
Bella’s TCqmt liwifittgatiQfU of surface structure 
of iSlfd®' T^se ihvtfpdfcfhionetihavc shown that 
even a brfttlb fnctffJ like antimony can be made at 
ordinary temperatures to flow like a liquid so that 
when it is rubbed with fine emery paper the surface 
produced is not jagged or crystalline but under the 
highest magnification appears rather like a freshly 
painted surface on which the rounded streaks left by 
the brush ire still visible 

In the chapter on tl problems of solution the 
mechanism of electrolysis is discussed from the point 
of view of Arrhenius s theory of electrolytic dissoci 
ation but the arguments in favour of this theory 
are stated with a modention that is in marked con 
trust to the one sided statements that h ive sometimes 
been put forward by ardent supportirs of the theory 
In considering the nature of colloidal solutions a 
purely physical explanation is given of the coagulation 
of the proteids the observation that the direction 
of movement of certain proteids under the influence 
of an electric current could be chinged bv changing 
the solvent frem a very dill to and to a very dilute 
ilkali would be interpreted by the chemist as evidence 
of their power as amino acids to function either as 
acid or is base whilst the fact that if the solvent 
w is very carefully neutralised an isoelectric point was 
riached at which the solution became very unstable 
ind coagulation seemid to o cur spontaneously r 
would be ascribed to the tendency of the free ammo- 
acid to condense and form a more tomplex molecule- 
n the manner characteristic of this group of com 
pounds 

The chapters on the conduction of elertricity through 
gases and on radio activity con tun a concise account 
of the series of invest gations that have been co¬ 
ordinated in the recently published works of Prof 
J J Thomson an 1 Prof Ruthorfoid The chapter 
on atoms and aether derives its chief interest from the 
inclusion in it of the results of Prof Thomson s recent 
investigations of the stability of a system of negatively 
charged corpuscles rcvolv ng in orbits within a posi 
tively charged sphere The atomic model suggested 
by such a system gives probably for the first time a 
clear representation of the periodic properties of the 
elements including th« variation in valency which is 
thi most characteristic of thisc prop* rtics 

The find chapl r on astrophysus contains an 
ucount of the mere recent results of spectroscopic 
investigations of the sun and stars and ncludes re 
productions of three of the most striking of Prof 
H le & solar photographs In the liter pirt of the 
chapter the pressure due tc radiation is considered and 
ipplied to the explanation of the cun us phenomena 
of lomets tails whilst the mutual reptlsion of radi¬ 
ating particles is suggested is a possible explanation 
of the pennant nee of Saturn s nngs 

The author has sought to express the rtsults of 
recent physical investigations m a form which ‘ might 
prove useful to students of science in general and 

also appeal to those who with little definite scientific 
training arc interested in the more important con¬ 
clusions of scientific thought In the former part 
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of hit task he hat been eminently .successful. In hit 
appeal to a wider public, it it to be hoped that the 
difficulties of 11 treating the wider ana deeper general¬ 
isations of natural science as fit subject-'matter for 
current thought and literature ” will not deprive him 
of a further measure of well merited success. 

T. M. L. 


THE CYANIDE PROCESS. 

Cyaniding Cold and Stiver Ores. A Practical Treatise 
on the Cyanide Process; embracing Technical and 
Commercial Investigations, the Chemistry in 
Theory and in Practice, Methods of Working and 
the Costs, Design and Construction of the Plant 
and the Costs. By H. Forbes Julian and Edgar 
Smart. Pp. xx+405; illustrated. (London: C. 
Griffin and Co., Ltd., 1904 ) Price a is. net. 

HE cyanide process is still in its teens, but it is a 
lusty stripling. Much of the enormous increase 
in the production of gold during the last few years is 
due to it, cither directly or indirectly. There arc few 
gold mines of any importance in the world at which 
the process is not installed, and it has been stated on 
high authority that the majority of these mines could 
not earn profits and pay dividends without its aid. 
Owing to the shortness of the time since the industry 
of cyaniding gold and silver ores began to spring up, 
there is a lack of data on the subject readily available 
to men tit work far from centres of civilisation. There 
are many books on the cyanide process, but new ones 
are still welcome, particularly a work like that of 
Messrs. Julian and Smart, in which some degree of 
completeness is attained. 

The authors were well equipped for their task, both 
having been engaged in the industry for a number of 
years. They have not, however, merely written down 
the results of their own practical experience, a course 
which usually leads to dogmatic assertion on doubtful 
points, but, on the contrary, have studied the 
voluminous literature of the subject with evident care, 
and displayed some judgment in their extractions. If 
they had added a bibliography, one shudders to think 
of the portentous length it would have attained. 

Not content with this, they have made a number of 
laboratory experiments on the dissolution and pre¬ 
cipitation of gold, and advance views based on these 
which are in part novel and somewhat unsatisfactory. 
Exception may fairly be taken to this portion of the 
book, for whether these Views are right or wrong, they 
are out of place in a text-book until they have been 
discussed adequately. To the practical worker, for 
whom this book is intended, theories are useful only 
if they explain and elucidate phenomena with which 
he is confronted in the mill, or enable him to decide 
on a course of action in unusual cases. Much of the 
authors' theorising does not appear to answer this 
test very well. 

The book begins with an interesting, if not an 
impartial, chapteron the early history of the cyanide 
process. The next proceed to describe the 

laboratory exper^Mnts which are necessary to deter- 
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mine the method of applying the process to any par* 
ticular ore. In the useful discussion on sampling, the 
omission of any reference to recent work is noticeable, 
and the account of automatic machines is hardly 
adequate. 

The most serious omission in this section, however, 
is in regard to laboratory work in connection with a 
mill in operation. The examination of mill solutions 
for gold and other metals, for available cyanide, for 
oxygen, or for dissolving power is not touched on. 
The only reference to the matter is in the sentences:— 

“ It must however be understood that there is no 
relation between the (total cyanide) found present and 
the dissolving action of the solution on gold and silver. 
For this reason two different solutions containing by 
the test the same quantity of cyanide may have very 
different dissolving effects.” 

This would be cold comfort to nnyone who wished 
to learn what he could of the methods adopted to deter¬ 
mine the condition of a mill solution. The gap should 
be filled in n future edition. 

The later chapters, dealing with the methods and 
machinery used in practice, form by far the most 
interesting and useful part of the book. The authors 
seem to be quite at home in describing the design 
nnd construction of leaching vats, precipitation boxes, 
pumps, launders, siring plant, and all the accessories 
of a modem cyanide mill The methods of treating 
different classes of material are nlso handled with skill 
and judgment, and are fairly up to date. It is not the 
fault of the authors that progress in the industry con¬ 
tinues to be rapid, nnd that any description is behind 
the times almost ns soon as it is printed The book 
ends with a couple of excellent chapters on the cost 
of constructing plants and of treating ores, and the 
index has been carefully prepared. 

The volume is handsomely got up, and enough has 
probably been said to show that the merits of the work 
so far outweigh its faults that those interested in the 
cyaniding induslry cannot do without it. 

T. K. R. 


OUR BOOK SHELF. 

Fireside Astronomy, By D. W. Homer. Pp. 105. 

(London : Witherby and Co., 11)04.) Price is 6a. 

net. 

“ The artiiles which go to make up this little book 
originally appeared in the ‘ English Mechanic and 
World of Science,' and caused some discussion 
therein.” This we read in the preface of the book 
before us, and we are further told there that this 
“ simple worded treatise " is intended for the “ man 
in the street.” 

A perusal of these pages will, however, tend to 
bewilder the mind of this very practical personage con¬ 
siderably, for the text is not a specimen of clearness, 
and the illustrations are very far from being self- 
explanatory ; in fact, the latter are as bad as it seems 
possible for illustrations to be. 

In justification of these statements it may be re¬ 
marked that the zodiac is mentioned on p. 3 and 
defined on p. 14. On p. 4 we have a very ambiguous 
statement about the various altitudes of the sun at 
different seasons of the yean no reference being made 
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to the inclination of the earth's axis to the plane of 
the ecliptic, or to altitudes at noon On p n we 
read —“ By refraction we mean the property of tht 
atmosphere to bend the rays of light from celestial 
bodies and so make them appear at a point m the 
heavens some distance (greater according to the 
roximity to the horizon) from their true position > 
uch a statement to the man in the street could apply 
equally as well to a horizontal as a vertical chan^i 
Of position On p 19 is written — 1 solid body 
of the Sun himself which is probably a relatively 
dark body , for such readers as this book is in 

tended a statement of this nature should have been 
carefully avoided 

On the same page we must conclude that for most 
days of the year especially in years away from sun 
spot minimum the earth is subject to nearly a con 
tinuous series of magnetic storms for the appear 
anre of spots on the sun is nearly always accompanied 
by a m ignctic storm ’ ’ The use herp of the 

term magnetic storm is quite unnecessary ind 
misleading 

Enough perhaps has been said about the text of 
this 1 simple worded treatise and we leave intend 
ing readers to criticise the drawings themselves their 
attention being specially directed to those on pp 6 
as 36 and 89 

Observations octanographiques et mdUorologtques 

dans la Rigton du Courant de Guinfe (ids'; 1900) 

(1) Iexte et Tableaux Pp iv+116 (z) Planches 

vni rhe N< therlands Meteorological Institute 

(Utrecht Kemink & Zoon 1904 ) Price 5 francs 
Thfsb volumes contun the results of a discussion of 
observations recorded by Dutch shipmisters The 
are 1 extends from the equator to latitude 35° N and 
from the meridian of Greenwich to 40 0 W The work 
is t revised «nd more complete edition brought up It 
date of De Guinea—en Equatonaal Stroomen 
published in 1895 Currents winds temperature and 
specific gravity of the sea water temperature and 
pressure of the air frequency of ram days records of 
current npples flying fish phosphorescence and of 
gret n brown and blue water have bu n tabulated for 
each month in spaces of i° squires then grouped 
into 5° squares for each month and the year also for 
eich of twehc three monthly periods—December to 
n bruary J inuary to March &c—and finally the 
current md w nd results in 5 0 squares for eith month 
and the yeir for oath octant So far as they go the 
results for the various elements arc interesting and 
valuable Unfortunately throughout this long period 
of thirty six yeais Dutch ships kept so very ck>se.lj 
within the narrow limits of the recognised outward 
and homeward routes that the information immediately 
beyond has been exceedingly sparse indeed over an 
art a of about 400 000 squ ire milt s in the south western 
quirter of the region under discussion not a single 
observation was avulable for the four consctutw 
months August to November a period of the year 
when the east going counter-current would be met 
with in this locality We arc presented therefore 
with very incomplete results as to the seasonal 
extension and contraction of this important current 
It is admitted that having failed to devise a wholly 
satisfactory system of weighting the frequency of 
winds a method “ subject to some obiections ” has 
been followed so that whether the wind has been 
logged from the same point once or six times in the 
day it has been counted as one observation whereas if 
logged from six different points in the same interval 
six observations have been tabulated Fxccpt in 
table iv and planches vi and vd the absence of 
current or wind has been ignored 
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(1) Opert matemOtiche dt Francesco Bnoschx Vol 111 
Pp x+435 (Milan U Hoepli 1904) Price 35 
lire 

(2) Opere matemattche dt Eugenio Btltramt Vol 11 
Pp 468 (Milan U Hoepli 1904) Price 25 lire 

These are the continuations of series of collected 
apers of which the previous volumes have already 
een reviewed in Natukf 

The m ithematie il papers of Francesco Bnoschi are 
published under the auspices of a committee consist 
ng of Profs G Ascolt V Cerruti G Colombo 
L Cremona G Negri md G Schiaparelli Of the 
papers in the third volume Nos 90 to too were pub¬ 
lished in the Antialt dt matetnahea pura ed appltcata 
from 1887 to 1897 Nos 1 n to 121; in the Lombardy 
Rtndtcontt between 1867 and 1896 the next two in 
the Memone of the Modena Society tn 1855 and the 
lemaindcr (Nos 128 to 144) in the Atti of the Lincei 
Academy between 1870 and 1886 The papers have 
been revised by Profs Rianchi Capelli Cerruti 
Gerbaldi Lona Pascal Pittarelli and Tonelh, the 
volume has been edited by Profs Gerbaldi and Pascal, 
end the former is mainly responsible for the revision 
of the proofs 

The second volume of Beltr imi s works like the 
first is brought out under the auspices of the faculty 
of science of the University of Rome and contains 
nineteen papers arr inged in chronological order 
numbered 27 to 4 s and publish d between the years 
1867 and 1873 The series is to be completed in five 
volumes 

Hie Science Year Booh for 1905 Edited by Major 
BPS Baden Powell Pp iv+303 (London 
King Sell and Olding 1905) 

A piacf should be found for this Yearbook on the 
writing table of ivery istronomer and meteorologist 
ind the volume should be available for ready refer 
<nit in laboratories and schools where science is 
studied The first Mction of the work contains an 
lstronomical ephuniris thr ughout the year short 
notes relating to the movements of the earth par 
ticulars as to paths of the prmripal plinets this year 
details of eclipses many useful tables and maps of 
constellations Th rc rc also mtteoiological tables 
ind di lgrams physu il ind chemical constants and 
tables of weights and measures of various kinds 
\n ther section is devoted to p irticulars of scientific 
soc ctics at home and in America ind notes on prizes 
ind iwaids offered for scientific research This list 
which it present < c upies only two pages might be 
made a very valu ible part of the book for so far 
s wc aio awari the information does not exist in 
i convenient form anywhere Particulars might be 
given for mstanc i f the subjects md values of the 
j nzes offered each year by the Paris Academy of 
Sciences and many similar bodies Short articles are 
contributed on the progress of different branches of 
puro and applied sen nee last vear and there is a 
biographical directory which includes the names of 
fellows of the Roval Society and a few other men 
i f science but is not complete enough to be ol much 
use as a directory 

The remainder of the volume consists of a diary 
with pages for every day for monthly notes cash 
account &c For each day astronomical particulars 
ire printed at the top of the page and there are 
columns m which to enter results of meteorological 
observations It is very convenient to have all these 
matters brought together so handily for reference 
and record, and we have no hesitation in saying 
that all who are interested in najHItal phenomena or 
concerned with scientific progress will find this Year¬ 
book of great service 
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LETTERS TO THE EDITOR 

[T ha Editor don not hold ktmtelf responsible for opinions 
expressed by hit correspondents Nttthtr can ha undertake 
to rttum or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature 
No notice it taken of anonymous communication! ] 

The Origin of Radium 

Eioht month* have elapsed since I wrote in your 
column* (Natubb May ta 1904) giving an account of 
tome experiment* designed to test the view advanced 
by Prof Rutherford and my*elf that radium 11 a product 
«f the radio active change of uranium 1 then stated that 
in 1 kilogram of uranium nitrate that had been under 
observation over a period of one year since it was com¬ 
pletely freed from radium the quantity of radium repro¬ 
duced in that time was less than one ten thousandth of 
the quantity theoretically to be expected This result ha* 
been widely quoted more widely perhaps than I intended 
for the result was a preliminary conclusion only and as 
1 pointed out obtained under very unfavourable conditions 
owing to the very powerful preparation* of radium that 
had been in use in the laboratory for other researches 
The necessity for publishing it was to a certain extent 
forced upon me by the attention the problem was beginning 
Co attract from other investigators and by the prospect 
of several months absence abroad I relied on the fact 
.that the result being negative the presence of the r-idium 
in the laboratory could have had no effect but in this I 
was mistaken 

Since my return I have resumed the reseanh in the 
new chemical laboratories recently erci ted here into which 
no radium has so far been brought and have found that 
the earlier result was affected by an error wh ch invali 
datos the conclusion drawn It is therefore my duty to 
point this out at once without waiting for any further 
results I am now fairly satisfied that there is a steady 
production of radium from uranium and although the 
quantity formed a* measured by the amount of ndium 
emanation evolved is of a lower order of magnitude than 
is indicated by the disintegr ition theory it is much greater 
than the ten thou* indth part 

\t the present time about eighteen months since the 
commencement of the experiment the kilogram of uranium 
nitrate in solution contains so far as the amount of 
emanation evolved is a measure about 15x10-' grain of 
radium ind if the whole series of measurements from 
the c unmencement ire re alculated elimin itmg the error 
alluded to they arc fairly (insistent with there having 
been a steady production of radium at this rite con 
tmuouslv from the commencement This gives the value 
3Xio- ’ for the fraction of the uranium ch mging per 
year whereas the most probable theoretical estimate is 
10-' The new result is thus still only one five hundredth 
of the theoretical 

The error in the result published list May was not in 
the determination of the amount of radium emanation 
evolved from the uranium but in the determination of the 
amount of emanation given by a known weight cf radium 
against which the first mentioned determination w is com 
pared 1 he measurements on the uranium are in good 
agieement with those recently obtained wherein the com 
paritive experiments with radium gave results too nigh 
owing to extrsm ous radium in the 11 bora tori For the 

effect from the uranium ib so minute that to obuin a 
comparable effect with the radium emanation the quantity 
of the latter obtainable from the smallest weighable 
quintity of pure radium bromide must be diluted and sub 
divided until only a millionth part at most remains Thus 
if any emanation were present in the air of the labor 
itory used frr the dilution or if by mischance anv of the 
gas apparatus rubber tubing or mercury had been used 
previously in experiments with powerful radium prepar 
ations the results obtained would be completely false 
It is now known (ride Rutherford Phil Mag November 
11)04 P <>17) that even metals as copper and silver 
absorb the ridium emanation appreciably and slowly evolve 
it 1 he utmost precautions nave to be observed in 
si indardising the rate of leak of the electros ope by the 
emanation from a known weight of radium so that each 
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successive dilution of th* emanation is performed u> an 
entirely new apparatus with new mercury and rubber 
connections Otherwise emanation is absorbed from the 
gas rich in it and given out to the diluted gas and whan 
the final dilution should contsun only one millionth of the 
original emanation as in these experiments it will be in 
reality far ncher 1 hi* explains the apparently para¬ 
doxical result I obtained that the determinations of the 
amount of radium produced were far too low owing to 
the extraneous radium of the laboratory 

The research is being continued with the view of elimin¬ 
ating what appears a probable explanation of the too low 
rate of production It may be that under the conditions 
of the experiment the greater part of the emanation Is 
retained by the uranium solution and not evolved os gas 
New methods are being tried and it is hoped that they 
will give a positive answer to this question 

Frederick Sodot 

I he University Glasgow January 30 


A New Radio active Product from Actinium 

Ar the suggestion of Prof Rutherford I have made an 
examination to see if there is any product in actinium 
corresponding to the product UrX in uranium or ThX in 
thorium lhe investigations were made with a prepar 
ation of the cmantting substance of Giesel (of activity 
300 times that of uranium) which has been shown to 
be idi ntu al- in radio active properties with the actinium 
of Debierne 

Taking into consideration the similarity of actinium 
and thorium both as regards their chemical and radio 
active properties I lesolved to try If the method used by 
Rutherford nnd Soddy for the separation of ThX would 
not serve also to separate an analogous product from 
actinium The experiments were at once successful If 
ammonia was added to a solution of actinium in hydro 
chloric acid the actinium was precipitated while a small 
dmount of a vpry Hive sulstanre was left behind in the 
filtrate 1 his substance which is so similar in properties 
to I h\ w II be called actinium \ (Ac\) 

lhe product A Y immediately after its separation 
weight for weight wan more than a hundred times more 
utive than the original act mum lhe activity increased 
m the first day after removil to dbout 15 per cent of 
its original value and then dec lyed with the time accord 
ing to in exp nenti il law filling to half value in about 
ten days The actinium from which the AcX had been 
renoved almost inactive imnedntely ifter separation 
gradually recovered its lost artivity As in the case of 
thorium the curve of re overy of the activity was com 
pltmentarv to the ruive of decay of AcX 

lhe behaviour of the product AcX is thus completely 
analogous in all respects to that of ThX only the constant 
of change has a different value which is characteristic 
for VcX 

Spe< ml experiments made for the purpose showed that 
the emulation was produced from AcX and not directly 
from the actinium The latter immediately after separ 
ation of AcX gave off very little emanation while AcX 
produces the emanation in large amount The amount of 
emanation from AcX diminished with the time at the 
same rate th.it AcX loses its activity At the same time 
the actinium gradually increased in em mating power due 
to the production of fresh AcX and finally reached an 
equilibrium value 

The product AcX gives out both a and $ and probably 
y rijs It is however difficult to determine whether the 
0 ravs arise dnectly from AcX or from the excited activity 
to which the emination gives rise 

There is an interesting point of distinction between the 
radio activity of thorium and actinium After the separ¬ 
ation of AlX the actinium is almost completely inactive 
only 4 per cent of the maximum activity being observed 
It is probable that this amount could be still further re¬ 
duced by successive precipitations Thorium and radium 
on the other hand always show a non separable activity 
of about 35 per cent of the maximum This points to 
the fact thit the activity from ordinary actinium is due 
entirely to AcX and its successive product* and that little 
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if any, Is supplied directly by actinium itself From the 
point of view of the theotr of radio active changes this 
shows that the change of actinium into AcX is a ‘ray 
leas " change 

A more complete account of these investigations will be 
published later T Godlxwski 

McGill University, Montreal January a 


A Simple Model for Illustrating Wave motion 
Machs model for illustrating the transversal as well 
as the longitudinal wave is known to work in a beautiful 
manner The arrangement for exciting the wave motion 
is not however very simple The fact that the period 
of a pendulum vanes with the length of the string msy 
conveniently be availed of for producing a wave motion in 
a row of pendulum bobs 

As shown in the annexed figure a series of pendulums 
of equal length is suspended at equal intervals Each 
ball hangs on two strings each of which passes through 
the corresponding one in the row of holes in one of two 
parallel horizontal rods m and n the strings pass through 
the holes firm inside to outside and ire tied together to 
a horizontal rod c placed symmetrically above the two 
rods One end of the upper rod is pivoted while the 



Other can be raised to a suitable height If this end be 
raised the length of the pendulums increases from the 
and toward the other 

Ihe two rods u and n can be separated or brought 
in contact by two links p and g (not shown in the 

r e) attached to their ends If the rods be in contact 
pendulums oscillate at right angles to the vertical 
plane containing the rod L if they are separated the 
pendulums oecillato in this plane Hence by the position 
of the links the longitudinal as well as transversal oscilta 
tions of the pendulums cin be excited at will 

lo produce a wave motion tho end of the upper rod l 
is raised and then the two rods m and n are brought in 
contact Then the pendulums are set in motion simul 
taneouslv by a long rod After one or two minutes the 
phase-difference in each pendulum gradually increases, and 
a beautiful transversal wave motion is produced i he 
wave length becomes shorter and shorter if a wave of a 
required wave length is obtained the rod L is lowered to 
its initial position Each pendulum has then an equal 
Jength so that wave motion of a definite form incessantly 
proceeds from one end to another 

If the links be rotated so as to separate the two bars 
U and n from each other the plane of oscillation of each 
pendulum gradually changes, until the oscillation becomes 
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at last longitudinal lhen a regular longitudinal wave la 
observed to proceed from one end to another 
On the other hand a longitudinal wave can first be 
excited and then be transformed into a transversal one 
Raising the end bf the upper rod and separating the two 
horizontal rods m ind N each pendulum is simultaneously 
set in a longitudmil motion by a long rod with receiving 
hole* for pendulum bobs A longitudinal wave is graduallv 
formed if a wive of a suitable length be obtained the rod 
l is lowered to its initial position then wave motion of 
1 definite form is established By turning the links the 
longitudmil wave is transformed into a transversal one 
Tokjo Japan K Uonpa 


Recently Obaerved Satellites 
M\v I ask whether the small distant eccentric and 
possibly retrograde satellites of Jupiter and Saturn which 
hive been discovered and seem likely to be discovered 
iught not more properly to be regarded as cometary bodies 
or a shoal of meteors not yet too much drawn out for 
visibility at a distance? Would it not be possible for the 
lirger planets to be attended by such bodies the orbits of 
which hive been made moderately elliptical by an accidental 
peiturbati<n> It is known that the larger planets are able 
t> apture comets for the sun is it possible that with the 
111 of their satellites and subsequent tidal action they may 
be able to catch a few for themselves? 

Oliver Lodge 

The University Birmingham January ao 


Compulsory Greek at Cambridge 


think mstr ictive 

When I decided to go up to Cambridge to study mathe 
natics and philosophy I was living tbroad and I crammed 
Greek just as Mr Willis describes except that I worked 
entirely alone But on going in for the Little Go 
1 hough I passed eisily in translation l filled bv a few 
mirks in Greek grimmir It was so near a thing that I 
thought I mght pull through in December with a few 
hours more grind but unfortunately 1 rin it too fine and 
again failed by a few marks This meant thit I had to 
get up i complete new set of transition books for the 
following June and to prevent further mist iki s I went 
to a coach for the giammar part I then passed getting 
i sou nd class I ike Mr Willis I can only say my 
piesent knowledge of the language is ml although I had 
i double dose of it It cannot for i moment b< pretended 
lhat I got any insight into Creek thought which I 
lould not have got equally well bj reading a good trans¬ 
lation But I confess my opinion of the value of Greek 
thought was not raised by what I read at best it only 
seemed to me creditalle considering how long ago it 
was written But this may have been due to my resent¬ 
ment at being forced to waste time in an uncongenial 
study when I was keen to get on to something else 
Ldwaku 1 Dixon 

Racketts Hythe Hants January ao 


Super cooled Ram Drops 

Wai kino home from the university last night at about 
8 4< p m an interesting phenomenon occurred 

Something was falling whit-h at first appealed to one 
as hail but I soon found that it was large ram drop* 
evidently cooled below the freezing point at the moment 
they struck objects such as one t hat coat or walking 
btiik &c they instantly solidiliid in small hemispherical 
lumps filling on the ground they gave it the appearance 
of a sheet of ice but the roeds were not slippery as the 
solidified rain gave the road just a nice amount of rough¬ 
ness The noise of the falling rain was very curloua—• 
crackling noise not unlike that of small electric sparks 
Edward L Robinson 
The University Birmingham January 17 
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PoUr Plotting Paper 

Mat I be allowed to direct the attention of all interested 
in mathematical teaching in our school* and colleges to 
the polar plotting paper recently prepared by Mr. Ellice 
Horsburgh, lecturer on technical mathematics in Edin¬ 
burgh University? 

The special feature of this paper is that it is ruled 
radially with lines which subdivide the region about a 
point into aliquot parts of a radian. There are two forms 
of sheets now in the market. In one the origin is at the 
centre, and the radial subdivision is carried right round 
through four right angles. In the other, a reduced copy 
of which is here reproduced, the origin is taken near one 
corner, and the graduation is carried through a little more 
than a quadrant. Dotted radial lines show the backward 
continuation of the axis from which the radians are 
measured, and also the axis perpendicular to it These 
dotted line* do not, of course, belong to the system of 
lines dividing the region into aliquot parts of a radian. 

The radius of the fiftieth orthogonal circle is taken as 
the unit, and on the margins fust outside the proper 
radian subdivisions small radial lines are drawn giving 
the usual division Into decrees. The two circles drawn, 
the one on the axis as diameter and the other on the 
dotted perpendicular of unit length, serve to give by in- 
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Liasajoua's Figure* by Tank Oscillation. 

Thx oscillation of a rectangular water basin may be 
utilised for the illustration of the composition of two 
simple harmonic motions in two directions, perpendicular 
to each other. 

A light pendulum was constructed of a thin aluminium 
rod, a (Fig. 1), 10 cm. long. The bob b was mads of a 
disc of wood. On the upper end of the rod a light mirror 
M was attached. The rod could be supported at any 
desired point by a small gimbal o, so that the rod could 
oscillate as a spherical pendu¬ 
lum. A small brass weight 
w was attarhod to adjust the 
period of oscillation by raising 
or lowering it to a proper 
position. 

The bob Is sunk into the 
middle part of a suitable 
rectangular basin, filled with 
water to a proper depth. If 
the basin be tilted suddenly, 
and then let stand, the water 
is set in ao oscillation which 
consists of two simple har¬ 
monic muttons in perpen¬ 
dicular directions, the ratio of 
the periods varying as the 
ratio of the corresponding 
side*. The amplitudes of two 
component oscillations may be 
varied at pleasure If the 
natural period of the pendu¬ 
lum is considerably shorter 
than that of the basin, the 
bob follows very nearly the 
motion of water, as judged by 
the motion of fine dust par¬ 
ticles suspended in water. 

Now, If a beam of strong f", • 1 

sun-light be sent as shown in 

the figure, the motion is projected on the celling of the 

I have also obtained a photographic record of the motion 
of a small bead attached to the upper end of a small 
needle erected on the rod. By making the illumination 



spectlon the sines and cosines of the angles given m 
radians 

Thus the paper contains on its own surface the means 
of plotting with great ease the polar equations of curves 
Involving radians, sines and cosines, and a little calculation 
will enable the student to take account of other functions. 

The first important use in the hands of the student is 
obviously to get a dear idea of the radian as the true 
scientific measure of angle; but a great many other im¬ 
portant uses will at once occur to the teacher of practical 
mathematics, such, for example, a* finding reciprocals, 
geometric means, mean proportionals, fourth proportionals, i 
squares, square-roots, 4c. , 

Another use is the evaluation of the integrals^ r’dff and 
Jfit. The former is got by simply counting the elements 
included in the area, and the Utter by multiplying the 
total angle between the Initial and final radius by the 
mean radius, the value of which may be obtained by a 
method similar to Simpson’s rule. 

From these few statements and Indications the purpose 
of Mr. Horsburgh’* patent will be readily appreciated. 

It 1* doubtful if the average student, taught along the 
qsual line*, ever gets an accurate working knowledge of I 
the radian or circular measure of an angle, indispensable 
though that is for all higher trigonometrical and analytical j 
NO. 1839, VOL. 71] 



interfnlttent by mean* of a perforated rotating dli& the 
difference of velocities nt different phases may M shotoii. 

The motion of a kaleidophone may be projected lb r 
itmfiar manner. T. TWuiw. 

Physical Laboratory, Tokyo, December 19, *$Af. 
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NOTES ON STONEHENGE 

I—CONDUIONS AND TrADHIONS 
A FTER Mr Penrose by his admirable observations 
** in Greece had shown that the orientation theory 
accounted as satisfactorily for the directions in which 
die chief temples in Greece had been built as 1 had 
shown it did for those in Egypt it seemed important 
to apply the same methods of inquiry with all avail 
able accuracy to some example at all events of the 
various stone circles in Britain which have so far 
escaped destruction Many attempts had been pre 
viously made to secure data but the instruments and 
methods employed did not seem to be suflic ent 
Much time his indeed been lost in the investi 
gation of a great many of these circles for the 
reason that in many cases the relations of the monu 
ments to the chief points of the horizon have not 
been considered and when they were the observ 
ations were made only with reference to the magnetic 
north which is different at different places and 
besides is always varying few indeed have tried to 
get at the astronomical conditions of the problem 
So f ir is I know there has never been a complete 
inquiry into the stone circles in Britain bit Mr 
Lewis who has paid much attention to these matters 
has dealt in a general manner with them (Archaeo 
logical Journal vol xlix p 136) and has further 
described (Journal Anthropological Institute n s 111 
1900) the observations made by him of stone circles 
in various parts of Scotland From an examination 
of a large number he concludes that they may be 
divided into different types each of which has its 
centre in a different locality The types are (1) the 
Western Scottish type consisting of a rather irregular 
single ring or sometimes of two concentric rings (a) 
The Inverness type consisting of a more regular ring 
of better shaped stones surrounding a tumulus with a 
retaining wall containing a built up chamber and 

J iassage leading to it or a kist without a passage 
3) The Aberdeen type consisting of a similar ring 
with the addition of a so called altar stone and 
usually having traces of a tumulus and kist in the 
middle In addition to these three types of circles 
there are what Mr Lewis calls sun and star circles 
with their alignments of stones and apparently pro- 
portioned measurements 

It may be useful here to state with regard to mega 
hthic remains generally that they may be divided as 
follows — 

(a) Circles These may be single or double and 
either concentric or not 

(b) Menhirs or single stones in some cases still 
upright but in many overthrown 
(e) Alignments ♦ c lines of stones in single double 
or in many parallel lines If these alignments are 
short they are termed avenues 
(d) Cromlechs this term generally means a collec 
bon of stones the term i* applied to irregular circles 
in Bnttanv It also applies to a single stone raised on 
the summits of two or more pillar stones forming the 
end and sides of an irregular vault generally open at 
one end (“ Dolmens of Ireland " Borlase p 439) 

(t) Coves A term applied by Dr Stukeley and 
others to what they considered shrines formed by 
throe Upright stones thus leaving one side open I 
take them to be partially protected observing places 
There are well marked examples at Avebury Stanton 
Drew, and Kit s Coity House 
(/) Dolmens from Dol Men a table stone These 
consist of a flat stone resting on two or more upnght 
stones forming « more, or less complete chamber 
which may or may not have been sepulchral I note 
the following subdivisions ' Dolmen a gallne 
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having an entrance way of sufficient height, and 
Galgal, ’ similar but smaller In the * Dolmen k 
1 allde couverte there is a covered passage way to 
the centre It is a more elaborate cove For the 
relation between cromlechs and dolmens see Borlase 
(loc ctl and p 434 et ueq ) 

With regard to dolmens I give the following 
quotation from Mr Penrose (Nature vol lxiv, 
September 13 1901) — 

Near Locmanaquer in the estuary named Riviire 
d Auray there is an island named Gavr Inis or Goat 
Island which contains a good specimen of the kind of 
dolmen which hts been named Galgal 

At the entrance our atte ltion is at once arrested by 
the profusion of tracery which covers the walls From 
the entrance to the wall fating us the distance is 
between 50 and 60 feet I he square chamber to which 
the gallery leads is composed of two huge slabs the 
sides of tne room and gallery be ng composed of up¬ 
right stones about a dozen on each side The mvsbc 
lines and hieroglyphics similar to those above 
mentioned appear to have a decor itive character 

An interesting feature of Gavr Inis is its remark . 
able resemblance to the New Grange tumulus at 
Meath In construction there is again a strong re¬ 
semblance to Maes Howe m the island of Orkney 
There is also some resemblance in smaller details ’ 
While we generally have circles in Britain without 
or with small alignments in Brittany we have align 
ments without circles some of them being on an 
enormous scale 1 thus at Menec (the place of stones) 
we have eleven lines of menhirs terminating towards 
the west in a cromlech and notwithstanding that great 
numbers have been converted to other uses 1169 
menhirs still remain some reaching as much as 18 
feet in height 

The alignments of Kermano (the place of the dead) 
contain 989 menhirs in ten lines That of Kerlescant 
(the place of burning) which beginning with eleven 
rovs is afterwards increased to thirteen contains 
altogether 579 stones and thirty nine m its cromlech 
with some additional stones 

Both circles and alignments are associated with 
holidays and the lighting of fires on certain days of 
the year This custom has remained more general 
in Brittany than in Britain 

At Mount St Michael near Camac the custom 
still prevails of lighting a large bonfire on its summit 
at the time of the summer solstice others kindled on 
prominent eminences for a distance of twenty or 
thirty miles round reply to it These fires are locally 
called Tan Heol md also by a later use Tan St 
Jean 

In Scotland there was a similar custom in the first 
week in May under the name of Bel Tan or Baal s 
Fire the synonym for summer used by Sir Walter 
Scott in the Lady of the Lake — 

Ours is no sapl ng chance sown by the fountain 
Blooming at Beltane in winter to fade 
At Kerlescant the winter solstice is celebrated by 
a holiday whilst Menec greets the summer solstice 
and Kermano the equinoxes with festivals The 
adoration paid these stones yielded very slowly to 
Christianity In the church history of Brittany the 
Cuiiuj Lapidum was denounced in 658 a d 
M any of the fallen menhirs in these alignments have 
been restored to their upright position by the French 
Government Some of them may have been over¬ 
turned in compliance with the decree of 658 a d above 
referred to Several of the loftier menhirs are sur¬ 
mounted by crosses of stone or iron 

1 lb« Frooch Stocebenn JU) Accent of tko Principal Mm] thlo 
RaaainaihthaMorblanA ctifpalagw Byj Cato Wonfold t R nUl S 
r R S L. (London BtmroM ukTSoo* Ltd ) 
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Regarding both circle* and alignment* in the light 
of the orientation theory we may consider simple 
circles with a central stone as a collection of sight- 
lines from the central stone to on* or more of the 
outer ones or the interval between them indicating 
the place of the rise or setting of either the sun or 
a star on some particul ir day of the year which day 
will be a new year s day 



Alignments on the other hand will play the same 
part as the sight lines in the circles 

Sometimes the sight line may be indicated by a 
menhir outside and even at a considerable distance 
from the circle 

The dolmens have I am convinced been in manv 
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In order to bring some measurements to test the 
orientation theory in Britain I found that Stonehenge 
is the ancient monument in this country which tends 
itself to accurate theodolite work better than any 
other Avebury and Stanton Drew are known to a 
great many archaeologists there are also other very 
wonderful stone circles near Keswick and in other 
parts of England but unfortunately it is very much 
more difficult to get astronomical data from these 
incient monuments than it is in the case of Stone* 
henge one reason being that Stonehenge itself lies 
high and the hon/on round it in all directions is 
pretty nearly the same height so that the important 
question of the heights of the hills along the sight 
line—a matter which 19 very important from an astro 
norm cal point of view although it has been neglected 
so far as I can make out by many who have made 
observitions on these ancient monuments—is quite a 
simple one at Stonehenge Hence it was much easier 
to determine a date there than by working at any 
of the other ancient remains to which I have referred 
In orientation generally such orientation as has 
been dealt with by Mr Penrose and myself in Egypt 
and in Greece the question frequently was a change 
in direction in the axis of a temple or the lay 
ing down of the axis of a temple by means of 
observations of stars Unfortunately for us as 
archeologists not as astronomers the changes of 
position of these stars owing to certain causes chiefly 
the precessions! movement are very considerable so 
that if a temple pointed to a star in one year in 
tw 7 or three hundred years it would no longer point 
to the same star but to another one 
Acting on a very old tradition the people from 
Salisbury and other surrounding places go to observe 
the sunrise on the longest day of the year at Stone 
henge We therefore are perfectly justified in assum 
ing that it was a solar temple used for observation 
m the height of midsummer But at dawn in mid 
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cases not graves originally but darkened observing 
places whence to observe along a sight line this 
would be best done by means of an allde couverte 
the predecessor of the darkened naos at Stonehenge 
shielded by its covered trilithons 
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summer in these latitudes the sky is so bright that 
it is not easy to sec stars even if we get up in the 
monung to look for them | stars therefore were not 
in question so that some other principle had to be 
adopted and that was to point the temple directly to 






January 26, 1905 1 


NA TURE 


the position on the horuton at which the sun rose on 
that particular day of the year and no other 

Now if there were no change in the poeihon of 
the tun, that of courae would go on for ever and 
over, but, fortunately for arciueologists there is a 
alight change in the position of the sun ai there is 
in the case of a star but for a different reason the 
planes of the ecliptic and of the equator undergo a 
slight change in the angle included between them 
So far as we know that angle has been gradually 
getting leu for many thousands of years so that in 
the case of Stonehenge if we wish to determine the 
date having no stars to help us 
the only thing that we can hope to 
get any information from is the very 
slow change of this angle that 
therefore was the special point j 
which Mr Penrose and I were 
anxious to study at Stonehenge for 
the reason that we seemed in a posi¬ 
tion to do it there more conveniently 
than anywhere else in Britain 

But while the astronomical con 
ditions are better at Stonehenge 
than elsewhere the ruined state of 
the monument makes accurate 
measures very difficult 

Great age and the action of 
weather ire responsible for much 
havoc so that very many of the 
stones are now recumbent as will 
be gathered from the atcompanying 
plan for which I ain indebted to 
Mr Lewis who described the con 
ditson of the monument in igoi m 
Man 

But the real destructive agent has 
been man himself savages could 
not have played more havoc with 
the monument than the English 
who have visited it at different 
tunes for different purposes It is 
•aid the fall of one great stone in 
1630 was caused by some excim 
tions of the then Duke of Bucking 
ham the fall of another in 1797 
was caused by gipsies digging 1 
hole in which to shelter and boil 
their kettle, many of the stones have 
been used for building walls and 
bridges masses weighing from 
56 lb downwards havebeen broken 
off by hammers or cracked off as a 
result of fires lighted by excur 
siomsts 

It appears that the temenos wall 
or vallum which is shown complete 
in Hoare s plan of 1810 is now 
broken down in many places by 
vehicles indiscriminately driven over _ Co Ho »i 
it Indeed its original importance 
has now become so obliterated that 
many do not notice it as part of the structure- that 
in fact it bears the same relation to the intenor stone 
circle as the nave of St P ml s does to the Lady 
Chapel 

It is within the knowledge of all interested in 
archaeology that not long ago Sir Edmund Antrobuii 
the owner of Stonehenge advised by the famous 
Wiltshire local society the Society for the Protection 
of Ancient Buildings and the Society of Antiquaries 
enclosed die monument in order to preserve it from 
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Stallybrasi, set upright the most important menhir 
which threatened to fall or else break c ff at one of the 
cratks This menhir the so-called 1 aning stone * 
me formed one of the uprights of the tnlithon the 
fall of the other member of which was said to have 
been caused by the digging and researches of the 
Duke of Buckingham in 1630 The latter broken in 
two pieces and the supported lintel now lie prostrate 
across the altar stoie 
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this piece of work was carried 011 with consum 
mate skill and care and most important conclusions 
us wc shall sec in a subsequent Note were derived 
from the minute inquiry into the conditions revealed 
in the excavations which wire necessary for the proper 
conduct of the work 

Let us hope that we have heard the last of the 
work of devastators and e\en that before long some 
of the other larger states now inclined or prostrate, 
may be set upright 
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Since Sir Edmund Antrobu*, the present owner, has 
acted on the advice of the societies I have named to 
enclose the monument, with a view to guard it from 
destruction and desecration, he has been assailed on 
all sides. It is not a little surprising that the “ un- 
dimbable wire fence ” recommended by the societies 
in question, the Bishop of Bristol being the president 
of the Wiltshire Society at the time, is by some 
regarded as a suggestion that the property is not 
national, the fact being that the nation has not bought 
the property, and that it has been private property for 
centuries, and treated in the way we have seen. 

Let us hope also that before long the gaps in the 
vallum may be filled up. These, as I have already 
stated, take away from the meaning of an important 
part of one of the most imposing monuments of the 
world. In the meantime, it is comforting to know 
that, thanks to what Sir Edmund Antrobus has done, 
no more stones will be stolen, or broken by sledge¬ 
hammers; that fires; that excavations such as were 
apparently the prime cause of the disastrous fall of 
one of the majestic trilithons in 1797; that litter, 
broken bottles and the like, with which too many 
British sightseers mark their progress, besides much 
indecent desecration, are things of the past. 

If Stonehenge had been built in Italy, or France or 
Germany, it would have been in charge of the State 
long ago. 

I now pass from the monument itself to a refer¬ 
ence to some of the traditions and historical state¬ 
ments concerning it. 

Those who are interested in these matters should 
thank the Wiltshire Archaeological and Natural 
History Society, which is to be warmly congratulated 
on its persistent and admirable efforts to do all in its 
power to enable the whole nation to lcam about the 
venerable monuments of antiquity which it has 
practically taken under its scientific charge. It has 
published two most important volumes 1 dealing 
specially with Stonehenge, including both its traditions 
and history. 

With regard to Mr. Long’s memoir, it may be 
stated that it includes important extracts from notices 
of Stonehenge from the time of Henry of Huntingdon 
(12th century) to Hoare (1812), and that all extant 
information is given touching on the questions by 
whom the stones were erected, whence they came, and 
what was the object of the structure. 

From Mr Harrison’s more recently published 
bibliography, no reference to Stonehenge by any 
ancient author, or any letter to the Time* for the 
last twenty years dealing with any question touching 
the monuments, seems to be omitted. 

It is very sad to read, both in Mr. Long’s volume 
and the bibliography, of the devastation which has 
been allowed to go on for so many years and of the 
various forms it has taken. 


As almost the whole of the notes which follow deal 
with the assumption of Stonehenge having been a 
solar temple, a short reference to the earliest state¬ 
ments concerning this view is desirable; and, again, 
as the approximate date arrived at by Mr. Penrose 
and myself in 190! is an early one, a few words may 
be added indicating the presence in Britain at that 
time of a race of men capable of designing and 
executing such work. I quote from the paper com- 
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municated by Dr. Penrose and myself to the Royal 
Society 

“ As to the first point, Diodorus Siculus (11., 47) 
has preserved a statement of Hecataus in which Stone¬ 
henge alone can by any probability be referred to. 

“We think that no one will consider it foreign to 
our subject to say a word respecting the Hyperboreans. 

“ Amongst the writers who have occupied them¬ 
selves with the mythology of the ancients, Hecataus 
and rome others tell us that opposite the land of the 
Celts l«V roll dvrtWpa* rijf KfXrurijr rinoit] there 
exists in the Ocean an island not smaller than Sicily, 
and which, situated under the constellation of The’ 
Bear, is inhabited by the Hyperboreans; so called be¬ 
cause they live beyond the point from which the North 
wind blows ... If one may believe the same myth¬ 
ology, Latona was born in this island, and for that 
reason the inhabitants honour Apollo more than any 
other deity. A sacred enclosure [vf/aoi)] is dedicated 
to him in the island, aa well as a magnificent circular 
temple adorned with many rich offerings. . . . The 
Hyperboreans are in general very friendly to the 
Greeks. 

“ The Hecataeus above referred to was probably 
Hecatseus of Abdera, in Thrace, fourth century B.C. 5 
a friend of Alexander the Great. This Hecatseus is 
said to have written a history of the Hyperboreans; 
that it was Hecataus ot Miletus, an historian of the 
sixth century b.c., is less likely. 

“ As to the second point, although we cannot go so 
far back in evidence of the power and civilisation of 
the Britons, there is an argument of some value to 
be drawn from the fine character of the coinage issued 
by British kings early in the second century b.c., and 
from the statement of Julius Caesar (‘ De Bello 
Galileo,’ vi., c. 13) that in the schools of the Druids 
the subjects taught included the movements of the 
stars, the size of the earth and the nature of thing* 
(Multa prseterea de sideribus et eorum motu, de mundi 
magnitudinc, de rerum rtptura, de deorum immor- 
talium vi ac potestate disputant et juventuti tradunt). 

“ Studies of such a character seem quite consistent 
with, and to demand, a long antecedent period of 


civilisation.” 

Henry of Huntingdon is the first English writer to 
refer to Stonehenge, which he calls Stanenges. 
Geoffrey of Monmouth (1138) and Glraldus Cam- 
brensis come next. 


In spite of Inigo Jones’s (1600) dictum that Stone¬ 
henge was of Roman origin, Stukeley came to the 
conclusion in 1723 that the Druids were responsible 
for its building, and Halley, who visited It in 1720— 
probably with Stukeley—concluded from the weather¬ 
ing of the stones that it was at least 3000 years old; 
if he only had taken his theodolite with him, how 
much his interest in the monument would have been 
increased! 

Davies ("Celtic Researches,” 1804) endorsee 
Stukeley’s view:— 

“ Amongst the pure descendants of the Celtae, the 
Druidism of Britain was in its highest repute. The 
principal seat of the order was found m Mona, an 
Interior recess of that ancient race, which waa born 
in the island. Into that sequestered scenes the 
Druids, who detested warfare, had gradually retired, 
after the irruption of the Belgae, and the further 
encroachment of the Romans. They had retitagfrom 
their ancient magnificent seat at Aburr, And f from 
these circular uncovered temple on Salisbury Plain, 
in, which the Hyperborean, sages had-once qhaunted 
tifett/fiyrins ASo^Ja^Pl^yi^^ 
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PROF. ERNST ABBE. 

Fort* Years’ Progress, 1866-1905. 
T^RNST ABBE, bom January 23, 1840, was the 
*-• son of a foreman in a spinning mill at 
Eisenach. He was a student at Jena and Gottingen, 
graduating at the latter university with a thesis on 
the mechanical equivalent of heat. After teaching 
for some time at Frankfort-on-Main, he established 
himself at Jena in 1863 as a privat docent in mathe¬ 
matics, physics, and astronomy, taking for a special 
subject of instruction the theory of errors. In 1870 
he was appointed an extraordinary professor. In 
1874 there was a proposal to establish a physical 
laboratory at Jena, and Abbe was offered the pro¬ 
fessorship of physics, but his connection with Carl 
Zeiss had then begun, and he was compelled to de¬ 
cline the offer. He had married in 1871 the daughter 
of Prof. Snell, and has left two daughters. 

Carl Zeiss had established himself at Jena in 1846 
as a manufacturer of optical instruments; for some 
years the business prospered, his microscopes were as 
good as those of other makers, probably neither better 
nor worse; but Zeiss was not satisfied; he felt that 
the microscope ought to be improved, and in 
endeavouring to effect improvement he realised the 
deficiency of his own equipment; after one other 
unsuccessful attempt he enlisted Abbe's help in his 
work. 

The partnership which has had so remarkable an 
effect on the manufacture of optical instruments 
began in 1866. Abbe’s task was a hard one; the 
theory of the microscope was at that date only 
partially understood; the corrections to the lenses 
were made by a rough trial and error method, and 
the results were doubtful; the first step was to solve 
a mathematical problem of no small difficulty, and 
trace the path of the light through the complex lenses 
of a microscope objective. 

Abbe soon found out defects of the ordinary 
theory, and was led in 1870 to what is now known 
as the Abbe theory of microscopic vision; unfortu¬ 
nately, no complete account of that theory from his 
own pen has yet been printed, though the “ Collected 
Papers of Ernst Abbe,” of which the first volume was 
published last year under the skilful editorship of 
Dr. Crapski, and noticed in these pages recently 
(Nature, vol. lxix. p. 497), go far to fill the gap, 
and it is to be hoped that Dr. Czapski himself or 
some other member of the Jena staff will now be in 
a position to give the complete theory to the world. 
It is not necessary here to discuss the controversy 
which has arisen over the matter, due in great 
measure to an incomplete representation of the 
problem and to a misconception of the theory. 

It is clear that if we can treat the object as self- 
luminous, or if we know the distribution of light 
with respect to both intensity and phase over the 
object plane, then we may start from the object as 
our source, and the principles of the wave-theory, as 
Lord Rayleigh has shown, will allow us to determine 
the distribution in the view plane. If, however, the 
distribution in the object plane Is unknown, we 
must go back to the source, consider how the light 
from mo source is modified both by the object and 
the lenses, and from this infer what the resulting 
image will be like. 

Diffraction patterns will be formed practically in 
the seoond focal plane of the object glass, ana the 
distribution of tfie light ip the image can, theo- 
vedcallv at' Any rata. W deduced .from a knowledge 
of the intensity and phaie of the disturbance in these 
patterns. 1 * • * ” < c * * * ' ' ' r> 

This theory, at any rate, led Abbe to mo^t valuable 
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results, and was one source of the success of the 
Zeiss microscope. From it, among other conse¬ 
quences, he deduced the importance of what is now 
known as the numerical aperture, the quantity 
/i sin «, where n is the refractive index of the first 
lens of the object glass, and 2a is the angle which 
that lens subtends at the point where the axis of the 
system cuts the object plane. 

But the assistance given by the new theory was 
not alone sufficient to solve the problem. It had long 
been known that when the best glasses then obtain¬ 
able were combined to form an nrhromatic system, a 
secondary spectrum remained, and until this could be 
removed it was hopeless to look for perfection in the 
image. 

experiments of Stokes and Ilarcourt had been 
diiectcd to the discovery of glasses free from this 
defect, and Abbe and Zeiss in their early days made 
many attempts in the same direction, using in some 
cases liquid lenses to secure the desired end. 

In 1876 the South Kensington Loan Exhibition of 
Scientific Apparatus took place, and Abbe enme over 
to inspect it. In his report, published in 1878, he 
writes The future of the microscope as regards 
further improvement in its dioptric qualities seems to 
he chiefly in the hands of the glass maker,” and 
then he explains in what direction changes are re¬ 
quired and how difficult it is to introduce them 

This report of Abbe’s fell into the hands of Dr. 
Otto Schott, a glass maker of Witten, in West¬ 
phalia. Schott communicated with Abbe in 1881, and 
commenced his investigations into the subject. Next 
year he removed to Jena, and, aided by a large grant 
from the Prussian Minister of Education, the experi¬ 
ments were satisfactorily concluded, and the firm of 
Schott and Co. was established; in 1884 he was in a 
position to commence the wholesale production of 
optical glass. The combination was now complete. 
“To-day it is dilfiiult," as Prof. Auerbach writes in 
his recent work on the Carl Zeiss Stiftung in Jena, 
" to think of the Optical Works without the Glass 
Works, or vice vend.” 

From this time onwards Abbe’s time was fully 
oicupied in developing the new undertaking; the 
history of his life would be the history of the works, 
and in the Zeiss instruments, known throughout the 
world, his monument is to be found. 

But in many ways the latter years of his life are 
not the least interesting. Carl Zeiss died in 1888; 
next year his son Roderick retired from business, and 
Abbe was left sole proprietor of the optical works. 
In 1891 he created a kind of trust known as the. Carl 
Zeiss Stiftung, to which hr ceded all his proprietary 
rights, both in the optical and also in the glass works 

The story of the Carl Zeiss Stiftung as told by 
Prof. Auerbach is a very striking one. The statutes, 
due to Abbe himself, which were confirmed by the 
Grand Duke of Saxony in i8q6, and have the force 
of law, can up to 1906 be modified by.a simple pro¬ 
cedure: afterwards legal action is practically required 
to render a change valid. 

The works arc a great cooperative concern. To 
provide a large number of people with the most 
favourable opportunities for labour is both the means 
and the end of the Stiftung. The individuals who 
benefit by it are at the same time those who main¬ 
tain and increase it. The officials and workmen 
employed at the optical works, the community and 
the university contribute their share towards the In¬ 
crease of the value of the property, and these, there¬ 
fore, are entitled to participate in the benefits.” The 
university alone will shortly have received ioo.ooal. 
from the scheme. . , 

The Stiftung is managed by the Stiftung Adminis- 



302 


NATURE 


[January 26, 1905 


tration; on this the Saxon Government appoints a 
representative or trustee whose duty it is to see that 
the statutes are obeyed; the works are supervised by 
boards of management appointed by the adminis¬ 
tration. 

The employes possess the right of combination; 
they can be represented by their own committees, 
which may address the administration direct on any 
subject relating to the affairs of the concern. They 
are paid by piece-work, with a minimum time wage, 
and there is in the scheme a proviso by which no 
one, even though a member of the board of manage¬ 
ment, can receive a salary greater than ten times 
the average yearly earnings of workers of twenty- 
four years and over who have been at least three 
years with the firm. Moreover, when an employd 
has once received a certain wage and drnwn it for 
one year his wafce cannot be reduced because of 
slackness of trade. In addition to the wages calcu¬ 
lated on the work done, every worker receives a share 
of the profits depending in any year on the net sum 
realised. There is also a liberal pension scheme, 
under which every employd who enters the works 
before his fortieth year is entitled, after five years’ 
service, to a pension calculated at a rate which 
reaches 75 per cent, of his salary at the end of forty 
years’ service, while the widows and orphans of 
employes have also pension rights. Finally, the 
working day is eight hours, and Abbe has put it 
on record in an address, delivered in 1901 to the 
Social Science Association, that in the rase of 233 
piece-workers about whom accurate statistics could 
be taken the total output was increased by 4 per cent, 
in the first year that followed the change from nine 
to eight hours. 

Such has been Ernst Abbe’s work; until 1903 he 
remained an active member of the board of manage¬ 
ment of the optical works; then he retired, partly 
on account of the state of his health, partly, if his 
health improved, to devote himself to his scientific 
work. The improvement hoped for never came, and 
he died last week, leaving it to the trained band of 
workers he had gathered round him to continue his 
task, and to show still further what can be done by 
the organised application of science to industry nnd 
manufactures. R. T G. 


M. PAUL HENRI. 

A BOUT the year 1864, two brothers entered the 
meteorological department of the Paris Observ¬ 
atory, and for nearly forty years laboured with seal 
and success to promote the best interests of that 
Institution and of astronomical science generally. In 
the autumn of 1903, one brother, M. Prosper Henri, 
died suddenly on a holiday tour, nnd we now have 
the melancholy duty of chronicling the death of the 
second brother, M. Paul Henri. It is necessary to 
recall the close and intimate relations that existed 
between these two, because the scientific life of one 
was that of the other. No one has ever thought of 
them separately, no one has ever attempted to dis¬ 
criminate between their successes and their triumphs. 
The same day (November 8, 1889) they were both 
elected associates of the Royal Astronomical Society, 
and other instances of similar recognition of their 
united work might be quoted. We may quote the 
words of the late M. Callandreau of these two:— 
“ si unis que nous ne voyons sou vent en eux qu’ une 
seule personne pour ainsl dire, si oublieux de faire 
ressortir leur m*rite» respectifs qu’ il est difficile de 
distinguer ce qui pout appartenir h chacun dans 
I’ceuvre commune.” 

It is an oft-told tale to recall how these brothers, 
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with whom mechanical art was a conspicuous gift, 
constructed their own instruments, and laboured to 
complete the ecliptic charts on which Chpcomac had 
worked, how their systematic work and diligence 
added to the number of small planets, and now, 
finally, the necessity was forced upon them of adopt¬ 
ing improved methods in registering the places of 
stars in the crowded regions of the heavens. The 
history of the “ International Chart of the Heavens,” 
which has taxed the resources of so many observ¬ 
atories, was the outcome of their skill and resource. 
Not only did they provide the optical parts of the 
instruments that were employed in many observ¬ 
atories, but they laboured zealously on the zone 
allotted to the Paris Observatory, and it is believed 
brought their share to a successful issue. They led 
the way in the photographic examination of clusters 
like the Pleiades, and showed to other* how un¬ 
suspected nebulae might be detected. 

A new era of activity opened for astronomy in the 
general application of photography, and few have 
contributed more to the harvest of results that has 
followed that activity than have the brothers Henri. 
They not only supplied the instruments with which 
the negatives were taken, but they suggested devices 
for the construction of measuring machines by which 
these negatives could be discussed. The reputation 
of one and both rests on their photographic work. 
Smaller work, such as the careful and accurate de¬ 
lineation of planptary markings, the observation of 
minute satellites, and the more ordinary routine of 
observatory work, are all forgotten in the large share 
taken in the application of photography to celestial 
measurement. His colleagues in the observatory 
spoke of the many excellent qualities that dis¬ 
tinguished M. Prosper Henri as a colleague and 
friend, nnd one is sure that no less kindly expressions 
will be used towards M. Paul Henri, who has enjoyed 
the confidence and respect of all the directors of the 
Paris Observatory who have followed M. Le Verrler. 

W. E P. 

NOTES. 

Thk cron of officer of the Legion of Honour has been 
conferred, La Nature states, upon Dr. Otto Nordenskjdld 
for hi* South Polar exploration*. Mr*. Bullock Workman 
ha* been appointed Offider de l’lnitruction publique for 
her travel* In the Himalayas 

Tub autumn meeting of the Iron and Steel Institute 
1* to be held this year in Sheffield for the first time. 
Mr. R A. Hadfidd has been elected to succeed Mr. 
Andrew Caraegle as president of the institute. The visit 
will take place during the week beginning September *5. 
The most influential members of the Sheffield steel In¬ 
dustry have associated themselves with the invitation to 
the Institute, and a committee has been formed, of which 
the Lord Mayor of Sheffield and the Master Cutler are 
chairman and vice-chairman respectively. Colonel H 
Hughes, C.M.G., has been appointed chairman of the 
reception committee, with Mr. J. Rosslter Hoyle as 
honorary secretary. Mr. Frank Huntsman—who If, we 
learn from the Timet, a descendant of the Huntsman who 
founded the Sheffield Industry of melting steel in pots 
about 170 years ago—will act as honoraty treasurer, and 
Mr. John Wortley as honorary assistant secretary. 

On Thursday next, February a, Prof. W. SchUeh will 
deliver the first of a course of two lectures at die Royal 
Institution on “ Forestry in the British Empire." The 
discourse on Friday, February 3, will be delivered by Prof. 
T. Clifford Allbutt on " Blood Pressure in Man.” 
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Th* International Congreaa of Psychology will meet thie 
year at Rome on April *6-30 We learn from the British 
Utdlcal Journal that there will be four section' Ihc 
section of experimental psychology the president of which 
is Prof G Fano of Florence will deal with psychology 
In its relations to anatomy and physiology psycho physics 
and comparative psychology That of introspective psycho 
logy will under the presidency of Prof R Ardigo of 
Padua, devote itself to psychology in its relations to philo 
sophical sciences The section of pathological psychology 
the president of which is Prof E MorseHl of Genoa 
will discuss hypnotism suggestion and analogous pheno 
mens and psycho-therapeutics Ihe programme of the 
section of criminal pscdigogic and social psychology which 
is under the presidency of Prof I ombroso of Turin has 
not yet been published The president of the congress is 
Prof Giuseppe Sergi of Rome the general secretary Dr 
Sante de Sanctis to whom all communications relativo to 
the meeting should be addressed at the Istituto 
Fisiologico 9a Via Depretis Rome 

Wb are informed that Dr Carl Otto Weber the well 
known chemical authority on mdia rubber died suddenly 
on January 14 at his residence in Massachusetts USA 

On November 16 last the University of Lehigh was 
bereaved of its president Dr Thomas Messinger Drown 
and a brief obituary notice is contained in the Popular 
Science Monthly for January Dr Drown was born on 
March 19 184s at Philadelphia and he graduated in 

medicine at Pennsylvania subsequently studying chemistry 
in Germany and America He held the chair of chemistry 
at Lafayette College for seven years and at the Massa 
chusetu Institute of Technology for seven years He was 
secretary and editor of the American Institution of Mining 
Engineers for ten year* from its foundation and was 
elected president in 1807 His researches in quantitative 
analysis were devoted in the first place to devising standard 
methods in the analyses of iron and steel and in the second 
place to water analysis especially in connection with the 
natural waters of the State of Massachusetts and the dis 
tnbution of normal chlorine He was elected president of 
I ehigh University in 1895 at a time when that institu 
tion • influence was at a low ebb and since his appoint 
ment the efficiency of the college has developed in many 
important directions 

Rkutbr a Agency has been Informed by the Pacific 
Cable Board that by an arrangement between the Washing 
ton and Sydney Observatories with the cooperation of the 
telegraph administrations concerned time signals were 
•sent on New Yeir s Eve from the Washington Observ 
story to the Sydney Observatory at 3I1 4(1 5I1 and 6h 

The mean interval between the times when these signals 
were sent and when they were received was a 90s 
The distance separating Sydney nnd Washington 
is more than xa 000 miles The signals through the 
Vancouver Fanning cable the longest cable span in the 
world (3457 76 nautical miles) were sent by automatic 
apparatus and were recorded as they passed at the 
Vancouver station on -in instrument placed in the artificial 
tine which balanres the cable for the purpose of duplex 
working lhe signals consisted of second contacts 
omitting the thirtieth and last five of each minute except 
the last minute of the hour when the thirtieth and all 
after the fiftieth second were omitted the circuit closing 
with a long dash on the even hour The signals were 
tent for five minutes before the hour from 3 p m to 
£ p m Sydney time, equivalent to midnight to 3 a m 
Washington time 
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Writing from Amsterdam, Dr C M van Deventer 
desires to direct attention to an interesting fact observed 
b\ a schoolboy Ivio vears ago during a lesson in 
physics given at the high school it Batavia one of the 
boys called Van Lrpwum told Dr Deventer as an 
(bservation of his own that the water in s glass filled 
to the brim with water and Dotting ire does not flow 
over when the ice melts The observition was com 
munirated to Profs Van dir Waals nnd Zeeman who 
judged it worthy of being the subject of a note presented 
by them to the Royal Academy of Amsterdam Dr 
Deventer says that the obaervnticn of his pupil tells only 
the half of the phenomenon—lhe truth being that the 
water neither rises nor sinks He therefore states the 
preposition that In a vessel containing water and float 
ing ice the level stays at the same height when the ice 
melts Or speaking more generally When a vessel 
1 ntains a solid floating in its own liquid the level of 
the, latter does not change by the melting of the solid 
I his proposition Dr Deventer proposes to call the law 
of the permanent level The law can be deduced from 
Archimedes s principle but it is only rigorously exact 
when the weight of the air is neglected 

\t the meeting of the Society of Antiquaries on 
January 19 Mr A J Evans communicated an account of 
the tombs of Minoan Knnssos Mr Evans s list season s 
work at Knossos was devoted largely to the search for the 
tombs in relation with the Minoan palace and city On a 
hill about a mile north of the palace a cemetery was dis 
covered One hundred tombs were opened and the con 
tents showed that the bulk of them belonged to the period 
1m nediately succeeding the fall of the palace The 
character of the art displayed by the relics found showed 
the unbroken tradition of the later palace style lhe 
jewelry and gems discovered were of the typical " mature 
Mycenaean class and a scarab found in one of the graves 
is of a late eighteenth dynasty type The tombs were of 
three main classes —(a) Chamber tombs cut in the soft 
rock and approached in each case by a dromot in many 
c-ises these contained clay coffins in which the dead had 
been deposited in cists their knees drawn towards the 
1 hm (b) Shaft graves en h with a lesser cavity below 
containing the extended skeleton and with a roofing of 
stono slabs (c) Pits giving 1 cess to a walled cavity in 
the side below these also contunrd extended skeletons 
A number of skulls have been secured and are to be sent 
to 1 ngland On a high level called Sopata about two 
miles north again of this cemetery an important sepulchral 
monument was discovered This consisted of a squ ue 
chamber about eight by six metres constructed of lime 
stone blocks and with the side walls arch nj, in 

Cyclopean fashion towards t high gable The baik 
wall was provided with 1 central cell opposite the block d 
entrance This entnnee arched o the same horixontal 
principle communicated with a lofty entrance hall of 
similar construrtion in the side walls of which facing 
each other were two cells that had been 1 sed for sepulchral 
purposes A second blocked archway led from this hall 
to the imposing rock rut dromot A number of relics 
were found scattered about including npeated clay im 
pressions of what may have been a royal seal Specially 
remarkable among the stone vessels is a porphyry bowl of 
Minoan workmanship but retailing in material and execu 
tion that of the early Egyptian dynasties Many imported 
Egyptian alabastra were also found showing the survival 
of middle empire forms besides others of early eighteenth 
dynastv type Beads of lapis laxuh were also found and 
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pendant* of the cam* material showing a clo»e imitation 
of Egyptian model 1 lhe form of thi* mauioleum with 
it* square chamber i* unique and contra*t* with that of 
the tholo* tomb* of mainland Greece The position in 
which it lie* command* the whole *outh Aegean to Meloe 
and Santorln and Central Crete from Dtc-ta to Ida 

We have to welcome an addition to the already lengthy 
list of American biological serial* in the form of a Bulletin 
issued by the Springfield (Mas*) Museum of Natural 
History of which the first nu nbtr is in our hands 1 his 
is devoted to the descript on of the early stages in the 
development of the ground beetles of the fa nily C at ibid® 
as extmplified by a me Tiber of the genus Dicclus n which 
the larva is of the ordinary predaceous type and one of 
Brachinus in which the larva is paras t c and degenerate 
Of the adult beetles the more spec al scd see ns to be 
Brachinus The authors of the paper ire Messrs Dimmock 
and Knab 

I he Albany Museum according to tl e report for the 
first half of 1904 continues to make steady progress and 
it is satisfactory to learn that arrange 1 ents are under 
consideration both for augmenting the staff and for In 
creasing the size of the bu Id ng An mportant part of 
the museum s work is the investigat on f the I fe history 
of insects injurious to agriculture and hort culture and 
the discovery of the best means of chetk ng the r ravages 
bor this purpose a piece of ground adjoin ng the museum 
has been enclosed and it is hoped that fund* will shortly 
be forthioming for erecting in this enclosure in insect 
house without the aid of which the work can bfc carried 
on only with difficulty 

The Field Naturalutt Quarterly for December 1904 
Strikes us as being an unusually excellent number It 
includes in the first place the second of the series of 
plates illustrut ng the development of the frog I a ter on 
we have the first instalment of a set of articles by the 
editor (Dr G Leighton) explaining modern invest gations 
on heredity in a manner calculated to bring ho ne the 
fundamental truths of th s complex subject to every in 
telligent reader the development of the germ plasm being 
the text of this contribution In a prel nimiy note the 
editor expresses the hope that his articles will induce many 
persons who reside in the country to take up the practical 
investigation of some form of heredity for then elves A 
third article to which we may direct attent on is one by 
Mr H L h or rest in whi h simple lethods of distin 
guishing the vnr ous species of British bats are for nulated 
We notice that the author adheres to the old fashioned 
nomenclature for the members of this group 

Wi have received the January number of Climate which 
contains an ill istrated description of the Japanese soldier s 
outfit and articles on 1 lackwater fever water and its con 
nection with disease the drinking habits of nat ve races 
climate and health in hot countries S. The medical 
articles are semi popular in character and should be useful 
to missionaries and others stationed in districts remote 
from medical aid 

The Journal of the Royal Samtarv Institute (vol xxv 
part 111) forms a bulky volume of some 600 pages It 
contains a number of interesting and important papers and 
discussions thereon contributed to the congress of the m 
stitute at Glasgow last year They are on such varied 
subject* as disinfection in phthisis (Prof Kenwood and Dr 
Allan) prevention of diphtheria (Dr Cobbett) sewage 
disposal school hygiene and ventilation conditions of 
housing Ac 

NO 1839, VOL 71] 


The December (1904) number of the Johns Hopfcln* 
Hospital Bulletin (vol xv No 165) contains an account 
of the opening of the new surgical building and clinical 
amphitheatre of the Johns Hopkins Hospital a descrip¬ 
tion of a new chroraogetuc bacillus B cyoneam and 
various papers of medical interest In the new buildings 
a tablet has been erected to the memory of Dr Jeeee 
Lazear who died from an attack of yellow fever while 
investigating that disease in Cuba 

It is proposed to add to Reichenbach s leones Fiona 
Germanicse et Helvetic® a number of extra volumes con¬ 
taining monographs of critical genera The publishers 
Messrs von Zezschw 1 1 of Gera announce the immediate 
issue of the first of these in which the genus Hieracium 
is treated by Dr J vlurr and Mr H Zahn 

The cultivat on of mushrooms is not such an important 
business in the United States of America as in Great 
Britain and 1 ranee With the view of extending surd im 
proving the trade Prof B M Duggar has written a 
pamphlet on the subject which has been issued by the 
U S Department of Agriculture as a Farmers Bulletin 
lhe preparation of Fnglish brick spawn and French flake 
spawn is dependent upon the haphazard collection of what 
is known as v rgin spawn in the open Prof Duggar 
has for some time attempted to discover the conditions 
which are necessary for the germination of mushroom 
spores lie has already succeeded in germinating spores 
in pure cultures by means of chemical stimulation and 
hopes shortly to make the process more practical This 
will enable the grower to produce a definite strain and 
if necessary to obtain improved varieties by selection 

The AntiAKbirt or annals of the Emperor Akbar 
written in the Persian language contain descriptions of 
vsrious customs which prevailed dur ng the Moghul period 
Amongst these was the use of perfumes in religious 
observances and the emperer took a personal interest In 
the preparat on of the ingredients A short summary of 
the principal substances and their sources is contributed 
by Mr D Hooper to the October (1904) number of the 
Calcutta Beview Among vegetable products Aqutlana 
agallocha aloe wood was then as now valued for the 
oleo resin agar and an o 1 known as chuwah sandal¬ 
wood was use 1 as a powder and perfume* were distilled 
from the rose orange jasmine and broad leaved willow, 
Sahx caprea Ambergris obta ned from the sperm whala, 
the moist secretion of the civet cat and the opercula of 
certain molluscs known as fingernails were important 
animal products 

Pahphtet series No 3a issued by the Imperial Depart¬ 
ment of Agriculture for the West Indies gives a summary 
of the results on the cultivation of seedling and other 
canes at the Barbados experiment stations in 1904 As in 
previous years the Investigation has been conducted by 
Prof dAlbuqurqne and Mr Bovell Sixteen sugar estates 
in typical localities were selected thirteen on black soda 
and three on red soils rbe seedlings a ere treated in 
precisely the same manner as the ordinary canes Th* 
season was favourable there was very little root disease, 
and the crop consequently was above the average Cane 
B208 again gave uniformly good results both as plant 
cane* and ratoons and it is recommended for a general 
trial On a field scale In all red soil districts A newer can*, 
B 1519 however takas the first place In the black *eU 
list coming out second to B soft in the fed soH list ItJ 
cultivation will consequently be extended to as mariy d&t 
penmental plots as possible ^ Cqnyr B1 ffa |*t one time 
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considered the most promising of the seedling varieties 
did riot give such good results as In previous years, but 
It appears to be cultivated with some success in the rather 
light soils in the parish of St Philip 

Thi Barbados Official Gauttt of December 19 1904 
contains some correspondence relating to Cassava poison 
ing Mr Briggs one of the district coroners noted to 
the Colonial Secretary that witnesses in inquest cases 
frequently assert that if roasting and poison cassava grow 
closely aide by side the roasting cassava takes up some 
of the poison from the poison cassava also that the 
roasting cassava gets a spring in it ’ and that makes 
It poisonous The Colonial Secretary submitted the note 
to Sir Daniel Morris who replied that (1) there can be 
no direct connection between the two plants and it is 
impossible that the poison can pass through the soil from 
the poisonous cassava to the sweet ' and (s) if by the 
‘ spring in it' is meant that the plant starts into second 
growth after heavy rain it is probable that certain changes 
may take place inducing an increase of the poisonous 
quality ” What probably happens when persons die from 
eating sweet or roasting cassava 11 that it is either too old 
or it has not been sufficiently cooked to drive out all the 
acid It Is only really wholesome when the roots are not 
too old and when they have been cooked until they are 
quite soft If the centre is hard it is probably more or 
less poisonous and should not be eaten Even properly 
cooked cassava which has been allowed to become cold is 
not fit to eat unless it is cooked a second time 

Bbckslitb a new mineral species named in honour of 
Prof F Becke, of Vienna is described by Prof J 
Morosewic* in the December (1904) Bulletin of the Cracow 
Academy of Sciences It occurs as an accessory constituent 
of a dyke rock composed of albite nephelite seginte and 
magnetite in the elmolite syenite complex near Mariupol on 
the Sea of Azov The wax yellow octahedral or rhombic 
dodecahedral crystals resemble pyrochlore in general 
appearance and physical characters though the somewhat 
indistinct cleavage is cubic instead of octahedral 
Chemically however the new mineral is quite distinct 
from pyrochlore containing 17 13 per cent of silica and 
6531 per cent of rare earths with no niobium or tantalum 
The formula is Ca,(Ce La Di) t Si,0,, which presents a 
certain resemblance to the garnet formula with rare earths 
in place of alumina From analogy to calcium alumo 
silicate tho new mineral is described as a calcium cero 
lanthono didymo silicate 

Fo* the twenty second time the climatological records 
of the British Empire are summarised in the current 
number of Symons s Meteorological Magazine vu for the 
year 1903 The stations number twenty five but as the 
editor points out, it is impossible to represent the average 
conditions of the climate of the Fmpire by so small a 
number of stations however well distributed Adelaide, 
which has almost constantly held the first place in the 
summary for extreme maximum temperature, now, as in 
190a gives way to Coolgardie In Western Australia 
where the shade temperature reached 113® 4 on January *7 
the lowest shade temperature was — 6o°8 at Dawson on 
January *6 Dawson hod also the greatest yearly range 
(yo°3) The greatest mean daily range was *3° 5 at 
WwHupeg arid the least 8® 5 at Hong Kong London had 
the highest relative humidity (8s per cent) and Adelaide 
(fee lowest (fia per centi). The greatest rainfall, 9367 
Mphea, was recorded at Hong Kong, and the least, 1074 
lpcbe»w at Dawsen, We may mention, incidentally, that 
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the present number of the magazine is the largest since 
its foundation in i860 we hope to refer shortly to another 
of the interesting articles that it contains 

We have received the Journals of the Meteorological 
Society of Japan for October and November last They 
contain (as we see from the Lnglish titles) several interest¬ 
ing articles in Japmese There is also one in English oa 
tho duration of rainfall by T Okada lhe object ol the 
author is to show that Dr Koppen s formula for the 
calculation of the probable duration of rainfall in a month, 
or any interval of time from three or six observations 
d i Ij holds good for all cli itrs The nl ulation is very 
simple and the formuli in quest on (r/n)N is contained 
in an article, by Dr Koppen in tho Austrian Meteor- 
ologische 7eitsehnft for 1880 n is the total number of 
observations r that of observations with rainfall and N 
the total number of hours m a month (or other period) 

I he author shows that the duration of rainfall computed 
fiom tn daily observations does not d (for materially from 
that computed from hourly observations—in the annual 
mean at most 4 per cent and in the monthly mean 18 
per cent In the majority of cases the differences are much 
less the method gives more approximate results than an 
ordinary self recording nm gauge owing to the usual 
want of sensibility of such instruments 

In the Zctttchnft fur phystkaltschen und ehtmtschen 
l nterruht xvn 5 Mr Walter Stihlberg of Steghtx 
gives nn account of the 7eiss Verant by which photo 
graphs are made to stand out in natural relief with mon- 
o ular vision The apparatus esn hardly be correctly de¬ 
scribed as a stereoscope since one of the most important 
feituies of the stereoscope depending on binocular vision 
is absent The Verant is a single lens the focal 
length of which should be equal to that of the camera 
used m taking the photographs and this lens is convexo- 
concave so that the axes of the pennls fiom different 
pirt* of the picture meet in the eye From Mr Stahl- 
berg s account we think the principle of the Verant may 
be roughly explained by the following illustration —When 
a photograph of cloisters is taken from one corner in the 
inter or the photograph g ves the impression that the two 
colonnades meet it i very uute angle insletd of at right 
ingles If the picture were seen through the Verint the 
angles would appeir correct as they would to a person 
stinding in the cloisters themselves The now old 
fashioned graphoscope appears to have hid a somewhat 
similar purpose 

I wo papers which are of importance in the study of 
superfusion phenomena are published by Drs Tutlio 
Gnesotto and Gino Zinctli in the Attt of the Royal 
Venetian Institute (1903 vol Ixu p 1377) By 
means of a modified ice c don meter the variation of the 
specific heat of supervised liquid sodium thiosulphate at 
temperatures between C and the melting point of the 
salt 48® 8 C was determined the observations being also 
extended above this temperature up to 100® C On calcu¬ 
lating the specific heat at all temperatures within this 
range It is seen thit m the neighbourhood of the melting 
point a sudden diminution in its value occurs but that 
slightly above this temperature the specific heat again 
increases, so that the curve resumes the same direction 
that It had below the milting point The latent heat of 
fusion of the salt at o® C was also determined 

A valuasx e paper on the properties of chrome-vanadium 
steels was read before the Institution of Mechanical 
Engineer* on December 16 1904, by Captain Riall Sankey 
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and Mr J Kent Smith Theae ateel* appear to ba moat 
valuable from their power of resitting rapid alternation* 
of stress and sudden shock especially after they have been 
subjected to special thermal treatment The temperature 
of their recaleecence is at about 71s 0 C and the effect 
of quenching in oil from 900° C and subsequently re¬ 
heating at 6oo° C la to increase enormously the resist¬ 
ance of the alloy to shock as measured by an impact test 
and to alternations of stress without affecting the tensile 
strength A spring of chrome vanadium steel which was 
prepared was found to have double the strength of an 
ordinary steel spring of the same dimensions the extension 
being directly proportional to the load throughout a very 
much wider range Like the nickel ateels those which 
contain vanadium and chromium are very efficient in with- 
ttandmg bending teats 

MrssRs Dawbarn and Ward Lid have added a 
booklet How to Read a Workshop Drawing by Mr 
W I ongland to their Home Worker s senes of 
practical handbooks 

A third edition of Mr M M Pdttison Muir s Iran* 
lation of Prof I assar Cohn s Chemistry in Daily Life " 
has been published by Messrs H Grevel and Co The 
book has been revised and enlarged 

A teachers edition of part 11 of Llementary Algebra," 
by Messrs W M Baker and A A Bourne has been 
published by Messrs George Bell and Sons Teachers 
are likely to find the plan of pnnting the answers on the 
page opposite to the examples 1 convenience in class 
work 

I he Engineering Standards Committee has just issued 
the British Standard Speculation for Portland Cement ' 
The specification deals with the quality and preparation 
of the cement gives particulats us to sampl ng and 
preparation for testing end an ilysis and goes on to 
enumerate what should be its fineness specifac gravity, 
chemical composition &c The specification also considers 
at length the various tfstx which a satisfactory cement 
should pass Copies of the publication may be obtained 
from Messrs Crosby Lockwood and Son price as 6d 
net 

The 1905 issue of Hazell s Annual has now been 
published Twelve pages are devoted to scientific progress 
during 1904 and about five to scientific societies and 
institutions Fducation in the United Kingdom in all 
its br in hes is given some fourteen p iges 


OUR ASTRONOMICAL COLUMN 
I he Rbiortbd Sixth Satellite of Jupiter—A telegram 
from the Kiel C entralstelle gives the position of a minor 
planet P V photographed by Prof Wolf on January 
23 135 at the Konigstuhl Observatory at 7h 8 8m 
(Komgstuhl MT) as 

RA - ih 31m 59s dec =+8* 36' 13' 

The daily movement of this object is +23' in R A 
and 9 in declination and it is suggested that the body 
may possibly be identical with the object announced by 
Prof Perrine as a sixth satellite to Jupiter 
Periodical Comets due to Return in 1905 —In the 
January Observatory Mr W T I ynn directs attention to 
the periodical comas which are due to return to peri¬ 
helion this year lhtre arc only two of which the first 
Encke * has already been seen and passed through peri¬ 
helion on J inuary 4 The second is that discovered by 
Prof Max Wolf on September 17 1884 (comet 111 1884) 
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which has a period variously estimated, of about 676 
years This object returned as comet 11, 1891, and 
comet iv , 1898, its perihelion being passed during the 
latter return on July 4 although Its nearest approach 
to the earth did not take place until the end ot November 
Accordingly it should again pass through perihelion early 
m April next 

C hangx* on the SURFACE of Jupiter —An interesting 
popular exposition of the knowledge acquired during the 
past twenty five years concerning the conditions of, and 
the changes on the visible surface of Jupiter 1* given by 
Prof G W Hough in No 1 vol xm of Popular 
Astronomy 

Prof Hough’s own observations of Jupiter have extended 
over twenty five years and the present article summarise* 
them and the conclusions to which they have led him 
He particularly refers to the determined values for the 
rotation periods at different latitudes and sees no evidence 
for the existence of any law connecting the two giving 
diagrams which illustrate the point Two other diagram* 
show the variations in the latitude and the rotation period 
of the great red spot from 1879 to 1903 whilst yet 
another illustrates the changes in the position and width 
of the equatorial belt during the period 1895-1904 From 
the latter diagram it is seen very clearly that the change* 
in the northern part of the belt ore much more sudden 
and of a greater magnitude than those which take place 
in the southern portion 

Stars Havino Peculiar Spectra —During the examin¬ 
ation of the Henry Draper memorial plates Mrs Fleming 
has discovered some additional stars which are either 
variable or hive peiuliar spectra Thirty-one of these are 
announced and briefly described in No 91 of the Harvard 
College Observatory Circular* Of those haring peculiar 
spcctia a few me worthy of special notice For instance 
X Cephei (mag 5 6) was found to have a spectrum identical 
with that of 1 Puppis which hitherto has been regarded 
as unique The stars DM u° 1460 (Monoceros) and 
+64° 1517 (Cepheus) amongst others show a bright 
H0 line In the former the other hydrogen and the helium 
lines are double whilst m the latter they are single but 
broid The sp< trum of DM +39° 43t8 (RA = 

aoh 51 Cm dec =+39° 55 n ag 7 V as photographed 
on September 15 1904 was continuous showing no trace 
of lines although the lines in the spectra of neighbouring 
stars were sharply defined on other plates the hydrogen 
lines show faintly although the spectrum was not so well 
defined 

Real Paths Heights and Vflocities of I eonids — 
Trom the ibservational data submitted to him by various 
observers Mr Denning has computed the real paths, 
heights above the earth s surface and velocities of several 
I eonids seen during the last shower Trom thrte observ¬ 
ations of the br ghtest meteor seen at Greenwich at 
tbh 34m 42s November 16 1904 he finds that the height 
of this object was from 88 to 44 miles along a path 
extending nit more than 60 miles from near Petertfield 
to Hungerford Ihe velonty was about 46 mile* per 
second and the radiant point was I5i° + aa # 

A second meteor recorded by two observers was seen at 
Greenwich at November i4d toh 26m and at Enmscortby 
(Ireland) 380 miles away This had a long horizontal 
flight from over the neighbourhood of Sheffield to near Car* 
marthen and was 83 to 78 mile* high the velocity being 
about 40 mites per second Another meteor travelled at * 
height of 79 to 58 miles from over Faringdon to Stroud, 
its visible path being 35 miles long and its velocity 39 
miles per second ( Observatory January) 

New Method for Measurino Radial-velocity Spectro¬ 
grams —At a meeting of the International Congress of 
Arts and Sciences held at St Louis in September 1904, 
Prof J Hartmann of Potsdam, gave a brief outline of 
a new method whereby he proposes to reduce considerably 
the labour involved in measuring the displacements of 
lines in stellar spectra for the purpose of determining the 
ridial velocities of the stars Hitherto it hat been 
customary to measure the displacement of each line 
sep irately and subsequently to reduce the individual 
measures but in Prof Hartmann s new method the die* 
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placement of the whole of the line* in the star spectrum 
would be measured simultaneously He proposes to photo¬ 
graph the spectrum of the star, with the terrestrial com¬ 
parison spectrum alongside it as usual, and then to photo¬ 
graph the solar spectrum and the same comparison with 
the same instrument The two negatives are then placed 
in a specially devised measuring machine and the solar 
plate moved by the micrometer screw until the similar lines 
m both the solar and the stellar spectra coincide lhen 
the solar plate is again moved by the screw until the 
lines in the comparison spectrum on it coincide with the 
analogous lines in the comparison spectrum on the stellar 
spectrogram The difference between the two settings 
gives tne displacement of the stellar lines from which the 
radial velocity is computed In the reduction which is 
simple, the only assumption made is that the lines have 
the same wave-lengths in the solar and the stellar spectra 
and this is permissible at least with second-type stars for 
which the method was primarily devised (Astrophystcal 
Journal vol xx No 5) 


ULDICAL RTSEARCH IN EGYPT 1 

A N interval of three years has elapsed since the first 
volume of these “ Records ’ was published 1 he pre¬ 
sent series of paper* would alone afford abundant evidence of 
the activity of the members of the staff in the intervening 
period But it is still more satisfactory to recollect that 
this does not represent the total output of research, for 
many other memoirs from the same source have already 
appeared elsewhere There are evidently many problems of 
both local and general importance which require investi¬ 
gation and the standard of excellence reached in the 
“ Records ' already published aiouses a desire that succeed¬ 
ing volumes should appear more frequently 

I he papers are naturally chiefly concerned with problems 
of special local importance The three scourges of Egypt 
are said to be the malarial parasite, Ankylosloma and 
Bilharain lhe last seems to bring an extraordinary 
number of cases under the care of the surgir-il staff some 
16 per tent of all surgical in patients suffering directly 
from lesions produced by this parasite I rom the patho¬ 
logical report by Dr Symmers it would appear that 
about 7 per cent of the deaths are directly due to 
Bilharzia In too const 1 utive admissions to the medic il 
wards 35 were found to have the eggs in their urine 
though only two of these wtro suffering in any way from 
the infection The surgical aspects of the disease are 
discussed in two interesting papers by Mr Madden and 
Mr Milton they find that many palhologieal conditions 
turn out most unexpei tcdly to be due to the worm At 
one period of life or another practically the whole of the 
native population is said to be infected Unfortunately, no 
material progress has been made in elucidating tbe extra 
corporeal history of the parasite, it is therefore impossible 
to take any dm it preventive measures 

Dr Phillips contributes an article on the relation of 
ascites to milaria In at least one third of the cases of 
ascites in Kasr cl Ainy no causa could be found other than 
malaria but the etiological connection is not very dearly 
established A definite malarial cirrhosis occurs in a 
certain number of the cases, but it is not always present 
and the conditions found appear to be very variable 
Of ankylostomiasis there is nothing in this volume 
beyond incidental mention But as is well known the 
most important recent contributions to our knowledge of 
this destructive world disease have come from the Cairo 
Medical School Dr Loose in a long senes of papers 
has most ablv earned on the investigations begun bv 
Gnesinger m the same school fifty years ago and we are 
disappointed to find here no sequel to hia account of the 
Sclerostomidse of horses and asses which appeared in the 
first volume of the “ Records ” 

Dr Wilson follows up his observations on the poisons 
■of spiders by a very interesting study of the venom of 
Egyptian scorpions An aqueous extract of the poison 
gland is treated with excess of alcohol, and from the 
1 “ Rscords ofthe Fmrptisn Government School >f Medtcue Vol 11 
>004 Edit'd by H B Resting* MB Director Pp 169+pistes (Cairo 
National Pm ting Department 1904 ) * 
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precipitate thus obtained a substance may be extracted 
with normal saline which possesses toxic properties of a 
very high order The toxic value is about ten million, 
that is, 1 milligram will kill 10 kilograms of guinea-pig 
—a figure of the same order as that obtained for similar 
preparations from the vtnoms of the more poisonous 
serpents A full grown specimen of the common Egyptian 
species ( Buthus qutnqut itnatus) cont uns about milli¬ 
grams of this (impure) toxin ” If the susceptibility of 
man is the same is that of the 1 ibor itory innnals it 
follows that a single sting can kill at the utmost 35 kilo 
gixms These calculations correspond veiv well with the 
fact that fRtnl cases of scorpion sting in idults are 
ixtremely rare thougli the mortality in young children 
reaches 60 per cent Scorpions art in this wiy on a 
different level from ni iny of the poisonous snakes as 
(.apt 11 n Lamb has shown the amount of toxin normally 
injected by a vigorous tobra is m iny limes the minimum 
lethal dose for an adult man I)i Wilson finds that 
certain animals living in the desert (including the hedge¬ 
hog) are naturally immune (at anv rate relatively) to the 
venom and Dr Tallart has immunised gnats and obtained 
an anti toxie serum with curative pnpiilies 

\n article by Dr Tribe shows that phthisis in Egypt 
does not differ very muih in frequent y incidence on 
rural and urban populitions and Ivpe from the same 
diseise in western Europe and Dr Sohhv gives a curious 
a < ount of the obstrtru < ustoms of llu n itives whit h 
seem to have undergone no materi il 1 liange sinre very 
remote times The volumi 1 (includes with the first instal¬ 
ment of what promises to be a monumental contribution 
11 the morphology of the human brain by Dr Elliot 
Smith The present section which is fully illustrated 
deals with the occipital region and tonions a great deal 
of original matter on the vexed questions of the stgmfi 
<»mc and homologies of the (involutions 

lhe general printing ot the volume is excellent though 
the inevitable misprint has crept in here and there The 
illustrations nre good and useful but we are sorry to see 
that the coloured plite illustrating Dr Symmers’s case 
tf secondary sarcoma of brain could not be printed in 
Lgypt A F B 


WIRhLl SS TEflGRAPin J\ H AR 
A VbRA interesting account cf the working of the 
wireless telegraphir w»r correspondence of the 
linns during the mrly pari of the Russo Japanese war 
w is given by Captain James at a meeting of the Sociity 
of Aits last week Ihis is the second o c ision on which 
the ft met has played a prominent ind linpoitant part iif 
(hr practical development of wireless telegriphy lhe first 
vvis when, shortly after Mr Mauoni had established com- 
munuation between America and Lngland, a regular 
correspondence wis started between thi two countries by 
mrans of wireless telegraphy 1 correspondence which was 
not however destined to last for vuv many days \ cry 
soon after its inception something went wrong and 
though since that time the Mircom Company has greatly 
clc vcloped its I r ins ctlanli sij,n illing and has effectively 
demonstrated ils utility and convenience for communicating 
with liners the shore ti sh re c correspondence has not 
been renewed 

The second case in which the limit intervened was 
also only of short durafic 11 but here the cessation 
xu due to its having met with too great success the 
icsults achieved having dc muiistruKd nat th it wireless 
telegraphy is useful for vv ir i orrrspondc 11 e but thut if 
1* too effective to be permissible 

lhe system selected for the equipment tf the Ilatmun 
was that of Dr dc I oiest 1 system which had already 
shown its eftiricncy during iht yacht races of 1903 the 
reasons that led to the choice of this system were its 
freedom from intirfer«me and the speed at which it could 
be worked, it being possible to transmit thirty to thirty- 
five words a minute is against ten to twelve words by 
any other svstim lhe experiences of Ciptun James 
vein certainly to bear mt the claim of freedom from 
interference In spite of the fact that four other systems 
were at work in close proximity to the Ilatmun - the 


NATURE 


|January 26, 1905 


308 


Russian Japanese British and Italian—Captain James is almost like a tornado in its suddenness, destructjWbty, 

never found his messages interfered with in any way and limited extent The duration of thle storm was only 

This notwithstanding that many of the messages sent half an hour and the resulting flood lasted less than an 

were of considerable length running from 1500 to 3000 < hour It was estimated that the storm area was from two 
words To transmit these long messages under all the to four miles in width and eight to ten miles In length and 

attendant difficulties was no mean achievement for wire . affected an area of twenty square miles 
less telegraphy and journalism alike I This storm was accompanied by a very heavy fall of 

Some of the incidents narrated by Captain James are hul some of the hailstones measured ij inches in diameter 


both interesting and amusing On one occasion when 
the Japanese steamed in to attack Port Arthur the 
Hatmun telegraphed the news of the firing of the first 
shot to Wei hai wef whence the message was forwarded 
express to London with the result that two hours later 
the 71 mes received the news so that on account of the 
difference in time the journal knew that an engagement was 
taking place six hours before it started On the occasion 
of the transmission of their first long message—one of 
1500 words—which was sent from a distamc of 130 miles 
from Wei h<u wel the operator listened anxiously at his 
telephone receiver after the first section of 350 words had 
been transmitted to know whether it hid been satis 
f ictorily ret cived For five minutes he waited then his 
face lighted up and he remarked Captain we will 
deliver the goods Wei hai wei says that it is coming in 
like a drum It is 1 remarkable achievement which 
journalists and men of suence highly appreciate that 
wireless telegraphy is capible even in adverse circum 
stances of transmitting messages that will come in like 
a drum Wireless telegraphy may still be in its infancy 
but the results attained by its use have shown that it is 
no longer in an experimental stage M S 



HOODS IN Till UN1TH) SIATTS 

f \ rur nu nber for July 38 we gave parti ulars of thr 
* great fiord that occuned in the Mississi| pi valley in 
1903 and of the damage done in Kansas and other places 
and also of floods in the Passaic River the information 
being cbtained from the reports issued bv the litnlogical 
Department of the United States We have te ently re 
reived a further report on Hoods in othrr paits of the 
States 

Ihis report states that the yerr 1903 w 11 be long remem 
bered for its extreme lo al var ations fro n noin al cl matu 
conditions Besides the flo ds n the W ss ssippi valley 
itreadv referied to due to he iv\ ind cont n iri s rainfall 
t tl mllirst it Ueppier n Oregon caused the loss 



of 100 lives and of property valued at half a million dollars 
one third of the town being entirely destroyed I his flood 
was due to a very heavy storm of short duration covering 
a very small area such storms being peculiar to this and 
r*gion and locally called a 1 cloud burst Such a storm 
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Fia 9 Clifto slier the flood of 1903 

Five days after the storm some that measured five-eighths 
ly seven sixtei nths in h were removed from a house buried 
under silt and mud and be dies were found in drifts of hail 
in nearly a perfect state of preservation 
Another destru live flood due to heavy rain occurred in 
South Carolina m the district situated on the southern 
slope of the Saluda Mount tins whirl) in ludes the foot 
hills and rolling country About half of it is rovered with 
timber the rema nder being cultivated and pasture land 
ihe surface slopes are such that the water runs off rapidly 
and there is verj little stongi 

Rain had occurred daily for some time previously 
saturut ng the griund and culminating in a fall of from 
3) to j inches in twenty four hours 

The greatest destruction caused by the flood due to this 
rainfall was the wrecking of three I irge rotton mills 
situated at Clifton (Tigs 1 and 2) on the river Pacolet 
At one mill 1 chi nney stack 137 feet high was washed 
down and the mill with shops engine and boiler houses 
and sixteen cottages entirely destroyed At mrlher mil 
1 to feet of the mdin building and the wbeelhouse were 
totally wro ked and the machinery of the lower floors 
severely damaged by water mud and drift and several 
c ottages wero destroyed In another mill fifty two women 
end children were drowned Railway traffic was stopped 
for a week The damage to the mills and other property 
was estimated dt 3} millions of dollars 


hhlSMOI OltliAI NOTH* 

'PHE third number of vol x of the Bollahno of the Italian 
A Seismologies! Society contains the first instalment of 
the earthquake record for 1903 This is now in charge of 
Dr G Agamennone and follows the same lines as in 
previous volumes except that it has been found impossible 
to continue the attempt to reproduce all the records of 
earthquakes registered in Italy This change is a con¬ 
sequence of the great increase in the number of stations 
where instruments devoted to the new seismology have been 
set up and the consequent impracticability of collecting In 
one periodical all the records of even the limited number 
of great world shaking earthquakes Italy will therefore 
be content with publishing its own records and at mott 
n few lines will indicate those earthquakes which have aim 
been recorded out of Italy 
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Improvement* are continually being made in the inttru 
manta uaed in even branch of icienca and seismology 11 
no exception Prof Onion pubiiehee (Publication* o? the 
Earthquake Inveettnation, Committee No 18) an account 
of a combination of light, inverted vertical, with a heavy 
honaontal pendulum with which It i* claimed that a penod 
of sixty eeconds can eaeily be got from an initrument 
which doe* not exceed i metre In height and length of boom 
Prof Alippi in the Boll Soc Sumol I tel vol x No 3 
deacribe* a fimple device for overcoming the tendency 10 
adherence in the electric contact* of delicate seismoscopes 
it con*i*t* in placing an ordinary electric bell without the 
gong in the circuit and fixing it *0 that the clapper beats 
agaimt the (tone slab on which the seismotcope rests He 
find* that the vibration «et up by thi* is sufficient to cause 
the two part* of the contact to separate without in any 
way affecting the instrument and suggests that it would 
be better to incorporate a sm til electric vibrator in the base 
of the seismoscope to act like the dccohcrer in wireless 
telegraphy 

The mysterious sounds known locally as mist poeRers 
barns! guns &c and now generally looked upon as seismir 
are the subject of a short note by Prof Alippi who records 
two new localities and names In the neighbourhood of 
Arezzo they are known as baturlio della marina and m 
the country between Bologna and Modena as romba di 
Sassuolo Ihe multiplication of localities where these 
sounds arc fanuli ir and of loctl names for them is thought 
by Prof Alippi to render a generic name desir ible and 
h< suggests brontid which has certainly the advantages of 
being dts nptive and of implying no theory of origin (Bol 
Snc hi smol ltal x part 111 ) 

The relation between the variations in latitude at Pokio 
and the occurrence of earthquakes in Japan is the subject 
of a paper by Prof Omori in No 18 of the Publications of 
the Earthquake Investigation Committee he finds that the | 
destructive lailhquakes of the last eight years all occurred 
during penods of high or low value of the latitude and 
none at times when this was changing from one to the 
other This result s said to be in harmony with the results 
obtained by Prof Milne but we may point out that this 
is not so what Prof Milne found was that the greatest 
frequency of w rid shaking earthquakes coincided with the 
most rapid var ation in the position of the pole while Prof 
Omori finds that the destructive earthquakes of Jap in 
occurred at t mes when the latitude was stitnnarv or onlv 
changing very slowly What his investigation seems to 
show is that any connection which there may be between 
the occurrence of redlly great earthquakes and changes in 
the position of the axis of revolution docs not extend to 
local earthquakes 


UNIVERSITY AND EDUCATIONAL 
INTFLLIGL NCF 

In accordance with the will of the late Mr George 
Smith of St Louis the treasurer of Harvard University 
has received it is stated by Science a payment of 51 ijooi 
When this fun 1 reaches 90 000 1 by accumulation three 
new dormitories are to be erected 
At the institute of archaeology of the University of 
Liverpool a course of lectures dealing with recent re- 
searches on the ancient eites of Greece and with the 
historical geography of western Asia particularly Pales 
tine has been arranged and will be delivered on successive 
Wednesdays of this spring term The lecturers are Dr 
Caton and the Rev M Linton Smith 
1 he President of the Board of Education has appointed 
Mr T S Dymond of the Fssex County technical Labor 
atones Chelmsford to an inspectorship under the Board 
and to act as special adviser in matters of rural educa 
tion of nature study in public elementary schools, of 
agricultural instruction in evening (including afternoon 
and Saturday) schools and of the advancement of various 
forms of technical education in rural dlstnct* 

Thi Buck* Education Committee under the presidency 
of the chairman Lord Buckinghamshire, ha* decided that 
a communication should be Teeued to all school corre- 
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spondents in the county requesting the managers to 
consider the desirability of introducing the teaching of 
the subject! of hygiene and temperance into the schools 
under their charge and referring to the support given 
to the movement by 13 000 members of the medical 
profession 

About twenty scholarships ranging in value from sol 
to 50 1 a year and exhibitions for men and women 
tenable at University College King s College and the 
rast London Technical College in the faculties of art* 
science and engineering will be offered for competition 
on June 37 and following days bull particulars and 
forms of application may le obta md on ippliration to 
the se< retary of the Inter Collegiate Scholarships Board 
King s College Strand W C 

The conference on school hygiene which will be held 
at the University of I nndon on February 7-10 will be 
opened with an address by Sir Arthur W Rucker F R S 
on The Coordination of the leaching of Hygiene ’ 
The subjects of papers foi discussion include the follow 
ing — Physical dnd Mental Development during School 
I ife Miss A J Ccoper Physical Inspection Dr 
\ K Chalmers Building and Lquipment Sir Aston 
" bb R A Sanitary Inspection Dr J I J Sykes 

I raining of Tea hers Prof C S Sherrington FRS 
nd Training of Scholars Prof Findlay 

I hr British Medical Journal announces tl at the French 
| Congress of School Hygiene w 11 hold its second meeting 
in Pans this year at Wh tsuntide i he following is the 
programme of hscussions (1) the tiedical inspection of 
1 prmry schools (a) the education of fam lies in school 
I hjg ene (a) vacat ons end hoi days (4) tuberculosis ind 
le ichers (4) the overloading of s bed courses and rom 
pet ti ns ft r admission to large schools Profs Dcbove 
( rancher I andouzy an 1 Pin erd are honorary presidents 
of the congress All communications should be addressed 
to Dr I Ch Roux 46 rue de Crenelle Paris 

Ilir annual generdl meeting of the Association of 
Techn al Institutons is tr It held t the Mimheiter 
School of Technology on January 27 lhe hisntss will 
include the address of (he president Sr Ph lip Mtgnus 
o isideration of the rounril s report the elec tion of 
cUlcers and the reading of papers The subjects to be 
de lit with are — The Coordination of the Work of 
Tvening Continuation Schools and Municipal Technical 
Institutions The Cooperation of Fmployers in the 
Iechni al Tr lining ot their Apprentices dnd The 
R gistration of leachers in Te hnical Inst tutions 

The annual general in et ng of the members of the 
Association of Directors and Secretaries for Education 
wes held in London on January iq and 20 Mr F 
Will inson the rhairman for the vi ar presided and in 
the course of his rem irks dealt with the new regulations 
fer secondary schools f the Board of Fduration Ihe 
following resolution w cs adopted by the association 

ihat the policy at preseit pursued at S luth Kensington 
with reference to the ere ti n financ ng and control of 
se ndary day schools is cclculated to cast a heavy burden 
upon the ratepayers wh le at the same time depriving 
them of adequate control 

Mr A J Cimson dcscrb«d lefort the Institut on of 
Mechanical Engineers on Jcnuniv 20 his impressions of 
sixteen engineering werkshops visited by him in Amerira 
In the course of ms remarks hp said that a feature of 
the engineering industry that impressed him was the 
close intercommunu xtic n of technical institutes and manu 
facturing workshops of profess rs and manufacturers and 
the presence in minor positions of authority of young 
men who had passed through a romplete course of 
technical instruction ’ In th s country tnanuf uhirers as 
a rule have yet to learn the vdue of scientific investi 
gation and scientific education as factors of industrial 
progress 

Sir William White delivered an address at the Battersea 
Polytechnic on January ai on the systematic study of 
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engineering He expressed the opinion that in the teach 
ing of thoae who have to work during the day and 
have only the evening in which to atudy Great Britain 
is making progress In many departments of technical 
education there is ellU much to learn but in classes such 
as those in polytechnics England has led the way Ihe 
full value of such studies is often not attained said Sir 
William White because of the absence of a scientific 
method of teaching Some teachers are uninformed them¬ 
selves and the consequences are serious to their students 
the want of a good Fnglish elementary education has 
been recognised but in second cry education theic is much 
which still remains undone He advised every student of 
engineering to apply himself to the study of mathematics 
and applied mechanics without which an engineer must 
be it 1 disadvantage and hate to work in the dirk 

Rfisrfnce was made last week (p aht) U the grant 
of juol a year for the next five years voted by the 
Drapers Company for work m the dcputment of applied 
mathemat cs at University College I ondon lhe company 
has lor g taken an active part in the development of higher 
education and the enlightened policy which has prompted 
it to m ike grants in aid of university work and scientific 
research in London will we trust he idnpted by other 
Lity companies No better testimony to the value of such 
grants could be obtained than is itforded by the memoirs 
whi h have been published i nt lining the results of work 
c irritd on in Prof Karl leirsons liboratcry (see for 
instance a note in Nati be tf Niven ber 3 1904 p 15) 

In acknowledgment < f the assistance given by the Drapers 
Company to work of this kind the louncil of University 
College pissed the following resolution at its last meet 
ing — lhat the council desire to convey to the Court 
of the Worshipful Company of Drapers their lest thanks 
for the vote of aooof towards further assisting the 
statistical work and higher teaching of the department of 
applied mathematics it University College By their 
original grant of tooof for this purpose the court has 
enabled the council to appoint an adequate stefl ind to 
purchase valuiblc appantus for the work of the depart¬ 
ment By generously continuing their aid the court will 
enable the work thus begun to be placed upon a more 
permenent fcoting and will prepare the way fer the 
establishment of a permanent statistical institute 
A rsiurn showing the amount spent on technical 
education by local authorities in England and Wales— 
with the exception of four whith have made no return— 
during the ye ir 1902-3 has been prepared by the Board 
of Fducilirn ind issued as a Blue book Ihe return 
shows tint the total amount ft the residue receive! under 
the local Taxation (Customs and Excise) Act by the 
rounc its c f counties and county boroughs in Tngland 
(excepting the county of Monmouth) in 1902-3 was 
879 405! of which 840 253! was appropriated to educA 
tionil purposes and 39 tqa/ to relief of rates the latter 
sum including 22 366i devoted by the I ondon County 
(runnl to relief of rites Of the 49 county councils 43 
were applying the whole of the residue to technical educa¬ 
tion and 3 a part of it to the same purpose Of the 
councils of the 04 count) boroughs 61 wire devoting the 
whole and 3 1 part of the residue to technical education 
Further 4 countv councils And the councils of 31 county 
boroughs 101 boroughs and ait urban districts in 
England were making grants out of the rates under the 
Technical Instruction Arts and 31 local authorities were 
devoting funda to 11 clinical education out of the rate 
levied under the Public Libraries and Museums Acts 
Thirty three local authorities raised sums by loan on the 
security of the local rate under the Technical Instruction 
Acts The total amount expended on technical education 
durng the tear was 1 1492161 The total amount of the 
residue pud to the 13 county councils and the councils 
f the 3 county boroughs m Wales and Monmouth was 
42 201J Ihese local authorities devoted the whole of it 

to intermediate and technical education chiefly under the 
Welch Intermediate Education Act 1889 The total 
amount expended on technical education in Wales and 
Mcnnouth under the Technical Instruction Acts during 
the ceir was 42 781/ 
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SOCIETIES AND ACADEMIES 

London 

Geological 8ociety, January 4—Dr J E Msrr, 
F R S president, in the chair —The marine bed* in the 
Coal measures of North Staffordshire J T HsMw, 
with notes on their palaeontology by Dr Wheel ton Hind. 
The stratigraphies! position of the marine bede can be 
located with exactness tn situ ihe boruons can be 
utilised for the subdivision of the Coal-measures lhe 
known hornons at which marine fossils have been obtained 
were enumerated and a map of the distribution of these 
beds was given lhe Speedwell and Nettlebank bed 
appears to be the most important man no bed in the coal- 
held A detailed table of the beds m North Staffordshire wa» 

S ven to show the exact position of the marine beds Dr 
ind in his notes on the pala-ontology remarked that from 
the base of the Pendleside series to the top of the Coal- 
measures there is an unbroken succession of beds—at one 
time marine at another estuarine without unconformity 
—The geology of Cyprus C V I t llsmy. with con¬ 
tributions by A J dukee-Brown*. The Kyrenia Moun¬ 
tains rise to heights of more than 3000 feet They are 
composed of rocks tilted into a vertical position altered 
by compression and intrusion and are devoid of fossils 
T hey are referred by Prof Gaudry to the Cretaceous, 
period and are lompired by him with the hippurite 
limestones of Attici The Kythraean rocks (Upper Eocene) 
are bised on breccias and conglomerates made up of 
fragments of the lrypanian limestones No fossils except 
a few small tests of Globigerina have been found in this 
series which consists entirely of volcanic d6bns The 
Idnlian (Oligocene) senes appears to rest conformably on 
the last 1 lie gypsum beds are largely developed in the 
south the white chalky marls ind limestones extend over 
nearly one half of the island and are always conspicuous 
from their intense whiteness Foraminifera are abundant 
and other fossils hive been found which indicate that the- 
beds are mainly of Oligocene age Igneous rocks are 
most conspicuous in the centre of the island They are 
intrusive into the formations already mentioned lhe 
rocks include augite syenite rhyolite Iipante olivine 
dolente basalt augite and several varieties of serpen 
tine Miocene rocks have cnly bt«n recognised in the 
south east of the island The Pliocene strata lie in hon 
zontal or slightly inclined beds resting unconformably 
upon all older rocks The Pleistocene rocks sometimes 
attain a thickness of jo feet lhe cave earths have yielded 
Hippopotamus 1 mnutus and tlephas Cypriotes to Miss 
D M Bati An account of the chief economic mineral 
products of the island is given Descriptions of some of 
the rocks a note on the Miocene rocks and a sketch of 
the phvsiral history of the island are contributed by Mr 
Jukes Browne 

Mathematical Society, January 13—Prof A R Fortyih 
president in the chair—Basic generalisations of well 
known analytic functions Rev F H Jaokeon. Recent 
investigations have lid to generalised forms of the serial 
expressions of certain functions Die functional characters 
of the new series the domains of convergence and the- 
possibility of finding linear differential equations satisfled 
by the gcnrralisid functions are the matters that next 
claim attention The author explained the degree of 
success which he had attained In these lines of investi 
gation Current flow in rectangular conductors H 
Fletcher Moulton The paper deals with the resistance 
of a rectangular lamina between electrodes which occupy 
portions of opposite sides and the distribution of currents 
which flow in i conducting lamina bounded internally and 
externally by squares—On the kinematics and dynamics 
of a granular medium in normal piling J H Jsans 
The paper u o upted with problems suggested by Prof 
O Reynolds s Sub mechanics of the Universe ’ An 
attempt is made to examine the question of the permanence 
or non permanence of peculiarities of piling such as Prof 
Reynolds interpreted as matter electricity magnetism 4c 
Tho results go to show that such peculiarities would be 
transient and that a universe constructed as imagined by 
Prof Reynolds would suffer instant dissolution, after which 
particles of matter charges of electricity 4c wouldl 
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appear fortuitously at rare Interval*, and have no con 
turnout existence either in tune or space If the aether 
were a granular medium in normal piling it would be 
aolotropic with eighteen elastic constants, and the velocity 
of propagation of waves of high frequency would be much 
greater than that of waves of low frequency Light 
transmitted from distant stars would consist largely of 
mirages and coloured spectra—On a class of expansions 
in oscillating functions Prof A C Dixon The paper 
deals with expansions of the kind discussed by I louville 
and Sturm in which arbitrary functions are expanded in 
series of special functions which satisfy differential equa 
Uons of a certain type These expansions are used fre 
quentlv in applications of mathematics to physics lhe 
object of the paper is to give a rigorous proof of the 
possibility of such expansions in the case of functions 
which are analytic throughout the proposed range of 
validity of the expansions—Generational relation* for the 
abstract group simply isomorphic with the gre up 
LI [a p*] Dr W H lusssif.-On alternant* and con 
tmuout groups Dr H l Baker. The paper is occupied 
with the proof of that fundamental theorem of non 10m 
mutative algebra which is usually written in the form 
«i«s»eo where a and b are non-commutative quantities 
and c is a senes of alternants of a and b The proof is 
derived from a property of a matrix called the X matrix 
which involves the structure constants and one set of the 
canonical variables of the parameter group This property 
is established independently of the theory of continuous 
groups It is proved further that every alttrnant of 
l matrices is an x matrix and thence is obtained a gencril 
expression for the equations of the first parameter group 
—A generalisation of the Legendre polynomial H 
Bateman—Isogonal transformation and the diameter 
transformation II 


Royal Astronomical Bociety, January 13 —Prof H H 
Turner president in the chair—The eclipse of Agathocles 
in the year —309 Prof Nsweombi T he author considered 
that this eclipse had been identified by Celoria with an eclipse 
said by Cleomedes to have been total in the Hellespont 
Assuming this to be the case it would be necessary to 
make a diminution of i* 5 in the secular acceleration — 
The longitude of the moon s perigee Mr Cowell — 

Magnetic storms and associated sun spots Rev A I 
Cortle. Discussing Mr Maunder s paper (read at the 
November 1904 meeting) 1 other Cortie considered it 
was still possible to consider sun spot phenomena and 
magnetic storms as produced by some common cause and 
brought forward evidence from the Stonyhurst observations 
which he thought conflicted w th some of Mr Maunder ■ 
conclusions —A paper on the same subject Prof 
tohueter Prom Mr Maunder s statistics which Prof 
Schuster discussed it appeared that in some foim or other 
magnetic storms recur at intervals apparently identical 
with that of the revolution of sun spot zones The author 
was unable however to accept Mr Maunder s explan 
ation of the cause of the storms which he considered as 
of terreitrial origin the earth s diurnal rotation being 
the real source of the energy The energy thus drawn 
away from the earth would tend to diminish its velocity 

of rotation but in 1 million years this diminution would 

not amount to more than a second a year Without form 
mg a definite theory on the subject Prof Schuster 

suggested that there is somo solar effect propagated in 
straight lines which may increase the electric conductivity 
of the earth s atmosphere and thus set a magnetic storm 
going without supplying its energy The author concluded 
that Mr Maunder hdd shown the urgent importance of 
further investigation but that the facts have become more 
difficult to understand and explain After a discussion 
followed by a reply from Mr Maunder the meeting 

adjourned, many other papers being taken as read 


Pams 

Academy of Sciences January 16 —M Troost in the 
ehair —On the generalisation of an elementary theorem 
of geometry II Ppineard. The theorem that the sum 
of the angles of a plane triangle Is equal to two right 
angles Is extended to the case of the tetrahedron —-On 
some theorem* relating to algebraic surfaces of linear 
NO 1839, VOL 71I 


connection greater than unity i mile Picard. — On 
some physical constants of calcium and on calcium 
amalgam H Melaaan and M CSavanna —On the 
0 methyl t-alkylcyclohexanones and the corresponding 
alcohols homologates of menthone and menthol A 
Haller. 0 Methylcyclohexanone which can be prepared 
either by the decomposition of pulegone or from metacreaol 
by Sabatier and Senderena s method is treated with 
sodium amide and the alkyl iodide A mixture of various 
alkyl derivatives is obtained which up to the jiresent has 
not been completely separated into its constituents —On 
a synthesis of menthone and menthol A Hauler and C 
Martina. Methylcyclohexanone is treated successively 
with sodium amide and is jropyl iodide the mass treated 
with water extracted with ether and the latter solution 
fractionated in a vacuum lhe physical properties of the 
menthone obtained as well at> those of its oxime semi 
(arbaaone and other derivatives show that the synthetical 
is identical with the natuial product—Observations of the 
Borrelly comet (1904 c) made it the Observatory of Paris 
with the 30 5 cm equatorial G Bigourdan —On irregular 
ilgebraic surfaces bedengo Knrlquee—On some points in 
the theory of numbers Ge irges RBmoundos —On equations 
of the parabolic type S Berneteln —On fluorescence 
G Camlohal The author has repeated some experiments 
of J Burke on fluorescence w th some additional pre 
cautions His conclusion which is opposed to that of 
Burke is that the coefficient of absorption of uranium 
gl >ss for the radiations which it emits during fluorescence 
is the tamo whether the fluorescence be excited or not — 
Some combinations of s imorium cl loride with ammonia 
C Matignon and R Trannoy ban inurn chloride 
forms eight different compounds with gaseous ammonia 
lhe range of temperatures between which each of these 
compounds can exist together with the heats cf dissoci 
ation were determined —On a colloidal hydrate of iron 
ol tamed by electrod ilysis and on some of its projwrties 
J Tribot and II Chrdtlen A solution of ferric hydrate 
in ferric chloride was placed in an ordinary Graham 
dialyser and the amount of chlorine remaining in the 
solution determined at different intervals of time in the 
first place on simple dialysis and afterwards when a 
current of 1 ampere was passed through the solution 
In the latter case the chlorine was more quickly and more 
completely removed the theory of the two cases is given 
in detail md the theoretical and actual results compared 
—On an isomende of tnchloracetone G Fsrrlsr and 
E Frost Aluminium chloride is allowed to act upon 
alcohol in carbon bisulphide solution and chloral is added 
A liquid product possessing the composition and molecular 
weight of tri hlor icetono is obtained Hie reactions how 
ever are quite different from this latter substance and 
CCI, 


the formula Ili—. 
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is provisionally proposed —lhe nilgra 


cion of the ethylene linkage in unsaturated acyclic acids 
L E Blalea and A Lutt ringer The migration of the 
ethylene linkage has teen studied in the tase of six 
alkylacrylic acida and normal afl hexenic acid It appear* 
to move into the longest chain giving cither an laomenc 
acid or a y lactone —On the combination of natural leucine 
with carbamic at id M Hugounenq and Albert Moral 
On a new method of synthes sing saturated ketones by 
the method of catalytic reduit on M Daraana It is 
shown that in applying the reaction of Sabatier and 
Stnderens the temperature it whirh the reduced nickel 
is reduced is of equal unpcrtance with the tempera 
ture at which the redu tion is carried out If the nickel 
is prepared at 245° C to 250° C and the reduction is 
earned out at 18 ® G to iqo° C unsatunted ketones can 
be readily 1 educed to the coriesponding saturated com¬ 
pounds without the formation of considerable amounts of 
secondary alcohols as by products 1 he reaction has been 
applied to mesityl oxide methylhexanonc and methyl 
heptenone —Observations on the Borrelly comet (1904 a) 
made at the Observatory of Besanfon P Ohefardst— 
Obsirvatlons of the Borrelly comet (c 19(4) made at the 
Observatory of Algiers with the 318 cm equatonal 
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MM RamlMUHl and »y.—Orogenlc sketch of the chaig^ 
of the Atlu mountains to the north-west of Chott el 
Hodna M tavornln.—On the existence and the 
abnormal tectonu situation of the Eocene deposits in hew 
Caledonia J Bsprat and M Slroatst.—Geological 
observations collected by the Chari—Lake Chad expedi¬ 
tion H Courtwt.—Contribution to the chemical study 
of the soil, water and mineral products of the region of 
Chan and of Lake Chad Alex M Sb s it—On the spring 
at Hammam Moussu near lor Sinai K Fourtau and 
N OsorfladSs. Ihe witer from this spring approxi¬ 
mates to the water at Wiesbaden containing sodium 
chloride and the sulphates of lime and magnesia It has 
a slightly at id reat tion —Man and the mammoth at the 
Quittrniry period in thf soil of the Rue de Rennes, south 
of Saint Germ un dec Prds M Capitarc Excavations in 
this district have led to the discovery in the Quaternary 
strata of several roughly executed flint heads and a well 
preserved tooth of the mammoth It follows from this 
and previous disiovenes that man the elephant and the 
rhinoceros lived in the Seine valley on tne actual spot 
where Paris now stands —Chlorophyll assimilation in the 
absence of oxygen Jean Prladal, It is shown that the 
presence of oxygen in the atmosphere surrounding the leaf 
is not indispensable for the process of assimilation —A 
gum bearing Stereospermum in Madagiscar Henri 
•lumallo Tne physiological effects of ovariotomy in the 
goat P OcMitu and A Sabss Amongst the 
advantxges of this operation in the goat are the disappear¬ 
ance of the characteristic smell of the milk, an increased 
seiretion of the milk and prolongation of the lacteal 
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THE QUINTESSENCE OF HA^CKELISMUS. 
The Wonders of Life. A Popular Study of Btological 
Philosophy. Supplementary volume to “ The Riddle 
of the Universe ” By Ernst Haeckel. Translated 
by Joseph McCabe. Pp. xiv+501. (London • 
Watte and Co., 1904.) Price 6* net. 

HIS new book by the Indefatigable Haeckel it. 
supplementary to his “ Riddle of the Universe." 
That several hundred thousand copies of the “ Riddle ” 
were sold indicates the widespread interest taken in 
what the author calls “ the construction of a rational 
and solid philosophy of life,” or in what others would 
call an extremely biological way of looking at things 
But the “ Riddle ” and its solutions raised storms of 
criticisms and evoked hundreds of reviews—both 
friendly and hostile—besides many large pamphlets 
and even a few books, not to speak of more than five 
thousand letters. To these collectively, friends and 
foes alike, Haeckel now replies in this “ btological 
sketch-book,” written uninterruptedly in the course of 
four months when he whs completing his seventieth 
year in a vacation at R.ipallo, a tiny const-town of the 
Italian Riviera. He had leisure there to think over 
all the views on organic life which he had formed in 
the course of a many-sided experience of life and learn¬ 
ing since the beginning of his academic studies (1852) 
and his teaching at Jena (1861). The constant sight 
of the blue Mediterranean, the animal inhabitants of 
which he knows so well, his solitary walks in the wild 
gorges of the Liguriun Apennines, and the moving 
spectacle of tho “ forest-crowned mountain altars,” in¬ 
spired him with “ a feeling of the unity of living 
nature —a feeling that only too easily fades away in 
the study of detail in the laboratorv ” He hopes that 
his readers may be moved by his book “ to penetrate 
deeper and deeper into the glorious work of Nature, 
and to reach the insight of our greatest German 
natural philosopher, Goethe. 

“ What greater thing in life «,in man achieve 
Than that God-Nature be revealed to him? ” 

The work is described as “ a popular study of 
biological philosophy it is divided into four sections 
—methodological, morphological, physiological, and 
genealogical, whkh deal respectively with the know¬ 
ledge of life, the nature of life, the functions of life, 
and the history of life. It raises no end of perplexing 
problems—life and death, nutrition and reproduction, 
heredity and variation, sensation 'and intelligence, 
morality and religion. It discusses protoplasm and 
the cell, spontaneous generation and evolution in 
general, the “ pro-morphology ” of organisms and the 
intricate architecture of the brain, the recapitulation 
of phytogeny in ontogeny, the inheritance of acquired 
characters, the evolution of sensation, sesthesis, intelli¬ 
gence, and morality. In short, it comprises practically 
everything, including miracles, tke Aligious thoughts 
of Mr. Romanes, the univgrtity curriculum, the in¬ 
crease of pauperism, the introduction of Spartan 
elimination-methods, the jostles’ Greed, the immacu- 
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late conception, immortality, and a belief in a personal 
God. A book with so large a purview is bound to be 
sketchy—and the author calls it “ a biological sketch¬ 
book but sketchiness in dealing with subjects so 
momentous is apt to be unsatisfactory, and, while 
Haeckel continually and quite fairly refers to what 
he has said elsewhere in his large family of books, the 
discriminating reader may justly complain that he 
has often to deal rather with an assertion of convic¬ 
tions than with u ren-oned argument What carries 
one on from page to page w the feeling that we have to 
listen to a veteran w ho is telling us frankly and fear¬ 
lessly what he believes to be true in regard to the order 
of nature and our place in il 

From one point of view Haeckel’s discussion of the 
“ Wonders of Life " is an apology for “ Monism ” or 
“ Hylo/oism.” In studies of “ unequal value and in¬ 
complete workmanship,” as the illustrious author con¬ 
fesses, an attempt is made to show how we may attain 
to the conception of one great harmoniously working 
universe—“ whether you iall this Nature or Cosmos, 
World or God ” without utilising any knowledge 
which is not of empirical origin and a posteriori. We 
must not allow metaphysical fictions to intrude on our 
philosophy- still less into our science; we may work 
with the “law of substance,” blit there is to be no 
hocus-pocusing with transcendental formula:; science 
is sufficient unto hei self, and is justified of her children; 
criticism of her postulate and categories is a w’aste 
of time when there is so much to do; psychology is 
“u branch of physiology,” and it is unprofitable to 
think about thinking; a “ thioiy of knowledge” is 
a luxury for the leisured. Everything seems to be¬ 
come plain sailing if we embark on the craft 
“ Hylo/oism,” but we rrquirc faith to help us across 
the gangw-jy. 

From another point of view Haeckel’s book may be 
taken as an expression of the outlook on man and 
nature which ntay be renched by a conscientious pur¬ 
suit of the scientific method. Those who remuin 
agnostic or positivist in regard to 1 ithor monism or 
dualism in any of theii foims will be interested in 
hearing once more of the order, unity and pro¬ 
gressiveness of nature’s tallies, and in considering 
the practical proposals whiih a thorough-going 
Darwinian has to ofler in regard to incnpables and 
incurables, pauperism and crime. Wc cannot do more 
than remark that these piuposuls preach elimination 
rather than eugenics; thev are more akin to surgery 
than to preventive medicine. Much of the book is, 
naturally enough, an eiho of previous works—the 
“ Monera,” the “ (i.istr<ra Theory,” the “ Natural 
History of Creation,” the “ Evolution of Man," and, 
what has always appealed to us the author’s magnum 
opus, the “ Gencrclle Morphologic” (1866); but all 
has been modernised and orientated afresh to illustrate 
what Haeckel was so much impressed with at Rapalki, 
the unity of living nature A11 interesting illustration 
of the uuthor’s artistic enthusiasm and indifference to 
popularity will be found in the pages on pro¬ 
morphology, wherein he discusses the architectural 
symmetries of organisms, as he did forty years ago. 
The eentrostigmatic, ccntrnxonial, and centroplane 
P 
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type* of architecture have lome personal fascination 
for us, but they must be caviare to the general. 

To illustrate more concretely the general tenor of 
the “ Wonders of Life,” we may refer, for a moment, 
to the first two chapters, on truth and on life. In 
the chapter on truth we are Introduced to the 
” phrontma the organ of knowledge, a definite and 
limited part of tho cerebral cortex, consisting of 
association-centres, the innumerable cells of which are 
the elementary organs of the cognitive process, the 
possibility of knowledge depending on their normal 
physical texture and chemical composition. How this 
august possibility depends on the organisation of the 
“ phronetal cells ” remains entirely obscure, and no 
amount of “ bluffing ” will lessen this obscurity. As 
to life in general, its phenomena are determined by 
the physicochemical organisation of the living matter; 
metabolism has its analogue in inorganic catalysis; 
reproduction is analogous to the “ elective multipli¬ 
cation ” of crystals; and sensation is a general form 
of the energy of substance, not specifically different in 
sensitive organisms and irritable inorganic objects 
(such as dynamite). It is unfortunate, however, for 
this view of things that we cannot at present interpret 
even the simplest vital phenomenon in terms of physical 
and chemical formulae. But we must remember that 
while “ there is no such thing as an immaterial soul,” 
a “ soul ” in the atom “ must necessarily be assumed 
to explain the simplest physical and chemical pro¬ 
cesses.” It seems to us six of one and half a dozen 
of the other whether we recognise the soul at the top 
or at the bottom. In Aristotelian language, there is 
nothing in the end which was not also in the 
beginning; in plain English, we put into the beginning 
what we know to be in the end. In fact, when we 
pass from the descriptive, formulative, interpretative 
task of science to philosophical explanation—whether 
monistic or dualistic—we load our intellectual dice. 
The only alternative is positivism, which is not 
amusing, and refuses to play. Haeckel’s monism, we 
are bound to confess, appears to us to be dualism in 
disguise. He predicates for his “ substance ”—which 
is from everlasting to everlasting—a trinity of funda¬ 
mental attributes, matter, energy, and sensation. 

It is one of Haeckel’s pastimes to coin new words, 
and now and again he has hit on a term which has 
been really useful, and has come to stay. In his 
“ Wonders ” his verbose inventiveness is still manifest. 
For the sciences which deal with inanimate nature a 
term is needed, and we are invited to choose between 
abiology, anorganology, abiotik, and anorgik, each 
of which seems worse than its neighbour. “ Erg- 
ology ” we might digest, but when it comes to 
perilogy, metasitism, trophonomy, tocogony, gonima- 
tology, plasmodUmlsm, and metaplasmosisms, the 
suggestion of an emetic is so obvious that wc cannot 
swallow them. 

We wish to make a remark in regard to the trans¬ 
lation. Haeckel’s preface is dated June 17, 1904, and 
this means that the translation has been accomplished 
with quite remarkable rapidity. It is on the whole 
clear and vigorous, but it betrays inexpertness. Thus 
we would point out the undesirability of calling 
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Acanthocephala “-tlBh-worms,” or Clftfpadl* “-<**•*>* 
ing-crab* ” or ‘‘-crawling crab*," or Artao £ir 
common garden snail,” or HolothurUns , ***•■ 
gherkins,” and ire could add to thl* H*t conaideraUy. 
There seems something wrong, too, In calling repro¬ 
duction ” transgressive growth," and we wonder what 
« wonder-snails ” can be, or ” the actinia among the 
tunicate*. ” In regard to the articulation of the lower 
jaw in mammals, we learn that “ this joint is temporal 
and so distinguished from the square joint of other 
vertebrates.” “ Square ” is a quaint way of referring 
to the quadrate bone! The translator ha* not the 
vaguest idea what he is translating. Defective proof¬ 
reading introduces us to a number of strangers, such 
as an early microscopist “ Crew ” in England and a 
prominent modern biologist who is always referred to 
as “ Dc Bries. ” We are interested also in a renowned 
physiologist called Felix Bernard, and in what Wilhelm 
Prcyer did “ for the plant.” Such is fame! Beside 
these, misprints like Cecidomyca, Ichtyosauri, and 
diatomes arc trivial. It is a very unusual proceeding 
to print every technical name of class, genus, or species 
in italics without capitals. 

In conclusion, while we entirely disagree with 
Haeckel’s treatment of philosophy, and believe that 
he has not justly realised what its office is, while we 
also disagree with some of Haeckel’J"Wence, e.g. 
the transmission of acquired characters, We desire to 
point out that this book expresses the sincere con¬ 
victions of a veteran who has done much for biology, 
and that its aim is to help towards including “ all the 
exuberant phenomena of organic life In one general 
scheme, and explaining all the wonders of life from 
the monistic point of view, as forms of one great 
harmoniously working universe—where you call this 
Nature or Cosmos, World or God.” As Browning 
said, our reach should exceed our grasp, “ else what’s 
Heaven for? ” 


A USEFUL BOOK FOR FRUIT GROWERS. 
The Culture oj Frutt Trees m Pots. By Josh Brace. 

Pp. x + uo (London: John Murray, 1904.) 

Price 5*. net. 

T is nearly half a century since the late Thomas 
Rivers built glass structures for the protection of 
his fruit trees in pots. He was led to do this because in 
several successive seasons the hardy fruit crops were 
almost destroyed by severe frosts, which occurred when 
the trees were in flower—a very critical stage in the 
growth of the trees. Mr. Riven was convinced that 
in order to be certain of obtaining crops of first-rate 
fruit of peaches, nectarines, apricots, plums, cherries, 
and even apples and pears, it was necessary to have 
large glass structures to protect the trees at that 
period. These early houses were not provided with 
means of heating them artificially, because it was then 
thought that the extra expense this would have en¬ 
tailed was unnecessary; but subsequent experience 
proved that a flow and return hot water pipe In each 
house not only provided additional security against 
frost, but the slight heat thus obtainable, if employed 
in bad weather while the trees are in flower, has a 
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jtftibd effete upon the pollen, and therefore assists in 
Mcuring the fertilisation of the flowers. 

Since that time the pot fruit trees cultivated in the 
Sawbrldgewofth nurseries of Messrs. T. Rivers and 
Son have provided a unique object lesson to British 
fruit growers, and the system has been imitated in 
father commercial establishments and in many private 
gardens, a notable instance being the gardens belong¬ 
ing to Mr. Leopold de Rothschild at Gunnersbury 
House, Afcton, where excellent results are obtained 
notwithstanding the fact that the gardens are in 
London. The author of the book under review has 
been charged with the care of the orchard houses at 
Sawbridgeworth for more than twenty years, and the 
details of cultivation he explains are those which 
have been practised with such conspicuous success in 
that establishment. It may be admitted that the 
orchard house is more necessary in the colder districts 
of midland and northern counties than in the south, 
but even in the south the season of ripe fruits can be 
prolonged by orchard house culture, and more perfectly 
developed apples and pears obtained for particular 
purposes. Who that has seen the exquisite specimens 
exhibited at the autumn fruit shows has not wished 
to cultivate fruits of similar excellence? It is the 
mission of Mr. Brace’s book to assist the reader to 
accomplish this purpose 

In the first chapter the author has described very 
minutely the construction of the best type of houses, 
and the Importance of commencing with suitable 
structures is so great that we are not disposed to com¬ 
plain that the subject occupies one-fifth of the 
book, as well ns several diagrams. From every point 
of view houses with span-shaped roofs are best, and if 
Mr. Brace’s instructions are studied, the cultivator, by 
moving his trees out of doors at suitable periods, will 
be able to make the most of the space afforded in the 
houses. 

In chapter ii., in which the furnishing of the houses 
with trees is considered, the best methods of arranging 
them are described, so that ns many trees may be 
grown as possible, and yet none be obscured by the 
others. If only one house is built, and this is of an 
appreciable size, it should be divided into sections, 
because peaches and nectarines can be treated more 
successfully when grouped by themselves, as the trees 
need to be syringed dnily until the fruits begin to ripen, 
which would not be possible if cherries or plums, 
which ripen much earlier in the season, were associated 
with them in the same division. 

Chapter iii. must be read very carefully, and should 
be frequently referred to by the inexperienced culti¬ 
vator. It contains details of cultivation, explains the 
best forms of training for the different kinds of trees, 
the process of potting, methods of forcing, pruning, 
summer pinching, value of surface dressings to the 
roots, cost of trees, &c. In the cultivation of fruit 
trees in pots, whether half standards, or bush trees of 
peaches, nectarines, and plums, or pyramids of apples 
and pears, the work of pruning and pinching is of 
the greatest importance, and if it be done unskilfully 
not only will the trees be unshapely and the fruit spurs 
become longer than is desirable, but the trees will fail 
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to contain sufficient fruitful wood to produce satis¬ 
factory crops. 

The best varieties of the different kinds of fruits 
for pot culture are described in chapters iv. and vil., 
and in chapter v. the subject of insect pests is dealt 
with, and the measures to adopt against these and the 
peach mildew are explained. Chapter vi. consists of 
a brief calendar of operations in the unheated orchard 
house for each month of the year, which is sufficient 
to remind the practitioner of the correct time to carry 
out the operations which are more fully described in 
the previous pages. 

In addition to other illustrations, the work is adorned 
with full-page plates representing pot fruit trees in 
bearing, being reproductions from photographs 
obtained in Messrs. Rivers’ nursery. These are re¬ 
produced in the very best manner, and the printing 
throughout the book is clear, and the type large and 
distinct. 

The book has little claim from a literary point of 
view, but the author has described in plain words a 
system of cultivating fruit trees in pots which, if faith¬ 
fully followed, will be attended with absolute success. 

R. H. P. 


A TRAVELLER'S COMPANION. 
Stanford's Geological Atlas of Great Britain (based 
on Reynolds's Geological Atlas). By Horace B. 
Woodward, F.R.S , F.G.S. Pp. x+140; with 34 
coloured maps and 16 plates of fossils. (Ixnidon • 
E. Stanford, 1904.) Price 1 as 6d. net. 

HIS work is a re-written and revised edition of 
the well known atlas, which was long a familiar 
object to the students of shop-windows near Temple 
Bar, associated as it was with geological diagrams 
of a highly venerable aspect. It was always attractive 
by its very neatness and compactness, and has gained 
further in these respects under Mr. Stanford’s care. 
The maps are printed in colours, and the concluding 
plates of fossils, reproducing for the most part Mr. 
Lowry’s refined workmanship, are almost as delicate 
as the engraved originals, which were published in 
1853. These plates, by the by, are not now arranged 
so consecutively as could be desired. Mr. H. B. 
Woodward has brought the text up to a modern stand¬ 
point, and we note references to the Pcndleside series, 
to the Mesozoic rocks in a volcanic vent in Arran, and 
to the occurrence of Pliocene mammalian remains in 
a fissure in Derbyshire—all matters of very recent 
history. The Upper Greensand and Gault are de¬ 
scribed and mapped together as Selbornlan, a com¬ 
bination of great stratigraphical convenience, however 
much it departs from the petrological and gcognostic 
mapping of early days. Here we see at once how the 
philosophic view of "organised fossils," introduced 
by William Smith, has made two types of geological 
maps necessary, one for the students of the earth's 
history, and one for the engineers, landowners, and 
agriculturists, to whom Smith made his first appeal. 
Luckily, in our British Isles, our “ drift ” maps, on 
a reasonable scale, go far to satisfy both requirements. 
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Mr. Woodward’s descriptions Of the various counties 
contain rather too much matter that could be discovered 
from the maps themselves. Though dealing with 
a land of most fascinating variety, they do not always 
rise to the demands made by the salient scenic 
features Yet these are the features that strike the 
common traveller, to whom this work must always 
be a boon. From his point of view wc have read 
the account of Gloucestershire a second time, and, 
of course, discover nothing to add, while we are 
grateful for a good deal of graphic description, tersely 
worded. The matter probably only needs a new 
arrangement, so that the reader who descends In 
imagination or in memory from the steep side of the 
Forest of Dean, and wonders at the great scarp of the 
Cotteswolds, facing him ten miles off across the 
Severn, is not dragged aside to loam that Coal- 
measures were discovered in the Severn Tunnel, and 
the irritating fact that “ sulphate of strontium is 
worked at Wlckwar in the Keupcr Marl.” The 
traveller wants to move forward; the open landscape 
lies before him; when he has gained his first broud 
physiographic view, he will condescend to scarih for 
fossils, and to rejoice in geodes of celcstine. 

The exceptional knowledge of the country possessed 
by the author is apparent in alt these careful pages. 
He has added, moreover, exceedingly practical de¬ 
scriptions of the geology that is to be learned along 
the main lines of British railways. His views on the 
nomend,tlurc of fossils are known from his published 
writings; but, while most of us are sadly inconsistent, 
he yields perhaps too little to the purists. If Mr. 
Woodward goes so far as Dorydcrma and Coelo- 
nautilus, where none will blame him, why does he 
retain Ammonites and Goniatites as unrestricted 
generic names? Why Echinoiory\ scutalus, which 
seems to surpass the historical acuteness of Mr. C. D. 
Shcrborn (see 11 Index to Zones of the White Chalk,” 
Proc. (icol. Association, June, 1904), and, side by side 
with it, (lalentes albogalcrus i We doubt also 
Protocardium for Protocardia; but these matters are 
outside the main intention of the atlas. As u com¬ 
panion in Great Britain, this handy book is to be re¬ 
commended to every traveller. The complete revision 
of the Scotch map, which is now so admirable, despite 
its comparatively small stale, makes us hope that 
Ireland, as a country of equal interest and variety, may 
be included in the next edition. G A. J C. 


THE TEACHING OF SCIENCE. 

The Preparation of the Child for Science. By M. E. 
Boole-. Pp. 157. (Oxford: Clarendon Press, 1904.) 
Price as. bd. 

Special Method in Elementary Science for the Common 
School By Charles A. McMurry, I’h.D. Pp. lx+ 
* 75 - (New York : The Macmillan Company, 1904.) 
Price 3s. 6 d. net. 

A GREAT change in the character of the books 
concerned with the teaching of science has taken 
place during the last twenty years Or so. A quarter 
of a century ago the claims of science to a place in the 
school curriculum were being advocated vigorously, 
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and men of science had still to convince reigning school¬ 
masters that no education was complete which ignored 
the growth of natural knowledge and failed to re¬ 
cognise that an acquaintance with the phenomena of 
nature is necessary to intelligent living. Speaking 
broadly, it may be said that most classicists even 
admit now that there are faculties of the human mind 
which are best developed by practice in observation 
and experiment One consequence of the success 
which has followed the persistent efforts of Huxley 
and his followers—to secure in the school an adequate 
recognition of the educative power of science—has been 
that modern books on science teaching are concerned 
almost entirely with inquiries into the best methods 
of instructing young people, by means of practical 
exercises, how to observe accurately and to reason 
intelligently. 

Mrs. Boole deals with the earliest education of the 
child, and gives a great deal of attention to the years 
which precede school life. Her book may be warmly 
recommended to parents anxious to adopt sane methods 
of educating their children and to teachers responsible 
for the training of the lowest classes of schools. Mrs. 
Boole rightly insists that the development in the child 
of the right attitude towards knowledge is of more 
importance during early years than the actual teach¬ 
ing. We agree with her, too, that “ the best science 
teacher is usually a thorough-going enthusiast in the 
science itself, who in the intervals of regular teach¬ 
ing, gets his pupils to assist him in his own investi¬ 
gations or pursuits.” But, unfortunately, the teach- 
ing profession is at present hardly attractive enough 
to secure the services of a sufficient number of 
ordinarily well educated men, and we shall have to 
wail a long time before we can expect to find many 
men of science engaged upon original research also 
teaching science to children in schools. Mrs. Boole’s 
little book deserves to be n»ad widely 

Like many other American educationists, Dr. 
McMurry attempts to do too much for the teacher. 
The larger part of his book is devoted to “ illustrative 
lessons ” and “ the course of study,” minute instruc¬ 
tions being given as to what science subjects should 
be taught in each of the terms of each of the years 
spent by children in the elementary school. The 
tenchcr w ill deal most satisfactorily with those subjects 
of science he knows best, and in which he is most 
interested. From the point of view of the British 
teacher at least, it is inadvisable to attempt to impose 
a detailed scheme of work drawn up by somebody in 
another district and unfamiliar with the precise con¬ 
ditions and environment of the school in which the 
science teaching is to be done. Even if this were not 
the case, Dr. McMurry’s scheme of work expects the 
class to accomplish far more in a term than can be 
studied satisfactorily in that period. Moreover, sub¬ 
jects loo diverse, and hardly at all related one to the 
other, are prescribed for a single term. But Dr. 
McMurry’s ideal is better than his practice; he says:— 
“ it is easy for us to expect too much from formal 
method. The atmosphere which the teacher diffuses 
about him by his own interest and absorption in nature 
studies is more potent than any of the devices of 
method.” A. T. S. 
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OUR BOOK SHELF. 

The Banc Law of Vocal Utterance. By Emil Sutra. 
Fp. 134. (London: Kegan Paul and Co., Ltd , 
n.d.) 

Duality of Votce and Speech. An Outline of Original 
Research. Pp. vi + 2*4. (London : Kegan Paul and 
Co., Ltd., n.d.) 

Duality of Thought and Language. An Outline of 
Original Research. Pp. viil +277. (London : 
Kegan Paul and Co., Ltd., n.d.) 

The first of these volumes, which was originally 
published in America in 1894, contains the starting 
point and main beliefs of the author; the second and 
third volumes form the amplification and illustration 
Beginning with the practical problem of finding how 
a foreigner, especially a Germun, can learn to speak 
English correctly, Me. Sutro has gone on until he has 
become convinced that he has discovered several most 
important scientific truths, and that he has a great 
mission to carry out in proclaiming them. 

Among the discoveries stated in these volumes the 
following may be mentioned. There arc two streams 
in the air which is breathed, which keep separate, one 
being for respiration, the other for sound. A person 
who breathed correctly might use the air supplied by 
the sound current in such a way as to speak for ever 
without taking breath, were it not for fatigue. For 
English speech we inspire through trachea and expire 
through oesophagus; for German the direction is 
reversed. The author has discovered a new vocal cord 
in the lower jaw. Air passages are diffused through 
the body; it is through these that the emotional 
nature of sound is produced. The original source of 
tone pmduction has its location in the lungs, the 
kidneys, and the bladder for the most part. For the 
utterance of a word representing a flower there is an 
impression made on the right side of the thigh, while 
the expression is on the left side just opposite, the 
order being reversed for the corresponding German 
word. Just how we breathe into and out of the pelvis 
the author expects to explain satisfactorily in a future 
volume. Statements such as these, together with 
philosophical reflections and practical discussions as to 
the way in which the production of different sounds 
should be managed, fill the three volumes. 

The volumes are not without a certain kind of 
interest that of observing the process by which 
a man, who is evidently in earnest, comes to 
elaborate and believe such nonsense It is at the same 
time possible that there may be in the remarks regard¬ 
ing the way in which sounds should be produced some¬ 
thing which would be suggestive to one engaged in 
the practical w ork of teaching in this subject Accord¬ 
ing to Mr. Sutro, America has left his works almost 
unnoticed, while Germany has given a more favour¬ 
able reception to them It appears that an Inter¬ 
national Physio-Psychic Society has been founded for 
the propagation of the views put forward in these 
volumes. 

A Select Bibliography of Chemistry, 1492-1902. By 
H C. Bolton Second supplement. Pp 462 
(Washington . Smithsonian Institution, 1904.) 

The present volume of the “ Select Bibliography ” is 
the second supplement which has been published since 
the first issue in 1893, and carries the work down to 
1902. 

One can only admire the patient labour of the 
author, now unfortunately removed by death, who has 

K d in the hands of chemists all over the world a 
of reference of such permanent value. 

The supplement contains the titles of books pub¬ 
lished between 1898 and 1902 inclusive, in .which the 
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same subdivisions are preset ved as in the first volume. 
It is just a question whether the last subdivision— 
academic dissertations--which fills nearly half the 
book, is worth the trouble it has entailed It consists 
almost entirely of the titles of dissertations tor the 
German doctorate, which in Germany often find their 
way into booksellers’ hands, but are merely reprints 
of memoirs that have appeared in the scientific 
journals. The list is necessarily incomplete, and the 
trouble of indexing it must have been enormous. 
The proof-reading, as will as the preparation of the 
index, have been done bv Mr. Axel Moth, of the New 
Yoik Public Library J. B. C. 

Hints on Collet lint' and Preserving Plants By 
S Guiton Pp ii + 55 (London • West, Newman 
and Co , 1905 ) Prue is. 

Tuf collector of plants, whether he is merply pur¬ 
suing a hobby or whether his object is to acquire 
specimens for refereme which will enable him to 
get a better knowledge of systematic botany, ought 
to be acquainted with the best methods of preparing 
and arranging a herbarium For information he 
will find this small book useful. Some of the 
Sl, ggcsted dt tails are not absolutely neiessary, but a 
little e.vpetlence will s<x>n show which are essential. 
In some respects Mr. Guiton tends to what one may 
mil the collector’s views, as, for instance, when he 
recommends gumming the specimens on cardboard, 
the more usual practue of fixing them by means ©t 
gummed slips on drawing paper is cheaper, and 
allows the specimens 10 be taken off for examination 
The preference of iron grids in place of wooden 
ventilators, the advantages of cotton mattresses, and 
other such details which might be suggested are 
rather matters of individual taste; so long as a 
collector takes as muih care as Mr. Guiton, his 
herbarium will be a pleasure, not only to himself, 
but also to kindred botanists. 

Practual Retouching By Drinkwnlcr Butt Pp 
xv+78. (London • Hide and Sons, Ltd , 1904) 
Pi ice is net 

This book forms No. 10 of the Photography Bookshelf 
Series, and will be found a useful addition. The 
matter contained in it originally appeared in the pages 
of Photography in iqoi, but the author has brought 
the information up to date and presented it in the 
picscnt form, whith will be found convenient for 
beginners. The chapters are eight in all, and after 
the preliminary ones dealing with things to be done 
and to be avoided, and the apparatus and material 
required for the woik, we have those on general 
manipulations, manipulations in detail of portrait 
work and inanimate objects, concluding with the use 
of the back of Ihe negative for further hand-work. 

Stories from Natural History, by Richard Wagner. 
Translated from the German by G S Pp viii + 
177. (Ixmdon • M.umillnn and Co., Ltd, 1904.) 
Price is. bd. 

These interesting stories dealing with subjects of 
natural history are presented in excellent English. 
The translator’s stjle is graceful, and the language 
chosen is of a kind which will appeal to children; 
while the scientific information is sound as well as 
instructive A young reader should learn incidentally 
a great deal about animal life, and at the same time 
be given sympathetic inti rest in it. The little volume 
is suitable for a rending book in the higher standards 
of the elementan school and for Ihe lowest forms 
of a secondary school 
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LETTERS TO THE EDITOR 

[Tht Editor dot* not hold htmstlf rtsponstbls for opuuont 
txprtsstd by hu corrtspondents Nttthtr eon ho undertake 
to rotum, or to correspond with tht i enters of. rejected 
manuscript! intended for thu or any othor part of Natu*i 
No notieo to taktn of anonymous communications ] 

Compulsory Oreek st Cambridge 

Mr own experiences ire somewhat different from those 
of your correspondents but the result if the same I 
commenced Greek when about thirteen 1 passed the 
London matriculation the entrance examination at Trinity 
and the I ittle go without any difficulty and I have read 
the three synoptic gospels in the original sever il Greek 
plays and a certain amount of Homer Xenophon and 
Ihucydidts Now if all the knowledge I thus acquired 
had been of any practical value to me in after life I 
should as a matter of ordinary common sense and worldly 
wisdom h ive kept it up but finding Greek absolutely 
useless my acquaintance with the language has so com 
pletely faded away that 1 can scarcely moke out the sense of 
a Greek quotation in a historical or theological work 
It has often been a matter of profound regret to me that 
the time spent on Greek wis not devoted to German for 
if it had I should have been able to speak the language 
Miffu unity well to enjoy during my whole life German 
society German literature and German places of amuse 
ment 

I have never been able to discover nnv educational value 
in a training which condemns boys to grind up pages of 
Greek declensions and irregular verbs In my experience 
of lift a youth who after acquiring some knowledge of 
the grammar of a modern language is made to read 
easv books on the manners customs and history of the 
country whire the language is spoken (ind nothing is 
better than a well written novel) is far better equipped for 
the battle of life and is a far more agreeable companion 
both intellectually and socially than a man whose boyhood 
his been spent in studying musty old mythologies whuh 
nobody troubles about nowadays except the select few who 
have made such subjects the hobby of their lives 
By ill means let the bishops continue to require a know 
ledge of Greek fand also of Hebrew) on the part of 
candidates for orders on the ground that these subjects 
ought to be considered part of the professional stock in 
trade of a clergyman but special studies of this kind like 
law in the case of barristers and solicitors need not be 
commenced until a youth has decided upon the profession 
he intends to follow A B Basset 

January 37 


Can Birds Smell* 

F xamination of the Bird s brain shows that the sense of 
smell can be but little developed The olfactory bulbs are 
small No medullated nerve fibres unite them with the rest 
of the brain Yet in no birds are the bulbs entirely absent 
so far as I am aware The olfactory membrane of birds 
presents lertain strut tural peculiarities which are difficult 
to interpret The nasal chambers which it lines are not 
large in any bird but in some they are sufficiently exten 
sive to suggest that olfaction it not completely in abey 
ance The fact that they are better developed in birds 
which seek their food in the sea (petrels the tropic bird 
4c ) in whu h pursuit smell ran one would suppose be 
of little service than they are in most other birds 
seems to indicate that they have some function other 
than olfaction Perhaps they serve to warm the inspired 
air although here again we are confronted with the 
difficulty that in the frigate bird (Fregata) in which 
the nasal chambers are relatively large the nostrils are 
obliterated Air may of course enter the nasal chambers 
through the deft palate but such a mechanism cannot 
provide for the warming of the air on its passtge to the 
lungs The teachings of anatomy being so obscure it 
seemed to me desirable that direct observations should be 
made 


A study of the habit* of flesh-eating birds shows that it 
they possess the sense of smell at all, it Is not sufficiently 
acute to enable them to use it in finding food, AO 
observers are agreed that when a carcase is hiddsn, by 
never so slight a screen, it is safe from the attacks of 
vultures and other carrion seekers but the most remark¬ 
able proof of the ineffectiveness of the sense fif it exist 
at all) it afforded by experiences which Dr GulUemard 
was good enough to relate to me Many times it has 
happened he te!U me that having shot a wildebeest or 
other game which was too heavy to carry home he has dis¬ 
embowelled it utd has hidden the carcase in the hole of an 

ant bear On returning with natives to carry it to 
camp he has found a circle of vultures standing round the 
spot where the offal had been thrown completely unaware 
of the carcase within a few yards of their beaks Of ob- 
ben ittons pr wng the possession of the sense 1 know none 
unless we are willing to accept as evidence the belief, 
which is very general among fanciers that birds are 
ittached to the smell of anise and the similar belief of 
gamekeepers in some parts of the country that they are 
attracted by valer in It is said that pigeons may be 
prevented from deserting the dove cote by smearing their 
boxes with oil of anise Poachers are supposed to lure 
hen pheasants from a wood by anointing gate posts with 
tincture of valerian 

With the view of testing the s welling powers of gramini¬ 
vorous birds I placed a pur of turkeys in a pen whuh 
immumcatrd with a laige wired in run The pen was dosed 
by mans of a trap door In the run I placed each day 
two heaps of grain right and left of the trap-door but so 
far in front of it that they made with it an angle of about 
50° Various substances which give out a powerful odour 
were placed under one of the heaps alternately the right 
and the left The birds were lightly fed in the morning 
in their pen At two o clock the trap door wns raised and 
they were admitted to the enclosure It was curious to 
note that after the first few days the hen almost always 
came out first (in the last ten ixpenments this rule was 
broken but once) ind invariably went to the heap on her 
right the cock following went to the heap on the left 
I he cock usually tried the hen s heap after feeding for a 
short time from his own but the hen never trespassed 
upon the preserve of the rock In the earlier observations 
I pi iced beneath one of the heaps a slice of bread soaked 
with tincture of asafeetida essence of anise oil of lavender 
or sprinkled with valerianate of zinc or powdered camphor 
When the birds plunging their beaks into the bread took 
some of the tincture or essential oil into the mouth the 
head was lifted up and shaken but they immediately recom 
menced to peck it the grain They were completely in 
different to the presence of camphor or valerianate of nni 
In several cases in which these substances were used they 
consumed the bread As a turkey does not steady the 
thing at which it is pecking with its foot but seizing 
it in the beak shakes it violently until a piece is detached 
it is probable that most of the powder was shaken from the 
bread As these experiments gave absolutely negative results 
th» birds showing neither preference for nor repugnance to 
any of the odorous substances used I proceeded to stronger 
measures The grain was placed upon a seven-inch cook's 
sieve inverted ihe odorous substance was placed beneath 
the sieve Fach of the following experiments was repeated 
three times first with a small quantity of “ smell " then 
with a great deal and lastly with as much as possible 
It is only necessary to describe the final tests hour ounces 
of carbide was thrown into a saucer of water and placed 
beneath one of the sieves There was no reason to think 
that the birds were aware of the existence of the acetylene 
which was evolved The saucer was filled with bisulphide 
of carbon The hen turkey finished her meal When the 
gram was exhausted she knocked the sieve over with her 
foot Both birds then lowered their beaks to within 
half an inch of the colourless liquid which they appeared 
to examine It is perhaps, unfortunate that they had 
already satisfied their thirst at the water-trough A bath 
sponge soaked m chloroform was placed under the Steve 
the wire of which rested upon it The hen finished her 
meal without leaving the neve Towards the snd she 
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packed very slowly and frequently ratted her held 
and atretched her wing* aa if partially narcotised 
Thlt experiment was repeated on the cock but 1 
cqdld not detect any indication* of narcotit The saucer 

was filled with hot dilute sulphuric acid into which 
an ounce of powdered cyanide of potassium was thrown 
The evolution of prussic acid was so violent that 1 con 
aldered the neighbourhood unsafe My gardener who 
waa working thirty yards away spoke to me of the smell 
of almonds ’ For some minutes the rock turkey fed with 
his usual eagerness then suddenly he begin to stagger 
round the enclosure crossing his legs and holding his beak 
straight up in the nr He made his way back into the 
pen where he stood with head down and wings out 
stretched After ten minutes he reti rned to the enclosure 
but did not eat any more grain His comb and wattles 
were deeply suffused with blood 
In all observations on the sense of smell of animals we 
have an obvious difficulty to face There is no reason for 
supposing that an animal enjoys an odour which pleases 
us or dislikes one which we find disagreeable My dog 
appeared to be almost indifferent to bisulphide of carbon 
He showed however great repugnance to chloroform and 
prussic acid It is difficult to think that an animal which 
it unable to protect itself from the injurious effects of such 
drugs as these can possess the sense of smell 
I shall be v*ry grateful to anr of your readers who will 
give me information on this subject Fspecially should I be 
glad to learn something about the habits of wingless birds 
the mode of life of which more or less resembles that of 
terrestrial man mal In them if in anv birds it would 
seen likely that the sense of smell would be efficient In 
his memoir on the Aptervx Owen stated that the relative 
extent nnd complexity of the turbinated bones and the 
capacity of the posterior part of the nasal nv ty exceed 
those cf any other b rd and the sense of tnell nust be 
proportionately acute and important in its economy 
Downing College I odge January 26 Ale\ Hill 


The Origin of Radium 

In the issue of Natubs for Jam ary ab Mr Sod Iv 
describes the present position of hi experiments cn the 
production of radium from compounds of uranium and 
announces a pos two result 

Since I wrote on May 5 190a po nting out that on tl« 
theory of Rutherford and Soddy the quantity of radium 
developed by a few hundred grans of uranium should 
be measurable in a few months a quantity f about 
400 grams of uranium nitrate has been preserved in n > 
laboratory 

I am not yet prepared to give definite quant tat vc 
results but Mr Soddy s announcement n ay perh ips t xcuse 
a prel minary statement that the quantity of r liu 1 
emanation now evolved by my uran u n salt is d st nctly 
and appreciably greater than at first 

A rough calculation of the rate of growth of radii 1 
indicates a rate of change far slower than that suggested 
by the simplest theory of the process but somewh it 
quicker than that given by Mr Soddy who finds that 
about 3 X 10 ’of the uranium is transformed per annum 
As Mr Soddy say* it is possible that the total amount of 
emanation is not secured and the fraction obtained may 
depend to some extent on the particular method used by 
each experimenter But another possibility should be borne 
in mind If a non radio active product intermed ate be 
tween uranium and radium exists the rate of appearance 
of radium would be slower at first and quicker as the 
experiment proceeds My ur in turn salt was not punhed to 
successfully as that used by Mr buddy and when the 
first measurement was made a month or so after prepara 
tion the yield of radium emanation was appreciable It 
may be that Mr Soddy is tracing the process from its 
inception and that I have started at a later stage where 
the rate of formation it somewhat greater Further 
observation may be expected to elucidate these and other 
questions W C D Whstham 

Cambridge January 30 
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Fact in Sociology 

I addmssed a letter to the editor of Natuu replying 
to what I allege to be misrepresentations and misstate 
ments in a review of three of my books by F W H ’ 
(December 29 1904 p 193) After a delay of some weeks 
due to the absence of F W H ’ abroad the editor 
of Naturb has written to ask me to modify and shorten 
my protest 

r W H told the readers of Natirb that my 
Food of the Gods claimed to forecast the future 
Ibis was untrue tnd I said so 

r W H mixed up my discussion of probabilities 
11 Anticipations with my general review of educational 
influences in Mankind m the Making and presented 
this as my ideals I pointed out that thia was an un 
sound method of criticism 

F W H presented the following aa my opinions — 
Germany will be cowed by the combined English and 
A lerican Navies and Anglo-Saxonism will eventually 
triumph There remain the Yellow Races Their star 
too will pale before that of the Anglo Saxons I re 
pudiated tn s balderdash w th some asperity It is violently 
u ilike my views 

He wrote of me he seems unaware of the part 
in the national life that is played by the lower stratum 
of soc ety the stagnant masses as he would call them 
I domed that I should and pointed out that no one does 
know what part is played by any stratum of society in 
national reproduction It is a field of unrecorded facts 
I commented on 1 W II 1 assumption that he was 
in possession of special knowledge 

He wrote of the fart that this stratum is an absolute 
ne essity lhis is not a fact It may or may not be 
tr te 1 commented on this use of the word fact in 
v ew of F W H s professorial sneer at my 
magination unclogged by knowledge 
He declared that I want to get rid of the reckless 
classes and depend solely on the careful classes a state 
1 t which h s not an itoin of just Beat on He not only 
„uys my suggestions but foists an absolutely un on 
genial phraseology upon 11 e 

Finally he wrote we are to introduce careful parent 
age that is put a stop to natural selection I quoted 
tl s in view of h s statement that I had no very thorough 
grasp of the pr nc pies of evolut on 1 discussed what 
ppeared lo 1 e h s de ■» about evolution They appeared 
t me to be crude and dull and I regret I cann t condense 
n \ cr t sns to 1 y present 1 mits 

I expressed some irr tation at his method of mis 
statement foil wed by reply and h nted a doubt whether 
mv own style of mqu ry—in spite of the fact that romances 
blacken my reputal on—was not really more scientihc 
than his H G Wilis 


The Fertilisation of Jasminutn nudiflorum 
This well known plant in accordance with its usual 
hHbit has ueen floweiing in ray garden at Stonehaven 
Kincardineshire since the third week in December 1904 
and amidst frost and snow and cold winds There are no 
leaves but there are thousands of bright yellow flowers 
It is a puzzle to me how fertilisation is effected The two 
sumens are situated about half way down the tube of 
the c rolls and aboit four or five millimetres below the 
stj le which is in manv cases two millimetres longer than 
the tube of the corolla It seems o me to be a plant 
requiring the aid of insects in ts fertilisation but there 
are no insects to be seen at this time of the year On 
January 22 as there wis some sunshine I watched the 
plant for about four houis but no insect paid it a visit 
At the same time I fouid the oblong anthers had split 
and pollen grains were st eking to tne stigma in many 
flowers The brilliantly coloured flowers although desti¬ 
tute of scent are fitted to attract insects and the form 
of the flower seems adapted for their visits But there 
are no insects 1 Can anyone offer an explanation? The 
plant is beautifully figured in the BoUmteal Magainu, 
ixxviu tab 4649 John G McKsndxicx 

l/mversity of Glasgow January *4 
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The Moon and tha Barometer. 

It is an old popular belief that weather tends to b« 
more settled about full moon. Here are some saying* 
from Inward’* “ Weather I .ore ” .— 

“ The three days of the change of the moon from the 
way to the wane we get no rain ” (United State*). 

"The weather ik generally clearer at the full than at 
the other ages of the moon ” (Baton). 

“ In Western Kansas it is said that when the moon la 
near full it never storms ” 

" The full moon brings fine weather.” ” Ihe lull moon 
eats clouds ” (1 his disappearance of cloud Mr G V 
Chambers pronounces “ a thoroughly well authenticated 
fact ") 

'ihe following evidence In this connection seems to me 
Instructive It relates to Ben Nevis (1884-1892. nine 
years) and Greenwich (1889 1904, sixteen years), and to 
the sumiuci half only (to be more e\nct, the six lunations 
commenting with that which had full moon in April). 

The method was as follows.—In the case of Ben Nevis, 
fourteen columns were arranged for the fourteen days 
ending with full moon, and fourteen for those following 
full moon Each day with barometer under 25 a was re- 


It will be seen that the chief maximum is about double 
the chief minimum In one case, and more than double 
In the other _ . 

In a dot-diagram, where earh day Is represented 
separately ucturding to its barometer (not merely grouped 
with others as below n certain limn), the contrast between 
the phases comes out still more dearly 

The view here given apparently finds support from 
various quarters. In the hieteorologuche Zeitschnft for 
1900, p 421, Hen Bornstcm gives a rurvp of pressure 
for Berlin (May to August in 1883-1000) which is of 
similar type to those in the diagram, hr Dechevrens 
informs me that the results above given agree with those 
of his 01s 11 obseii itions in China, Constantinople, ana 
Jersey M Sninfe ( lairr-Dcville found the same variation 
~t ( asenne, In I’rcnth Guiana 
With regard to the winter half (October to March), the 
regime would appear to be somewhat different, but I 
cannot speak definitely of it at present. 

Whether the facts presented be thought to indicate lunar 
influence or not, it may he of interest to watch future 
weather (in thi summer half) from the point of view 
suggested Alfx B MacDowall. 





presented b\ a dot in those (giuduated) columns; total 407. 
The dots in each column were then counted, and the 
Bums obtain*d were added In groups of three (hrst to 
third, second to fourth, third to fifth, and so on) 1 hus 
we get the upper curve in the diagrum 

In the case of Greenwich, the method was slightly 
different (see lower horizontal scale). 'Ihe columns were 
for seven das s about earh of the four phases. For com¬ 
parison with the Ben Nevis curve we commence with the 
first das after new moon. The days here considered were 
those with baiometer under 296 inches, total, 476. 

These two curves seem to tell much tho same tale; few 
days of low barometer about (just after) full and new 
moon many such days about (just ufter) the quarters 
Thus, so far as the summer half In those twenty-one 
years is concerned, the popular belief would appear to be 
vindicated. 

To give n fuller idea of the relations, I add a table of 
the maximum and minimum values (each number is, 
of course, the sum of three) — 


Ben tfevis 
Greentvich 
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Reversal in Influence Machinpf 

Thk method suggested fur producing reversal on a 
Voss or Wimshursl will not be found always trustworthy. 
Atmospheric conditions make a great difference I have 
been experimenting for more than a year with the view 
of finding a solution of the reversal problem, and think I 
have succeeded in tracing the cause, whuh is primarily 
i-onnected with dielectric strain A Wmishurst with the 
dischargers beyond sparking distance, working at full 
speed, will often reverse if the discharge Is made by 
suddenly connecting the terminals, but there is no certainty 
in produung this effect 1 have recently constructed an 
influence machine akin to the Voss except that the re¬ 
plenishment is from the back of the disc. Reversal Is still 
the stumbling block, and must occur with fixed Inductors, 
while no plan for controlling the reversal ran be relied 
upon. I should he happy to give any of your correspon¬ 
dents fuller particulars of mv experiments If they will 
communicate with me. Charles E Benham. 

Colchester, January 14 


Dates of Publication of Scientific Books. 

May 1 through your columns suggest to publishers— 
especially of scientific and mathematical books -to give 
In their 1 atalngurs the dates of publication of their books? 
As a book often gets out of date very soon, such an 
addition would greatlv help those who have no access to 
good libraries in selecting books to be purchased. I may 
sav that this is done almost invariably in the catalogues 
of French und Geimon publishers. To take an instance, 
the Clarendon Press still includes Price’s " Infinitesimal 
Calculus ” in its catalogue. Now, although to one who 
wants to study the subject in an exhaustive manner the 
book is very valuable, still, to one who wishes to know 
the principles only, the book is, to say the least, not 
worth the big price asked for; and If the date of publi¬ 
cation were mentioned in the catalogue, the purchaser 
would at any late know that he was not buying an up to 
date book. R. p, Paraiyptx, 

Fergusson College, Poona, India, January 1. 


Super-cooled Rain Drops. 

The lettei whuh appeared in your last Issue (p. 395) 
from Mr. Robinson with reference to this interesting 
phenomenon reminds me of a similar case which I ob¬ 
served In Bournemouth duiing the winter of 1888, and I 
described In Naniri at the time under the title, “ Is Hail 
thus Formed 5 ” (veil xxxvii , p. aqj). 

Cecil Carus-Wilson. 
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compare favourably with the Rubber given by the 
older method* of stparation These consist m 
coagulating the latex either by simple exposure to 
the air or by the addition of an n<id «r 1 salt the 
resulting coagulum is unshed and rolled to free it 
from moisture »nd nitrogenous m itters nnd then 
dried by gently honting The particular process 
suggest!d bv the mthor is that of spontnneous 
coigulntion of the lilc\ m shallow saucers followed, 
iftcr washing and coll ng bv exposure to the smoke 
<f 1 wood hr is in ntiscptic treatment The price 


PARA RVBBFR ‘ 

I N recent years the cultivation of rubber yielding 
trees hat attracted an increasing amount of 
notice About is 000 acres in Ceylon and in the 
Malay Peninsula a still larger arei have been staked 
with the Para rubber tret Hevia branltensis and 
other species of Htvea The cultivation his ilvo 
been successful in India and South America and ex 
penmental plots arc being tested in Ug inda md 
the Gold Co 1st Crlony 

In tropicil Africa there are thousands of square 
miles of land suitible for growing 
the P ira tree But whilst the. 
demand for rubber has ban in 
creasing with the development of 
the electrical and motir industries 


ing year by yt ir is a conscquenc 
of the f lulty methods of tapping 
employed by the nitives Hence 1 
stimulus his ban given to the prt 
duetton of rubber by cultivction 
and with i view of fostering the 
Industry in West Afrit 1 Mr John 
son wis commissioned by Govern 
ment in lejoa to visit Ceylon and 
study the methods employed there 
in the mintgement of the plantc 
tions nnd the preparation of the 
rubber He now gives for the 
benefit of persons t iking up the 
cultivation some of the results < f 
the visit in the form of such praeti 
cal tdvict is would be likely to 
assist them in their undertaking 

The rubber trees arc raised from 
the seeds which m tv be obt lined 
from Ceylon or the Straits Settle 
ments at a cost of about 6r 8 d per 
thousand When the tree h is 
attuned a girth of twenty to 
twenty-four inches the 1 itex c in 
sifely be tipped this may be in 
about five to seven years from the 
date of planting The yield varies 
greatlv depending on the soil the 
age of the tree and the rrtethod of 
tapping At present no re illy 
satisfactory data are available 
but from such stitislics as ir given 
it would seem that about 1 lb to 
3 lb of drv rubber per annum may 
bo the average pi oduct of e ach trt e 
In addition the seeds yield a drying 
oil somewhat resembling that ob 
tamed from linseed As regards 
the latex bearing life of the 
trees it is stated on the authority 
of the director of the Botanic 
Gardens Struts Settlements that 
trees are known to have been 
tapped off and on during fifty 
years and to be still yielding a 
plentiful supply of litex 

rhe rubber substance is contained in the latex of tbluncd depends 1 rgtlv upon the. care exeicised in 
the plant in the form of minute, globules much is tfa prrperition 1 ir simple l ongo rubbers which 
butter-fat exists in cow’s milk These globules can some timt ego realised only is to n bd 1 poupd 
be made to coalesce bv centrifugal action just as now often fetch 44 in consequence of being more 
cream is formed from nulk in an ordinary separator cart fully pre p »red As showing what t in be dpne 
but the product thus obtained does not apparently m this direction it is inte rpsting to note that Ceylon 
, _ ... . _ ‘ „ Pan rubber his recently commanded the ‘record” 

1 Tko Cultural on und Prupurueon of Puru Rubbur By W H r...r>o ., hJ „ lln _i 

lob moo Pp xu+99 (t ondoo Croeby Lockwood ud bon .904) P r j£? of S* bd l* r P Um * , , k , 

Pne* 71 ivf mi The ippurtenanees required art of the sipiplest 
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and no great demand i* made upon die skill of the 
cultivator who desires to try his fortune in this 
direction As regards the call upon his capital some 
idea of the cost of opening and maintaining a plant¬ 
ation will be obtained from the estimates which the 
author supplies showing the expenditure in Ceylon 
and the Malay Peninsula As an alternative to tea 
planting orange growing and cattle ranching the 
production of rubber would seem to be well worth 
consideration by young Britons who go abroad in 
search of a competency C Simmonds 


PREHISJ ORIC ENGLAND 1 
A S this volume contuns a notice by the publishers 
that they will shortly begin the issue of the 
series of The Antiquary s Books to which this 
belongs jt may be assumed that it is the first For 
the reason that it is in earnest of the quality to be 
expected in its successors the book both in manner 
and matter must be treated in somewhat mi re critical 
and judicial fashion than if the senes had been already 
fairly launched The responsibility of a publisher in 
placing an antiquarian library before the public is 
never Tight and at the present time it suffers from the 
inequality of modern knowledge in respect to the 
various prehistoric and archaeological periods The 
later stages of the former class have vast floods of 
light thrown upon them by the constantly recurring 
discoveries in the Levant and the comparative method 
has enabled us to classify many of our native antiqui 
ties by their means In regard to the earlier stages of 
man s existence we ari in the main still advancing at 
a painfully slow rate and can scarcely be held to have 
more than a misty comprehension of the subject 
In histone times the same is int of balance of know¬ 
ledge exists equally though it is a far easier task to 
mask the difficulty and to produce a nicely balanced 
tale from groups of facts of very different values 
The present volumi deals only with the rtlics of 
man in Britain anterior to the coming of the Roman 
invaders and in a sense therefore may be called 
prehistoric for nothing in the nature of a native record 
can be quoted in support of any part of it The author 
by his title moreover limits his field to the remains 



Fig I —Section of Barrow with <ncc«M v» Intamnt' From Remain! 
of the Pith m c Aje a Kof land 


of the dwellers in Britain that is to say to the monu 
ments they raised the implements they made and the 
graves in which they deposited their dead 1 he racial 
characteristics as shown by the physical characters 
are treated very briefly and the burning questions of 
the priority of Brvthons and Goidels in the land of 
the precise position of the Puts as an indigenous tribe 
of the succeeding immigrations from the Continent 
bringing with them new types oT people of weapons 
Wmjal customs are only incidentally mentioned 
■% the elimination of all these questions Dr Windle 
has set himself an infinitely lighter task but it 19 to 
be questioned how far an intelligent reader can gain 

1 RumIm of tb» Pnhmonc A*« m Engtud By Bwtrma C A 
Wind]* Sc D F R S Pp XT + 3*0 dlastrsMd (I oodoo Medium 
»DdCo) Pno*v id Ml 
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1 true understanding of the conditions described with¬ 
out some fuller information on these points It mutt 
be confessed however that the subject bristles with 
difficulties of all kinds and has tempting pitfalls for 
even the wary searcher and on the other hand Dr, 
Windle has a right to set his own limits Ifvwi 
within these limits he may be thought somewhat 
hardy for to give an adequate account of all tM 
material relics of man in Britain from the dawn of 
human life up to about aooo years ago within £he 
compass of little more than three hundred pages is 
not a thing to be undertaken with a light heart One 
of the principal d (Acuities to be overcome is to avoid 
confusion in exposition and arrangement In this 
matter Dr Wind! might h tve had more success In 



more cases than one instances of special types of 
mplements arc quoted without giving the very 
necessary infirmation that they belong to widely 
different periods Tor instance in dealing with 
pygmy flints a puzzling subject Dr Windle quotes 
a number of surf ice finds and then goes on to say 
in Trance thev have been discovered at Brumqucl 
1 his can only m lead the inquirer or the student for 
so far ns we knew the Bruniquel station which is 
undoubtedly of the mammoth period has no relation 
at all ti such surface finds as hnvi been made in 
I incolnshirc I ancashire India or Belgium Nothing 
is more certain than that mere type or form alone is 
the most unsafe enter on of age 
This elementary axiom may sound very like a plati¬ 
tude but it is constantly neglected by men whose 
words carry weight and cannot therefore be too much 
insisted upoi Such errors or vague statements affect 
the essentials f prehistoric science ind if persisted in 
inevitibly retard the idvance of knowledge instead of 
accelenting it is Dr Windle undoubtedly wishes to 
do Again it is very questionable wisdom to devote 
a chapter to bone implements the paragraphs deal¬ 
ing indiscriminately with the remains from the French 
caves the Swiss lakes and from a station like Grime ■ 
Graves In th< first place there is again no relation 
between the sites quoted and so far as the French 
caves are concerned the bone implements are 
mostly of horn No doubt the information necessary 
to a proper understanding of the relative ages of the 
Dordogne caves the Swiss lake dwelbngs and the 
Norfolk flint pits is to be found elsewhere in the book, 
but for a popular work dealing with a difficult and 
complicated subject the first essential is clearness of 
exposition beyond all possibility of misunderstanding 
further Dr Windle s authorities are occasionally 
antiquated It is not treating the reader quite fairly 
to give him Dr Thumam s classification of barrows 
without qualification Is it for instance quite certain 
in the light of recent knowledge that all round 
barrows are of the Bronze age? It is alto a trifle hard 
to find the late Dr Frazer quoted as an authority bn 
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gokl in Ireland while Salomon Reinach la not even 
mentioned A little discrimination would have shown 
that Mr Romilly Allen was making a curious state 
rttent (p a«n) when he said “ The bowls seem to 
belong to die end of the Late Celtic period and the 
beginning of the Saxon ’ What becomes of the four 
hundred and odd years intervening between the two 
when the Roman power was dominant in Britain ’ 
Such statements betray a carelessness that is not easily 
excused in a man of Dr Wmdle s standing The 
same want of precision is shown in “ HilKudt ’ for 
Halstett 44 Collie March ” on one page and ' Colley 
March ” on another the “ forging of bronze instead 
of “ casting ’ and others of the same kind In the 
circumstances it is a hard thing to say but the lllus 
trations leave much to be desired The two figures w e 
reproduce show diagrammatically a barrow with 
successive interments and a restoration of a pit dwell 
ing from Mr George Clinch s Kentish disi ovenes 
The book might easily hive been so much better 
for it has many good and useful points th it there is 
something exasperating in finding much to quarrel 
with Tne index it a good and useful one the lists 
of ancient remains an excellent departure compiled 
with all modesty and there is a great deal of clear 
treatment of some knotty questions such as the so- 
called Eolithic ’ period As a scries the si/< of the 
volume is convenu nt and the print good and in spite 
of the strictures we have felt bound to make there is 
little doubt that the publishers will find i reidy slie 


MFFTING Of- rHE BRITISH ASSOCIATION IN 
SOLTII AFRICi 

'THE British Association will hold its meeting this 

1 yeir in South Afru i In these exceptional 
circumstances the general officers of the association 
requested tht council to ippcnnt i strong committee 
to cooperate with thtm tn carrying out the necessary 
arrangements This South Afric in Committee 
has held frequent sittings and its work is so far 
advanced that it is now possible to m ike the following 
announcements 

Although the annual circulir end programme have 
not vet been issued pending the. receipt of inform i 
turn frem South Africa many members hive already 
intimated their intention of being present at the 
meeting The official part) of guests invited by 
the central executive committee it Cape Town and 
nominated in the first instance by the council of the 
assentation numbers upwards of 150 persons com 
pnsing members of the council past and present 
general officers and sectional presidents the present 
sectional officers and a certain proportion of the 
leading members of each section To this list has 
vet to be added on the nomination of the organising 
committees the names of representative foreign and 
colonul men of science tne total number of the 
official party being restricted to aoo including the 
local officials It is hoped however that many other 
members of the association will also attend the 
meeting 

1 he presidents elect of the various sections arc as 
follows - 

A (Mathematical and Physical Science) Prof A R 
Forsyth IRS B (Chemistry) Mr G T Beilby 
C (Geology) Prof H A Miers F R S , D (Zoology) 
Mr G A Boulonger I> R S , E (Geography) 
Admiral Sir W J L Wharton K C B I- R S , 
F (Economic Science and Statistics) Rev W 
Cunningham, G (Engineering) Colonel Sir Colin 
Soott-Monmeff GCSI KCMG RE, H 
Anthropology) Dr A C Haddon F R S , I 
Physiology) Colonel D Bruce FRS , K (Botany) 
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Mr Harold Wager FRS , L (Educational Science), 
Sir Richard C Jebb M P 

The vice-presidents recorders and secretaries of the- 
eleven sections have also now been appointed 

In view of the numerous towns to be visited by 
the association and in which lectures or addresses 
will be given the number of lecturers appointed is 
much larger than usual Ihe list of these as at 
present arranged is as follows — 

Cape Toun Prof Poulton on Burchell s work in 
South Africa and Mr C V Boys on a subject in 
physics Durban Mr 1 boddy on radio-activity 
Manteburg Prof Arnold on tompounds of steel 
/ hannrsburg Prof \yr on on distribution of 
temir Pro! Porter on mining and Mr G W 
1 implugh on thi geology of the Victoria Falls 
I relorta (or possibly B ilawayo) Mr Shipley on a 
subject in /oology Bl 1 mfontem Mr Hinlcs on a 
subject in astronomy Kimberley Sir William 
Crookes on tii imonds 

As the wish has bitn conveyed to the council from 
South Afrua that a few competent investigators 
should be selected to dt liver addresses dealing with 
local problems of which they possess!d special 
knowltdge a geologist a bacteriologist and an 
archaeologist have been invited to undertake this 
work involv ng in two casts special missions in 
idvance of the miin p irtj Whilst Colonel Bruce 
IRS will deil with some bacteriological questions 
of practic ll importance to South Africa Mr G W 
I implugh (by the courtesy of the Board of Educa 
(ton) will be enabled tc investigate certain features 
in the geology of the A icton 1 1 alls—particularly as 
regards the origin and structuie of the cafton—and 
Mr D R Miclvcr who is at present exploring in 
Nubia will proceed in March to Rhodesia in order 
to examine and report on the ancient ruins at 
/imbabwe and also it Inyanga 

Most of the officials end other members of the 
issoriation will luvc Scuthanipton on July 39 by 
the Union Castle Mail SS Saxon and irnve at C ipe 
1 own on August 11; the opening diy of the meeting 
but a considerable number will start from Southamp 
ten on the previous Saturday either by the ordinary 
mail boat or by the intermediate steamer sailing on 
th it date 

The sectional meetings will be held at Cape Town 
(three diys) ind Joh inntsburg (three days) 
Between the inaugural meeting it the former and 
the concluding muling at the latter town oppor¬ 
tunities will bt offend to members to visit the Natal 
b ittlehelds ind other platps of interest Subse¬ 
quently a pirty will be made up to proceed to the 
Victoria Tills ( 7 ambesi) ind should a sufficient 
number of members ngister their names a special 
stumer will be chirtmd for the voyage home vtA 
Beira by the east coest route as an alternative to 
the return through C ip Town by the west coast 
route Thus all the (domes ind Rhodesia will be 
visited by the associ iti m The t »ur will last 70 days 
ind Cape Town or i week longer ud Beira (ill-aea) 
leaving Southampton on July 29 and returning 
thither on October 7 or 14 

A central executive eimnuttee has been constituted 
at C ape Town with Sir David Gill as chairman and 
Dr Gilchrist is secretary while local committees 
have been formed at Johannesburg and other important 
centres 

Prof G H Darwin J- R S is the president-elect, 
and among the vice presidents elee t arc the follow¬ 
ing —the Rt Hon Lord Milner the Hon Sir Walter 
Hely-Hutchinson Sir Henry McCallum the Hon Sir 
Arthur Lawlev Sir H J Goold Adams Sir David 
Gill and Sir Charles Metcalfe 




NAJWiS, 






Sir David Gill M t 'theoddre Rennert and Others 
have taken a prominent part lit the Initial work The 
South African Association for the Advancement of 
Science 1a cordially cooperating in the local 
Organisation and will join with the British Assoua 
tion m attending the meeting 
The aim of the council has been to secure the 
attendance of a representative body of British men 
of science including specialists in various lmes of 
investigation and that along with the generous 
support of the people and authorities in South Africa 
should go far to ensure the success of the meeting 
and to stimulate local scientific interest and research 


THE ROYAL COMMISSION ON COAL 
SVPPIIES 

T" HE Royal Commission appointed on December 

* 28 1901 to inquire into the extent and avail* 

able resources of the coalfields of the Lnited Kufjgdom 
has issued its final report which in ^8 pages con¬ 
tains an able summary of the vast amount of valuable 
information submitted by die numerous witnesses 
examined The Commission originally appointed 
consisted of Lord Allertorr Sir W T I ewis Sir 
Lindsay Wood Sir C Le Neve Poster and Messrs 
T Bell W Brace A C Briggs II B Dixon J S 
Dixon E Hull C I apworth J P Maclay A 
Sopwith J J H Teall and R Young Mr A 
Strahan was subsequently added to the Commission. 
Sir C Le Neve Foster and Mr Ralph Young died 
before the inquire was completed 

On the whole the report is of a reassuring 
chancier Adopting 4000 feet is the limit of 
practicable depth in working and one foot as the 
minimum workable thickness tin lommissioners 
estimate the available quantity of coal in the proved 
coalfields of the United Kingdom to be too 914 668 167 
tons as compared with the 90 *07 385 398 tons 
estimated by the Coal ( ommission of 1871 notwith 
standing the fact that 5 694 928 507 tons hive been 
raised in the meantime The excess is accounted for 
by the more accurate knowledge of the coal seams 
It is also estimated that there art 39 483 million ton* 
of coal in the concealed and unproved coalfields 

It is thought that in future thin scams will be 
worked more extensively than at present and that 
the use of coal-cutting machini s will facilitate this 
The amount of unavoidable loss incident to coal 
mining is a serious factor in estimating the available 
resources Much coal is lost by leaving unnecessary 
barriers between properties and a certain amount 
must necessarily remain in order to support the 
surface Hie amount thus left might perhaps be 
reduced by the introduction of the methods employed 
on the Continent and in \menca of packing excava¬ 
tions with water bom< sand or other materials The 
recovery of coat formirlv abandomd might be 
facilitated by the establishment of central pumping 
stations 

The possible economics to which mention is directed 
comprise the adoption of coal cutting machines of 
which 483 were in use in 1902 and 643 in 1903 and 
the use of electricity for the transmission of power 
The importance of cleaning suing and sorting coal 
is also strongly urged and the extended adoption of 
coking advocated In this connection the advantages 
Df by product coke ovens are pointed out and it is 
shown that washing and compression render It 
possible to coke many coals previously considered 
worthless It is probable that briquettes will in 
future b$ more largely used for steam and domestic 
purposes and there appears to be a promising field 

NO 1840, VOL. 71] 


-— dtscovefy ti a test safoky 

foes eoetly binding material than, pitch, which & ft0# 


for research for Bit c 


ti a last _ 

----- —ft> pitch, which I 

chiefly used 

In view of the dearth of statistics of coal 'Caasuftift* 
non the following estimate for 1903 is of apodal 


Railways 
Coasting Steamers 
Factories 
Mines 

lion and steel industries 
Other metals and minerals 
Brick works and potteries glass works 
and chemical works 
Get works 


5000,000 
15 oooabo 
3s 000,000 


It is eilculatedtiby Mr Beilby that in this total 
there is a possible saving of 40 to 60 million tons 
More particularly in connection with the raising of 
steam there are immense economies capable of real is*, 
hon Economy in the production of power may be 
effected by the combustion of gas obtained as a by¬ 
product Information submitted by Mr Beratt 
Brough points to increismg opportunities of uMs- 
ing blast furnace waste gases as a source of power 
Waste gases from coke ovens might similarly be 
utilised Gas engines are referred to as the most 
economical of heat motors but increased efficiency 
both thermally and mechanically is still possible 
The importance ot f the development of producer-gas 
plants is strongly urged as rendering possible the 
utilisation of inferior coal Interesting information 
is given regarding various other ways in which 
economies in consumption may be effected Regret is 
expressed that the recommend itions of the Mining 
Royalties Commission of 1893 "» nd of th c Depart¬ 
mental Committee of the Home Office in 1895 regard. 
Ing mineral statistics had not been carried out The 
commissioners recommend that accurate informa¬ 
tion on the coal industry should be published by one 
authority and they think that it would be of great 
advantage if particulars of deep borings could be 
preserved in a Government office 
The report must necessarily attract great attention 
from mining engineers and economist^- and it should 
also be carefully studied by students in mining 
classes It is Mwntnllv a rautious document, ana 
the general public will doubtless be disappointed that 
Lord Ulerton and his colleagues have made no sensa¬ 
tional prophecies as to the probable duration of «ur 
coal supplies and have given no indiration as *0 the 
way in whuh their estimate of the available tonnage 
of coal compares with that of other countries Their 
report certainly shows that while the coal re- 
sources are ample the cost of coal is not likely to 
decrease as the improved methods and appliances Wih 
probably be neutralised by the increased cost of work, 
mg deeper and thinner seams Where we should be 
glad of clearer light from the Royal Commission » 
on- the question of the probable condition of compet¬ 
ing coal producing countries when the cost of ptot 
duction in Great Britain is considerably raised ft is 
futile to offer a detailed criticism of tile final report 
until the sections containing the reports of the district 
commissioners the report of the geological committee, 
and the minutes of evidence and appendices are 
published The probable duration of the coalfields ana 
the colonial and foreign coal resources appear to have 
been dealt with in special reports written res pec tiv ely 
by Mr R Price-Williams and Mr Bennett Broftfft) 
and to these the commissioners direct attention 
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NOTES 

T» Royal Meteorological Society has arranged for on 
oddbitiop of meteorological apparatus to be held on 
ftfdrch 14-17 The exhibition will be chiefly devoted to 
recording Instruments but it will alio include new meteor¬ 
ological apparatus invented or first constructed since the 
Society’s last exhibition as well as photograph* draw 
tags and other objects possessing meteorological interest 

itnce announces that Prof Fmest Rutherford of 
Mbom University hat been appointed Silliman lecturer 
•t Yale University for 1905 The previous Silliman lec¬ 
turers have been Prof J J Thomson and Prof C S 
Sherrington 

As Prof G H Bryan F R S s unable to lecture nt 
the Royal Institution on Friday evening March 14 Sir 
Oliver Lodge F R S wilt deliver a discourse on that 
date on A Pertinacious Current 
A orant of $0! has been awarded by the Berlin Academy 
of Sciences to Prof R Hagenbach of Aachen and Dr 
Itonen of Bonn for the publication of a spectrograph it 
atlas 

* ♦ 

Jin de Candolle prise of sol for the best monograph 
on a genus or family of plants is offered by the Physital 
and Natural History Society of Geneva Papers may be 
written Ih Latin French German Italian or English and 
should be sent before January 15 1906 to M le President 
de 1* Socidtd de Physique et d Histo re naturelle de Gentvr 
I’Athdnde Genive (Suisse) Membeis of the society are not 
admitted to this competition 

Wit are sorry to see in the Athena um the announcement 
of the death on January si of Mr F Crossley of 
Halifax in his sixty fourth year Mr Crossley published 
in 1879 in conjunction with Messrs Gledhill and Wilson 
a valuable Handbook of Double Stars which is com 
plete In its information up to the time of publication lhe 
Crossley reflector with which excellent work is being done 
at the I tek Observatory was presented to that observatory 
by Mr Crossley and contains one of tha best mirrors 
made by the late Dr Common 
Pao» J W *Mason professor of mathematics at the 
College of the City of New York from 1879 to 1903 died 
on January 10 at the age of sixty nine years lhe death 
is also announced of Dr Guido Bodlacnder professor of 
physical chemistry and eiectrotechnics at the Brunswick 
Technical College 

We regret to see the announcements of the deaths of 
Dr T H Behrens professor of microchemistry at the 
DeUt Polytechnic School on January 14 at the age of 
•fatty two, of Dr Albert von Rernach the eminent 
geologist of Frankfurt on January 12 of Prof Benjamir 
W Frasier professor of mineralogy and metallurgy at 
Lehigh Untvereitv since 1871 and of M Joseph Chaudron 
the Nestor Of Belgian muting engineers at the age of 
eighty two M Chaudron's method of boring shafts was first 
senployed in 1848 end its most recent application is now 
in progress at the collier} at Dover 
Tux anneal general meeting of the Iron and Steel 
Institute will be held on May 11 and u The annual 
dinner will be held—under the presidency of Mr R A 
Hpdfleld—in the Grand Hall of the Hotel Cedi on May 12 
The autumn meeting will be held In Sheffield on Sep¬ 
tember 23-19 Members of the institute are Invited to 
Participate in an International- Congress of Mining, Metal 
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lurgv Mechanics and Applied Gsdogy to be held at LMge 
on June 26 to July 1 in connection with the Internationa) 
Exhibition The gineral secretary of the organising 
committee is M Henri Dechamps 16 Quai de 1 Uni¬ 
versity Lilge 

Dr F T Roberts wilt deliver the Ilarveian Oration 
of the Royal College of Physicians of I ondon on June si 
Dr W H Hamer has been appointed to deliver the Milroy 
lectures on State medicine and public hvgiene for 1906 
the lectures for this year will be delivered by Dr T M 
I egge on Industrial Anthrax " on March 7 9 and 14 
Dr W H Allchin will d» liver the I umleian lectures 

Some Aspects of Malnutrition on Mirch a8 30 and 
April 4 and the second Oliver Sharpey lecture ' The 
Influence of Atmospheric Pressure on Man will be de 
livered by Dr I I IIII on April 6 Other lectures tp 
le delivered during the year are the Croonian by Prof 
L H Starling F R S the ritxPatrick on Die History 
of Mediune by Dr Norman Moore and the Bradshaw 
I t ture by Dr G R Murraj 

On Sunday January 22 M Victor Serr n die 1 it 
Neuilly-en lei Department of Oise aged seventy five yeirs 
M Sernn was the inventor of the first automatic regulator 
of the electric arc light used in the public service The 
action is so satisfactory that the apparatus u> still in use 
after fifty years of scient fic progress M Serrin produced 
other ingenious inventions but no othir has had the 
importance of hit arc Unp In 1832 M Serrin wis in 
charge of the rebuilding of the Pont St Michel in Pans 
and -is the work was urgent men were kept busv night 
and da) At night an electric light with hand feed adjust 
ment was used since no regulators existed Provided 
with blue spectacle- Sernn watched the lamp and adjusted 
th carbons when n rssarv He thus contracted ophthal 
m a in consequence of which he nearly lost his sight 
The idea of the regul itor then occurred to him and he 
made all the parts with his own hands At the funeral 
the principal scientific societies of Paris sent wreaths 

Xus Johns Hopkins Hispital Bulletin foi January (\vi 
No 166) contains a nu nber of paper* of patholog cal and 
nedual interest together w th an interesting account by 
Dr Platt of F abricius Guilhelmus llildanus the father 
of German surgery who lived In the latter part of the 
sixteenth and beginning if tie seventeenth centuries 

W* have received the January number of La Radium a 
monthly journal devoted to radio activity and now tom 
mencing its second year of publicat on It ontains irtules 
on Finsen s method t f phototherapy on the sensitisation 
of Irving tissues by the nj tion of certi n fluor scent dyes 
whereby they become n or susceptible to and more pene 
trable by the radium rays and on the phenomena of indue 
tion together with t comprehensive rev ew of recent work 
lhe publication Is excellently printed and illustrated 

Messrs Winslow and Busciifr have carried out in 
investigation on the var ationi in the number of bacteria 
in samples of sewage kept in the laboratory {Journal of 
Inftcttoiu Dueasei 1 No 1) Thev find that the total 
number of bacteria rises rapidly during the first twenty four 
hours of storage increasing more than ten fold and then 
derreasas steadily for at least six months The nse and 
fall in the number of bacteria appear to affect the various 
organisms m an almost equal degree there Dfftng no 
tendency towards the development of s pure culture of 
anv don (but form 
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A third example of vanation-nmoiig gold »ad »Ar*r 
pheasants—1* discussed by Mr F Pino in the Aeuwltofsl 
itagaahu far January The** variations in the colour 
and marking* of the plumage would In the author'* 
opinion be regarded ae at least of eubepecific value if 
the birds wen wUd initead of domesticated 
In the Proceeding! of the Royal Physical Society of 
Edinburgh for December last (vol i part i) Dr Gerald 
Leighton discusses the variation In the matter of scaling 
displayed by the common viper (Viptra berut) which he 
shows to be very extensive Hls main thesis U apparently 


grow with great rapidity As to thy "*Ue of^aduitertlSw 
Mr Lucas remarks Act neglecting the wild aceMBMOtj 
of sailor* and other* the length of the suipbur-feottynW 
BalatuopUra mutculut is given as bring from Bjfbj 
to 95ft No whales *0 large a* this were taken 
during the season of 1903 The largest four femaleq 
ranged from 74ft 4I11 to yjft long the large* 
three male* 73*‘ 4*n to 74 ft 81n Ae measure bring 
taken from the notch of Ae flukes along the body, 
opposite Ae tip of Ae nose All theee whales were not 
merely adult but as A own b> an examination of Arir 
vertebrae were old the largest male taken for a si ■*“ 


to demonstrate Aet squamation la an unsound feature 
upon which to rely in the discrimination of reptilian 
aperies and consequently Aat the email red viper of 
Ae British Isles is entitled to be regarded as a distinct 
form As regards mammals and birdi at all events 
modern naturalists by no means accapt It aa an axiom 
In coological classification Aat morphological characters 
alone are to be taken into consideration 

Variation of another type forme Ae subject of a paper 
by Mr O C Bradley in the above mentioned iteue of 
the Proceedings of Ae Edinburgh Physical Society The 
trapezium of Ae carpus of the horse is the structure dls 
cussed in Ale communication and it 1* shown that Ait 
bone Is present eiAer In one or both limbs in about 
go per cent of Ae skeletons examined while if each 
carpus be taken separately (Aat is without reference to 
the condition In its fellow) the percentage Is a little 
more Aan 40 This in conjunction wiA its minute 
sue lead* to Ae conclusion Aat in Ae evolution of 
the monodactyle foot of the horse the bone In question 
is following in Ae step# of Ae lateral metacarpal with 
which It was originally connected 

Th* article on Dr True e recent memoir on 1 he 
Whalebone Whale* of Ae Western North Atlantic which 
appeared in Natubr of November 14 1904 (p 84) has 

led Mr F A Lucas of the Brooklyn Institute Museum 
to send us some results of measurements of whales made 
by him at Balena Newfoundland Mr Lucas was one of 
Ae party sent to Newfoundland by Ae L S National 
Museum in 1903 to secure Ae skeleton and mould of a 
large sulphur bottom whale in order that the skeleton 
end a reproduction of the whale might be prepared for the 
St Louis Exposition If whales grow slowly and require 
many year* to reach their full sue A ere should naturally 
be example* of all sues from small to large among Aose 
measured As a matter of fact Mr Lucas remarks Aat 
wiA Ae single exception of a female 64ft long all the 
sulphur bottom whale* examined by him were fairly 
large and while some were unmature and some old the 
difference between the largest and smallest was for such 
large animals inconsiderable WiA the exception noted Ae 
females ten In number varied from 68ft 10m to 73ft I 
the greatest jump being from 71ft 8m to 74ft 4m 
Fourteen males varied from 67ft 7In to 74ft 8in the 
greatest break being at the commencement of the series 
from 67ft 7m to 68ft uln No very small sulphur 
bottom whale was taken during Mr Luces s stay but 
eevqyal young humpback* were brought in from 24ft to 
26ft in length These were still nursing end it seems 
fair to assume that a sulphur bottom whale of the same 
age (a yearling?) would be from 30ft to 35ft long This 
seems to indicate Aat young sulphur bottoms keep away 
from the coast of Newfoundland while the fact Aat the 
64ft specimen was much voungar than thoae 67ft to 69ft 
long would indicate that up to Alt point at least whales 
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having the epiphysial sutures obliterated save for a lilt* 
or two on Ae thoracic vertebrae Mr Luca, consequently 
consider* that it seem* fair to assume Aet Ae average 
leogth of a fully gro*)m sulphur bottom 1* just under 80ft 

Continuing Aeir dote* on Ae Codlacete in A* Journal 
of Botany (January) Mr and Mrs Gepp deecnbe wiA 
figures a new species end a new variety of Ae inenittad 
alga Pemcillu* also a new form of Rhtpoctphahu Phoenix 
which were collected by Mr M A Howe off the Bahamas 
Mr G C Druce publishes in Ae aame journal a long 
list of flowering plants and ferns for which new localities 
in Berkshire have been recorded since the Flora of 
Berkshire was issued and Mr C E Salmon dtacusees 
Limontum vulgart and iti varieties 

A list of Ae specie* of Composite from Ae Island of 
Formosa which are repr ese nted in Ae herbarium of 
Toklo University forms the concluding part of vol xrlU 
of the Journal of the College of Science Tokio Th# 
author Mr B Hayate prefaces hie list WiA an analysis 
of the genera thirty nine In number Among theee 
Blumea fumiAee seven species including of course 
Blumea baUamtJera the source of Ngai-camphor Two 
new species a Gynura and a Eupatonum ore described 
and figured 

Th* limit of an Antarctic phytogoo graphical zone 1 * 
discussed by Mr C Skottsberg the botanist of the 
Swedish Antarctic Expedition 1901-3 in an article iq 
the Geographical Journal (December 1904) It has been 
usual to include in the Antarctic flora Ae plants of Tierra 
del Fuego and the Falkland Islands but Mr Skottsberg 
prefers to confine the term Antarctic to a cold desert 
sons which comprises Graham Land and Ae telands lying 
north of it also the South Shetland* and Ae SouA 
Orkneys and to distinguish another Ae Austral sow In 
which the climate permit* of the formation of forest or 
grassland The two cones differ also wiA regard to their 
algal vegetation the Austral flora contains alga wiA 
floating fronds such as Macrocyetu pynfera and DurtiUta 
uttlu but these are wanting in Aa Antarctic cone where 
calcareous alga predominate 

An interesting summary of the rainfall of the British 
Isle* for the year 1904 1* given by Dr H R Mill In 
Symopu s Meteorological Mag at me for January Taking 
Ae BntiA Isles as a whole the year may be considered 
a* a moderately dry one Ae deficiency In Ae amount of 
ram/all doe* not eeem to have exceeded 8 per cent , Aa 
extremes noted were 1293 inch** at Se ath w a lto and 16.1 
inches at Shoe bury ness The whole of the Atlantic border 
from Cornwell to Shetland bad mera Aan the average 
amount the excess wee moat marked In the wee* of 
Ireland byrng a* much as 18 per osnt In places bat th* 
east of Ireland wa* so dry Aat Ae whole Island exceeded 
Ae average by only 1 per cent In England aqd Wales Ayr* 
was a deficiency of about is per cant Th* driest region 
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W WW >l < d tiw midlands and extended to the Severn on the 
•Otttb-wwt, the Humber on the north-east and Yarmouth 
oq the east The whole of tfal* area had a deficiency ex 
eeadtag to per cant For the whole of Scotland there wae 
a dsfldsncy of about 8 per cent this wae due mainly to 
t$e exceptional dryneae of the caet coalt Dr Mill loeee 
no opportunity of enhancing the velue of hie published 
rate?*!! tables and we are glad to learn that all values 
quoted in future will be referred to an average of thirty 
years, 1*70-99 

Pam xi and xu of vol chi of the Bulletin it la 
SotUU i Encouragement contain a review by M L 
Gnuter of the metallurgical exhibit! at the St Louie 
Exhibition and a general account by M H Le Chatelier 
of the usee of special steels in industry 

Th* report for 1904 of the Board of Trade on its 
proceedings under the Weights and Measures Act contains 
particulars of a new denomination of Board of Trade 
standard of 50 pounds weight which has been made and 
verified in consequence of representations by the Liver 
pool Chamber of Commerce and the Mersey Docks and 
Harbour Board lhe use in trade of this denomination 
of weight was authorised by on Order in Council 
of October 9 1903 During the past year a number of 
" Board of Trade standards the accuracy of which is 
required by law to be re determined once in each five 
year* have been verified in relation to the Imperial and 
metric standard! 

Although several Investigations have been made during 
the pest six years on the deviation of the kathode rays 
In on electric field the true nature of the deviation has 
not yet been satisfactorily determined In vol xxxv of 
the Siteungsbenchte of the Physico medual Society of 
Erlangen Mr F Schneider describes experiments from 
which by excluding disturbing factors he Is able to decide 
that the deviation is of a purely electrostatic nature and 
that the dark kathode space has no influence upon it 
Venations In the deviation caused by differences of 
potential and by other circumstances were larefully 
measured The same volume of the Siteungibenchte also 
contains a discussion by Dr A Wehnelt of the produc 
bon of negative Ion* by incandescent metallic oxides and 
an interesting account by Dr Ferdinand Hennch of 
Liebig s life as a student at Erlangen and Paris 

In th* December (1904) part of the Bulletin d* la SocUtl 
4 Encouragement (vol cni) M H Le Chatelier cnti 
ctees the method recently introduced by Mr Gaylev at 
th* Carnegie Steel Works of using irt the blast furnace* 
si current of air which ha* been freed from moisture by 
cooling it below o° C by mesne of an ammonia freenng 
machine It is contended that Mr Gayley * paper recently 
read before the Iron and Steel Institute contains state 
meat* which make it improbable that the alleged economy 
of so per cent in the fuel used in this process is due 
solely to the mere desiccation of the air The principal 
advantage of drying the air for tbs blast probably lies 
In its giving rise to a cast containing less sulphur than 
ordinary pig iron owing to the diminished formation in 
th* abse n ce of water of hydrogen sulphide capable of 
attacking the spongy iron Preliminary experiments have 
shown the probability of this view 

Wl have received from the firm of Ferdinand Ernecke, of 
Berlin a catalogue of their lantern* foe optical projection 
this catalogue 1* noteworthy because of tha description 
Which it contains of methods for d emon strating by pro 
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jection many optical phenomena such as Inte rf erence 
diffraction and the behaviour in polarised light of crystal* 
line sections Messrs Ernecke we notice have acquired 
the sole right of manufacturing the various forms of the 
Wehnelt interrupter 

In the course of an investigation on the anomalous dis¬ 
persion of sodium vapour Prof R W Wood (Proc Amer 
Acad 1904 xl 3bj) has observed that the vapour of 
sodium possesses a most remarkable viscosity which makes 
it possible to obtain at one part of an exhausted glass 
tube a mass of the he ited vapour of great density 
separated by a high varuun from the glass plates which 
close the ends of the tube The tendency of the metal to 
distil into the colder parts of the tube is extraordinarily 
small even after an hour hardly a trace of sodium vapour 
cm be detected beyond the heated portion The vapour 
appears to posses* a cohcsiqn similar to that of a liquid 
and even in a vacuum tube it seems to have a free surface 
Potassium on the other hand distils instantaneously into 
the colder parts of the tube The dispersion of sodium 
vapour m the vicinity of the D, line of helium is almost 
incredibly great if a prism could be constructed of sodium 
vapour giving the same devietion as a glass prism of 6o° 
two lines in the spectrum separated by a distance equal 
to one twenty third of that between the D lines would 
appear separated by a distance greater than that between 
the red and bluish green of the spec rum formed by the 
glass prism But even this dispersion is small compared 
with that which obtains within sav one Angstrom unit 
of one of the D lines of sodium The variation of the 
index of refraction with wave length is shown to conform 
throughout the ringe X 2260-7500 except very close to 
the D lines with the simplest form of the dispersion 
formula developed from electromagnetic considerations 
for a medium with a single absorption band 

MM H Moissan and Chanannf have taken advantage 
of the production of metallic calcium on a commercial scale 
to re determine some of its physical properties The speu 
mens which they had under examination contained from 
99 3 to 99 6 per cent of the metal and were only acted 
upon slowly by water Calcium can be easily turned into 
cylinders possessing a br 11 ant lustre tarnishing however 
is might be expected in moist jir It is sufficiently 
tenacious to be drawn into wire as fine as o 5mm 
di imeter and these wires were ut Used for the determine 
tion of the specific electrical conductivity thi* proving to 
be about 16 per cent of that of silver The melting point 
wes found to be 8io° C and the density 1 548 lhe metal 
was also utilised to prepare calcium amalgam in quantity 
this is stable in dry air at the ordinary temperature and 
does not absorb either nitrogen or oxvgen The crystalline 
amalgam corresponds verv nearly to the compound Hg,Ca 
It is interesting to note that whilst in a recent list of 
Kahlbaum metallic calc um is quoted at 6s id for 15 
grains or about 9I per ox sime its manufacture on an. 
industrial scale it can be obtained tt is 6 d per os 

Thb January part of I Emagnament mathtmatique con¬ 
tains a number of paper* which should prove of interest to 
English mathematicians Dr J S Mackay of Edin¬ 
burgh contributes an interesting account of the life add 
work* of the late Prof Tait Pro' Gmo Loria gives an 
account of the progresa made and the methods adopted In 
Italy In tha reform of teaching of elementary mathematics, 
and In particular geometry Mathematical teaching for 
engineer* forms the subject of a paper by Prof Juke 
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Andrade baaed on Me own experience! In the University 
of Besanfon and Anally M Loan Couturat of PaHe 
contribute* a paper on The Definition! of Mathematic* 1 

A series of article* by Mr E Edaer on the Electro* 
magnetic Theory i* appearing month by month in 
Technic! and should prove uieful to itudcnt* of phy*ic* 
The article lontnbuted to the January i«sue deal! with the 
electric circuit A very simple method u given of deter 
mining the force on a conductor carrying an electric cur 
rent perpendicular to a magnetic field and this remit is 
used to obtain on expression for the electromotive force 
produced when a conductor cuts lines of force The re 
suit* of course are well known and are used by everv 
electrical engineer but the reasoning by which they arc 
obtained i* not so widely understood Most of the results 
are determined directly fr<m the properties of lines of 
force and the usefulness of the article is greatly increased 
by careful scale drawings 

Massas R and J Bren Itd supply for one guinea 
a glass trough 4X3x08 inches which can be raised or 
depressed on a vertical metal upright a distant e of from 
1} inches to 10 inches from the table This trough form* 
a simple form of light filter when filled with liquid and 
will serve not only as a useful idjunct tc a nil roscopc but 
for many other purposes where it is of advantage to use a 
screen for monochromatic light 

Messrs Taylor Taylor and Hobson I tD have 
recently issued two seres of rapid Cooke lenses that 
should prove of great service not only in high speed photo 
graphy but for the finest portraiture and for difficult 
subjects under fair conditions of lighting They are 
known as the Series iv and it and have full aperture* 
of //s 6 and //4 s respectively The makers have fully 
developed n these new lenses the advantages of construe 
tion of their well known Series id and v C ooke lenses 
The leaflet which contains details and prices of these 
lenses Includes some striking illustrations of the work 
accomplished by them 

We have received from Messrs Burroughs Wellcome 
and Co their photographic exposure record and diary 
which is a most handy pocket book and contains many 
new features I he monthly light tables are now placed at 
the end of the book and the order of the months has been 
reversed so that the current month faces the exposure 
calculator each month being torn off as it passes lhis 
renders the calculation of an exposure i very simple pro 
cess indeed There is also ample room for recording 
details of plates exposed facts relating to positive ex 
posures and ordinary notes and memoranda for each of 
which three separate sets of pages are available In 
addition to these and other items of useful information 
for photographers there is a serviceable article on exposure 
giving complete instructions for using the calculator pro 
vided a concise explanation of the factors governing correct 
exposura and an up to date list of the speeds of all plates 
and films including besides British « number of American 
and Continental brxnds Bound in a neat cover with 
pocket and pencil attached this excellent cheap and 
compact little pocket encydopsedia of photography should 
be in great demand by all workers whether amateur or 
professional 

M« W B Ciive bos published new and enlarged 
editions of parts 1 and tl of Dr G II Bailey * Tutorial 
Chemistry Both volumes have been edited by Dr 
William Briggs 
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The Engineering Standards Committee has no* iMw if 
its report on pipe flanges If I* entitled " Snttmfe’ 
Standard Table* of Pipe Flanges ” and Is published V? 
Messrs Crosby Lockwood and bon at a* 6d net 

Tier Department of Revenue and Agriculture of tha 
Government of India has published the agricultural 
statistics of India for the years 1898-9 to 190-3 m taro 
volumes The first part is concerned with British India 
and the second with the native States The volumlnoua 
particulars have been compiled under the supervision of 
the director general of statistics 

Several catalogues of physical chemical and other 
scientific apparatus have been received from Messrs Brady 
and Martin ltd of Newcastle upon lyne Among In¬ 
teresting instruments described m a supplement that brings 
a larger catalogue up to date may be mentioned Sodeau'a 
new form of gas analysis apparatus and Seger t cones for 
the determinatu n of the temperature of furnace* kilns 
Ac A special supplementary list of new apparatus for 
experiments in physics includes particulars of simple ap¬ 
pliances described in recent text books of prac^al physics 
which are largely used in the laboratories of pchools and 
colleges 

The story of the Zeiss works at Jena is of deep interest, 
both in its scientific and sociological aspects Prof F 
Auerbach described the Jena enterprise in a volume pub¬ 
lished in 1903 This work has now been translated into 
Fnglish by Mr b F Paul and Mr 1 J Cheshire and 
published by Messri, Marshall Brookes and Chalkley Ltd 
under the title Ihe Zeiss Works and the Carl Zelas 
Stiftung in Jena A short account of the creation and 
progress of these great cooperative works was given In 
the obituary notice of Prof Frnst Abbe which appeared 
in last week s Nature (p 301) Many other interesting 
particulars w 11 be found in the English edition of Prof 
Auerbach s book which is a popular description of the 
development and importance of a concern that offers 
valuable lessons to students of physics technology and 
social science 


Venus 


OUR ASTRONOMICAL COLUMN 
Astronomical Occurrences in February — 

Feb j 9h ym Minimum of Algol (0 Persei) 

8 ah Conjunction of tbs Moon and Vein 

3* 20 N 

!• 5h 56m Minimum of Algol (0 Persei) 

9 18b Conjunction of the Moon and Jupiter Jopttar 

a" 49 

13 5b 1 am to 6h 3am Moon occults «* Turn 

(msg 36) 

11 5 h Mm to 6h 29m Moon occults •» Toon 

(ms« 39) 

14 1 ah Venus at greatest elongation, 46° 41 E 

n Venus. Illuminated portion of duc-o 516, of Mem 
=0903 

5h 53m to 8h 9m Transit of Jupiter's Satellite 
I IT (Ganymede) 

eclipse of the Moon, portly visible at 

4h 41m. First contact with penumbra 
$h 34m „ , shadow 

7 h om Middle of the eclipse 

Lost contact with shadow 


18 


# tpm „ „ ,_ 

Moon rues at Greenwich at 5I1 i6ffl 
Magnitude of tht edipse-o 410 
10b 5m to 1 oh 40m Moon occults 4 Virginia 
(msg 4 d) 

VrsU ?X of» Virgim* 

7b 40a Minimum of Algol (0 Penm) 
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Junta*’* Sixth Satxlutb —A further telegram respect- 
btf the recently discovered sixth satellite of Jupiter hat 
bead, received item the Kiel CentralsteUe It contain* a 
statement from Prof Perrioe that the object discovered by 
him is not identical with Prof Wolf's minor planet 

r P V The position of the satellite on January 17 at 
443m (Lick MT) was RA-ih 21m 8s 
dec - +7* af 

A later telegram than the above published in a supple¬ 
ment to No 3900 of the Astronomtsehe Nachrtchten 
State* that Prof Perrine observed the satellite on January 
17 70s (GMT) and found that its position with n ferente 
to Jupiter was a66° and its distance 36' 

Gntamtais 1 or Const 1904 e —The following is the 
latter part of a daily ephemens for comet 1904 e (Borrellv) 
published by Herr M Fbell in No 3989 of the istro 
namucht Nachrtchten 


a is 7 

a 17 8 


+ 1*5 17 
+ »5 54 
+ 10 31 
+ «7 7 

+ 17 43 o 2133 o 1638 o 54 


Brightness at time of discovery = 1 o (*mag 


From the above it will be seen that the comet Is now 
travelling in a north-easterly direction through the con 
stellatkm Aries and is observtble- although very faint— 
between sunset md midnight 


Solar Fcliihb Probirms —In an address read at the 
International Congress of Arts and Sciences held at St 
Louis in September Prof Perrine enumerated and dn 
cussed a number of the outstanding problems which still 
confront tolar erlipte observers 

The first problem mentioned was that relating to 
existence of an intra mercurial .planet nnd Prof Perrine 
States that this year 8 eclipse ought to settle the problem 
•0 far ns the existence of a body brighter than the tenth 
magnitude 1% concerned Such a body would not be above 
12 or 15 miles in diameter and it would take about 1 
million such to cccount for the anomalies in the motion 
of Mercury 

Hie movements and velocities of coronal matter are most 
Important problems which should be settled and as 
stations situated so far xpart os I abndor and Lgypt may 
be utilised during the coming eclipse this should offer 
an exceptional opportunity of solving the problem because 
of the length of time between the passing of the shadow 
at these pistes Prof Perrine suggests the employment 
of cameras having focal lengths of 40 or 50 feet and 
pointed directly at the sun or where the atmospheric con 
dltions sre favourable longer cameras mounted horixon 
tally might be used lhe rotational velocity of the corona 
as regards that of the sun's surface is another problem 
which he discusses Finally he points out the urgent need 
for a number of well-equipped and well-organised expe 
dltions and suggests that the interchange of plans and 
Ideas before the eclipse takes place might load to results 
Of greater value being obtained 

The Conditions in thr Solar Atmospiipre dc h 
1900-1 —An interesting discussion of the conditions 
obtaining In the solar atmosphere during the minimum 
epoch of 1900-1 as indicated by the author s eclipse 
akotographs token in Spain and Sumatra is given in the 
January number of the Bulletin dc la SocitU de trance by 
11 N Domtch of St Petersburg He discusses in turn 
the spectra of the chromosphere the prominences and the 
corona the form of the corona ana the tolar repulsion 
theory of Prof Bredirhm as applied to the latter 

In discussing the spectrum of the chromosphere, he refers 
to Sir Norman Lockyer s eclipse results and In directing 
special attention to the lines at XX 3317 7 and 4233 8 
(Donitch) he states that his results as to the non-agree¬ 
ment of these with the monochromatic coronal radiations 
incontestably confirm the conclusions arrived at from the 
Bn&llah observations 

The spectra obtained by M Donitch show that the 
fspaalnences may be divided into two types, one composed 
entirely of calcium vapours the second containing in 
addition hydrogen, and helium 
NO. 1840, VOL. 7 l] 


Trianoui atiom op hie Pi xi adcs Stars —An important 
addition to the dita concerning the positions the inter¬ 
mutual distances and the movements of the Pleiades stars 
is contained in parts vi and vu vot 1 of the Transac¬ 
tions of the Astronomical Obs, rvatory of Yale University 

During 1884-6 thr dire tor Dr Mkin made a senes 
of heliomeler observations for the tnangulation of the 
Pleiades and published the results in part 1 of the same 
volume of the Transacti m Since then however a new 
source of systematic error affecting such results has been 
discovered and Dr Elkin hxs therefore le reduced his 
observations The final values are given in part vi and 
are therein compared with the similar results obtained at 
honigsberg in 1840 and th ->e obt lined during thr more 
re rt triangul tion earned cut at A lie lhe results of 
these c i nparisons indicate a motion in regard to the rest 
of the greup of q out of the 48 stars common to the 
three researches the apparent displ icements determined 
from the comparison of lhe Komgsberg and Yale results 
are shown on a chart ucompanying the present paper 

Part vn of the publication contains in account of the 
second tnangulation carried out at Yale bv Mr Mason 1 * 
Smith during the winters of 1900 1 and iqoi-2 and 
shows the complete reduction of the rbsnv itions together 
with 1 final table in wh ch the places of 48 Pleiades stars 
for 18830 are given with the precession and secular 
variation vilues for each 

A Bricht Mftfor —Mr J Ryan writing from the 
Manor House Rensal Green N W states that he 
observed a very brilliant meteor at about 11 48 on the 
night of Janu iry 27 The meteor appeared about three 
degrees below Orionis as bright as a star of the first 
magnitude it travelled slowly in a pith nearly parallel to 
a line joining * ind 0 Ononis increasing m size until it 
burst into a green ball when below $ Ononis and faded 
lhe complete path was triversed in about 8 seconds 


TIIF GFNFRAI MOTION Of CLOUDS 

THC issue of the Quarterly Journal of the Royal Meteor 
*■ ologteal Society for October 1904 contains a trans¬ 
lation of the report cn the international observations of 
clouds presented by Prof H H Hildebrandsson to the 
Permanent International Committee during its session 
at Southport in 1903 It is not too much to say that 
this report is one of the most important contnbutions to 
our knowledge of the physics of the atmosphere which 
the last twenty five years have brought forth and the 
Royal Meteoroli gical Society has rendered a substantial 
service by making the report accessible to English readers 

Our knowledge from direct observations of the average 
motion of the air over the greater part of the earth's 
surface has been in a sense complete for a considerable 
number of years but f the currents in the upper air we 
havp until recently had little or no direct information 
and all schemes of a general circulation of the atmosphere 
ns a whole have had to substitute hypothesis for fact In 
dealing with this part of the subject It therefore became 
of the highest imprrtance to see whether any direct 
evidence could be obt nned rn this point lhe most obvious 
method of attacking the problem consisted in observing 
the direction and speed of drift of dust or water 
particles suspended in the atmosphere Dust particles are 
seldom sufficiently numerous in the upper air to be of use 
in this connection but clouds occur in all parts of the 
world and their observ ition is comparatively easy Even 
this method however has its limitations Observation* 
are dearly impossible on cloudless days ftnd it also fre¬ 
quently happens that the upper clouds are obscured by 
lower cloud forms 

To obtain any general results observations from every 
part of the earth s surf-u e were essential and to secure 
these the ponderous machinery of international cooperation 
had to be called into play In the year 1878 a request 
was addressed to the Permanent International Committea 
to organise a comprehensive system of cloud observation#. 
After some preliminary consultations a scheme In which 
cloud fornls were divided into two classes vix upper and 
lower clouds was adopted and observations on this plan 
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paneon of th* results however showed that the adopted 
classification was inadequate and it became necessary to 
agree on a more complete subdivision of cloud forme 
This taak proved to be by no meane an easy one but 
eventually our preeent international daeaafication of cloud* 
into ten main type* wai adopted and eome year* later 
early in 1896 th* international cloud atlas which contain* 

S ight coloured plate* illustrative of cloud forms 
with explanatory text In three language* was 
i 

At the request of the committee cloud observations wars 
carried out at a Urge number of station* during th* 
period from May 1 1896 to the end of 1897 At the 

more important station* the height end the direction of 
motion of clouds were determined by means of the photo 
grammeter or with theodolite* at the remainder direction 
only was observed with the help of nephoscope* 

The material* thus accumulated as well a* a large 
number of trustworthy observation* of earlier date are 
discussed by Prof Hildebrandsson in the present report 
The method adopted has been to work out tor each region 
of the earth • surface the direction of the average monthly 
drift of the atmosphere at various heights with a 
rs «ul tan tome ter devised by Mr Sandstrom The 

results are set out in tables and diagrams and in what 
follows attantion will be d reeled to some of the most 
important points 

I —Tropical Zone 

Observations at stations near the equator agree in show 
ing a drift of the upper atmosphere from some easterly 
point at all seasons of the year At Paramaribo (Dutch 
Guiana lat jj® N ) out of *70 observations of upper 
clouds only 6 were from south east and five from north 
east This well marked easterly current in the upper 
most regions of the air near the equator was revealed In 
a most singular manner during the eruption of 
krakatoa in 1883 I he optical effects produced by the 
fine dust which was carried up to great heights travelled 
round the earth from east to west in about twelvt or 
thirteen days indicating an upper east wind moving with 
the prodigious velocity of 83 miles per hour 


winds formulated by Halley and completed by Hadley 
teaches u* to expect upper anti trade wind* from south 
west or north west in the northern and southern hemi 
spheres respectively and this expectation was found to be 
fully confirmed At Mauritius which lies m the centre 
of the region over which the south-east trade wind pre 
vails the cloud observat on* show a steady upper wind 
from the north west throughout the year We may there 
fore assume the existence of an upper wind from the 
south west at corresponding latitudes in the northern hem! 
sphere 

As more temperate regions are approached this south 
westerly wind becomes deviated to the right and at 
Teneriffe and etill more decidedly at San Fernando and 
Lisbon the average drift at the cirrus level is from almost 
due west No support is afforded to the assumption made 
by James Ihomson and by Ferret in their schemes of th* 
general circulation of the atmosphere that the anti trade 
wind continue* its course as an upper south westerly wind 
until the Arctic regions are reached 

Special interest attaches to the observations from the 
region between the upper equatorial east wind and south 
westerly or north westerly anti-trade winds On the 
northern side of the equator at surface level a broad 
band on the earth * surface is alternately covered in 
winter by the north east trade wind and in summer by 
the tropical belt of calms At higher level* a similar 
alternation is shown In winter when the trade wind 
prevails at the surface the anti trade from south wsat 
blows above but in summer the tropical upper east wind 
Is found abova the calm region at the surface The 
observation* from square No 39 of the Atlantic Ocean 
which la situated in ro'-io 0 lat N , so°-3o® long W 
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form th* most complete exempts of this ahamatta* 1m 
Prof Hil debr andsson s report, soma further my aCrittnff 
mate nee* are to be found in the cloud result* for tit* 
West Indies recently published by th* U S Weather 
Bureau (Monthly Weather Reoiem, vol xxxll No 4, 
p 166) 

III —India 

Th* wind circulation over India 1* exceedingly comptfs^ 
at the surface but at higher altitude* a much simpler 
state of affairs is found to prevail Prof HUdebrandssoa 
divides hi* observations into two groups those from the 
north (Lahore to Calcutta) and those from the more 
central districts between Bombay and Cuttack He find* 
that in the former the upper currents blow steadily from 
the west from December to Apn! but during the remainder 
of the year they tend to become easterly Over Central 
India the upper westerly wind prevails throughout the 
year except in August and September Since the appear¬ 
ance of the report Sir John Eliot has dealt with the de¬ 
tailed cloud observation* taken at six Indian stations 
during the years 1896-1900 {Indum Meteorological 
Memotre vol xv part 1) These show a much steadier 
upper westerly current in the north At Simla and Jaipur 
the average upper wind Is westerly throughout the year 
at Lahore and Allahabad an easterly component appears 
in the averages for August and September only Further 
to the south we find an alternation similar to that de¬ 
scribed above At Madras the equatorial upper current 
from the east prevails during the summer in winter th* 
upper currents vary between south and south west 

IV —Temperate Zone 

Throughout the temperate zone the direction of the 
average upper current* is from some westerly point all 
th* year round in both hemispheres though tew observ¬ 
ation! are available from the south of the equator In 
Europe and In North America there Is thus substantial 
agreement between the general drift of the atmosphere 
at all leveli but when we turn to eastern Asia this is not 
the case The excellent observations taken at the Observ 
story of Zikawei (Shanghai) show that at the surface and 
at the level of the lower clouds the prevailing direction 
is from the north during the winter and from the east 
1 e towards the low pressure system over the continent 
of Asia during the summer but already at the level of 
the Intermediate cloud* and still more at higher levels • 
steady drift from the west is found et all seasons Similar 
results are shown by the observat ons from Japan 

1 hough there is substantial agreement m the mean 
direction of air motion over Europe at all levels a general 
tendency for a lonponent from the north to make it* 
influence increas ngly felt at higher altitude* is clearly 
shown Thu* at Upsala during the winter months th* 
surface wind is from the south west the lower cloud* 
travel from west south west and the intermediate one* 
from west north west while at the cirrus level the direc¬ 
tion of motion is from north west Further north at 
Nora in Swedish Lapland cirrus moves from north-west 
throughout the year Some particularly interesting result* 
have been obtained from those of M Teisserenc d* Bert’s 
balloon ascents in which the level of the highest cloud 
forms was exceeded In all the#* cases th* balloons wsra 
carried towards the south east showing that they met 
with a north westerly wind in the uppermost layers of 
the atmosphere 

North westerly wind# at the cirrus level are also venr 
prominent at Perpignan Pole (Austria) Tiff is and Madrid, 
station* which he on the northern side of th# tropical belt 
of high pressure over which as we have seen above th* 
direction of the anti trade winds has btcotnt deviated 
from south west to west 

Prof Hildebrandsson sums up the results ha has arrived 
at under the following headings — 

(1) Above the thermal equator and the equatorial calm* 
there exists throughout the year a current from th* asst 
which appear* to have a vary high velocity at great 
altitude* 

(s) Above the trade winds, anti trade wind* from south* 
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M* la th* northern hemisphere and from north-west in 
the southern hemisphere prevail. 

0 ) These anti-trade winds do not extend beyond the 
pour limits of the trade winds; they are deviated to the 
Tight in the northern hemisphere and to the left in the 
southern, and become currants from the west above the 
Tropical high pressure areas, where they descend to feed 
<he trade winds. 

(4) The air of the temperate tones is involved in vast 
41 polar whirlpools,” which route from west to east. 
This routory movement appears to be similar to that of 
•ordinary cyclones; the air In the lower layers draws nearer 
to the centre of the whirl, while that in the upper layers 
recedes from it more and more as the height above the 
earth’s surface Increases up to the highest regions from 
which we have any observations. 

(5) The layers of upper air of the temperate rones over¬ 
flow the tropical high pressure areas, ana there descend. 

(6) The Irregularities found at the surface of the earth, 
more particularly in the monsoon areas of India, disappear, 
as a general rule, at the level of the lower or Intermediate 
clouds. 

(7) The theory of a vertical circulation of the atmo¬ 
sphere between the tropics and the poles, which has 
hitherto been accepted (Ferrel, James Thomson), must be 
abandoned. 

The report as published In the society’s journal is very 
fully illustrated by reproductions of the diagrams of the 
original edition. M. Teisserenc de Bort's charts of the 
average distribution of pressure at the 4000-metre level for 
January and July are also given, and they Illustrate in 
a very striking manner the scheme of general circulation 
of the upper air to which the results of Prof. Hilde- 
brandsson's report point. 


AMERICAN HYDROIDS. 1 
*T*HE first part of thia large work dealt with the plumu- 
* larian hydroids. After an interval of four years, the 
second port, a folio of some 150 pages and 57 plates, has 
been Issued. It appeals exclusively and Intentionally to 
The student of systematic zoology; but owing to the wide 
distribution of the family—thesea-firs ” of our coasts— 
this account, though dealing primarily with American 
species, will assist students of sertularian taxonomy in 
almost any part of the world. 

The plan of this book la that of the first part. There 
Is drat an anatomical account of the stem and its branches, 
then a rjtumd of the distribution, horizontal and vertical, 
In different seas, and finally a hundred pages of specio- 
graphy. The most assiduous care has been employed in 
•drawing up these descriptions and in illustrating them 
by well selected figures; and most critical and generous 
consideration is given to previous researches on this group 
-of animals. 

For some not very obvious reason, Prof. Nutting has 
-decided to postpone the more Interesting bearings of his 
■subject to the final volume, and confines himself in the 
wo» before ue rigidly to a consideration of the taxonomic 
and diagnostic features of the Sertularidie. We look in 
■vain for any explanation of the mode of distribution, 
though the occurrence of the majority in Alaskan and 
Arctic waters suggests a polar origin. There la no 
attempt to explain the absence of free medusa, nor are 
■we given any Information as to the habits of these 
hydroids, their modes of growth and of repairing injury, 
•the Influence of light upon their branching and reproductive 
powers. There 1* not a tingle experiment recorded in the 
work, though it is to be expected from the plasticity of 
-such casienteretes that continuous and discontinuous 
■variation may be Induced by changes in environment. 
On the other hand, differentiating anatomical characters, 
such Si the forms of branching, the shape of the gonldial 
sacs, and the opercula, are des c r ib e d ana combined into a 
smtam with great care, and it is to be hoped that Prof. 
Nutting has laid the foundation of a permanent and 
au t h o rit ative dassMcadoa. 

asms 
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Oxtoxd. —The Vice-Chancellor has been Informed that 
at a meeting of medical graduates recently held in Lon¬ 
don to consider the present provision In the university for 
the department of pathology, it was resolved (1) that 
tups should be taken to bring before the unlvernty the 
necessity of permanent and adequate support being received 
for the pathological department; (1) that a fund be started 
for the purpose of assisting in this object, and the primary 
object of this be the establishment and endowment of a 
professorship In pathology. 

It was announced last tcim that the Rhodes trustees 
have made a grant for five years to Dr. Ritchie, the present 
reader In pathology, and New College has now elected 
him to an ordinary fellowship for seven years, provided 
that he continues his readership and does research work. 
Mr. Edward Whitley, Trinity College, has very generously 
given the university a thousand pounds towards the per¬ 
manent endowment of a pathology chair. 

Camsridox.— The Vice-Chancellor announces two Impor¬ 
tant bequests which have been left to the university. The 
first consists of qoool., to be expended In Improving the 
instrumental equipment of tho Newall Observatory, and 
of a very valuable collection of illuminated manuscripts 
and early printed books and objects of meditevnl and early 
art, to be pluced In the lTtzwilliam Museum, left by Mr. 
Frank McClcan, F.R.S., of Trinity College The second 
bequest is left by the late editor of the Athenaeum. Mr. 
Norman Maccoll, of Christ’s and Downing Colleges, and 
consists of $oot. to form some endowment for a lectureship 
in Spanish or Portuguese, together with a valuable library 
of taolu. 

The number of commissions allotted to the university, 
the first half-yearly nomination to which will take place 
after the examination in September next, Is one in the 
Royal Artillery, one in the Indian Army, and five In the 
cavalry, Foot Guards, infantry, or the Army Service 
Coras 

The regulations for administering tho Gordon Wigan 
fund are announced. The revenue will be divided between 
tho special board of physics and chemistry and the special 
board of biology and geology, to be used in promoting and 
encouraging scientific education and research. The bequest 
amounts to some 0000J. v> 

London —Mr. William Lorlng, late director of educa¬ 
tion under the County Council of the West Riding of 
Yorkshire, has been appointed warden of the Goldsmiths’ 
College, New Cross, and Mr. Edgar Schuster Francis 
Galton research fellow In national eugenics. 

Thr Mercers’ Company has voted a sum of 1000J to 
the university for the promotion of the study of physi¬ 
ology at University College. 

Mr. W. Williams has been awarded the degree of 
doctor of science through a thesis on ' The Temperature 
Variations of the Electrical Resistances of Pure Metals,” 
and other contributions. 

Mr. H. M. Hobart has been appointed lecturer In 
electrical engineering design at the Northampton Institute 
in succession to Mr. E. K. Scott, who hat been appointed 
lecturer in electrical engineering in the University of 
Sydney. Mr. M. H. Smith has been appointed chief 
assistant la the mechanical engineering department in 
succession to Mr. W. E. Cumock, who has been appointed 
head of the mechanical engineering department of the 
Technical College, Huddersfield. 

Manchxstsx. —The new public health laboratories, which 
have been erected by the Victoria University and have cost 
13,000 1 ., were opened on Januanr 17 by Mr. W. J. 
Crossiey. Lord Spencer, Chancellor of the University, 
presided at the ceremony, and the large gathering included 
the Lord Mayor of Manchester and the Mayor of Salford. 
Honorary degrees were afterwards conferred upon Prof. 
Celmdle, Lille University; Prof. Perrondto, Turin Uni¬ 
versity; Prof. Salomon sen, Copenhagen University; and 
Captain R. F. Scott. R.N. * 

It has been resolved to Institute, in the United College, 
University of St Andrews, .a lectureship In organic 
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chemistry, and to appoint Dr. James C. Irvine as the 
lecturer. 

It is reported in Science that, by the will of the late 
Mr. E. W. Codman, of Boston and Nahant, Mass., an 
estate which may reach 300,000/, will be equally divided 
between Harvard University and the Massachusetts General 
Hospital. 

Thr United States ambassador, Mr. Choate, has accepted 
the invitation of the governing body of the Battersea 
Polytechnic to distribute the awards and deliver an address 
on the occasion of the next annual distribution of prizes on 
Wednesday evening, February as. 

It Is reported in Science that Harvard University and 
the University of Berlin have practically arranged a method 
by which a temporary exchange of professors will occur. 
It is further stated that a similar arrangement has been 
made between the Massachusetts Institute of Technology 
and the Berlin Institute of Technology. 

Mr J. I) Rockrfblifr has signified his willingness to 
contribute to the University of Chicago for the year be¬ 
ginning Julv 1, 1905, the sum of 40,000!. for current 
expenses, this being the same sum that he has contributed 
during the present yeur. Mr. Rockefeller has also con¬ 
tributed this year 11,000/ for the enlargement of the 
heating plant of tho university. 

A course of lectures and discussions has been arranged 
by the Childhood Society and the British Child-Study 
Association, to be delivered in the Parkes Museum, Mar- 
garet-atreet, W., and will commence on February 9. Among 
the subjects ana —Some physiological problems in educa¬ 
tion ; the proposed anthropometric survey ; mental faculty 
of the child : its growth and culture, fatigue in children ; 
the health of children qua food and management; and 
imitation. 

At the annual conference of representative Mahomedans 
from all parts of India, held at Lucknow a month ago, it 
was agreed to form science faculties at Aligarh - College. 
The list of subscriptions towards this object was headed by 
the Raja of Mahmudabad with a munificent donation of 
Rs.35,000. The aggregate subscriptions to the fund for 
promoting the advancement of Aligarh College to the 
status of a university, which will be the future university 
of Mahomedans in-India, now amounts to Rs 1,04,000 
(yooof.). 

In conmitlon with the fund instituted to supplement the 
resources of the Melbourne University, the Hon. F. S. 
Gnmwade has given 1000 1 . for the purpose of founding 
an annual prise at the university, to be awarded in reaped 
of research work in some branch of industrial chemistry. 
This donation, says the Pharmaceutical Journal, raises the 
fund to 11,000/., and enables the university to claim a 
subscription of 1000/. promised by Mr. Andrew Carnegie 
The whole of the money subscribed, which, with a Govern¬ 
ment grant of 13,000/., now totals 34,000/, ii to be devoted 
to the purpose of building laboratories. The Government 
has promised a supplementary grant of 5000!. next year. 

The need for a university in the south-west of England 
continues to be urged locally from time to time. At the 
recent ordinary general meeting of the governors of 
University College, Bristol, Mr. Henry Hobhouse said that 
ft was unfortunate that the south-west of England was 
almost the only part of England and Wales that had no 
local university, and spoke of Bristol as the only possible 
centre for such an Institution. Principal Lloyd Morgan, 
F.R.S., who returned recently from a visit to the United 
States, gave it as his opinion, after inspecting the equip¬ 
ment and work of the American university colleges, that 
when the amount of work done by the staff of Bristol 
University College is compared with the amount being 
done in any one of the American institutions he had visited, 
suid the cost of the one is compared with the cost of the 
other, Bristol University College is ahead of them ail. 
Several speakers urged the pressing need for more funds, 
In thia connection we are glad to notice that the college 
received last year nearly 5000/. in donations outside the 
ordinary income. 
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Thr Association of Technical Institutions held its a nim a l 
general meeting on January 37 at the Manchester School 
of Technology. Sir Philip Magnus was elected pieside n t 
of the association for 1905, and In the course of his addrefet 
directed attention to the fact that in technical institutions the 
students who attend even the most elementary technological 
classes are too often insufficiently prepared to profit by 
the teaching. They are deficient in pouter of expression j 
they lade practical knowledge of arithmetic and the rudi¬ 
ments of science and the necessary skill in drawing. In a 
word, the training in the elementary schools of the country 
has not produced satisfactory results. The elementary 
teaching must be made more practlcaL The workroom 
will supersede the class room in elementary schools, con¬ 
tinued Sir Philip Magnus, and manual training will become 
the central feature of the training around which other 
studies will be grouped. Numerous papers were read. 
Prlndpal Reynolds, of Manchester, Mr. Wllkinaon, of 
" 'ton, and Principal Crowther, of Halifax, read papers 
the co-ordination of the work of evening continuation 
schools and municipal technical Institutions. The co¬ 
operation of employers in the technical training of their 
apprentices was the subject of a discussion opened by 
Principal Belcher, of Coventry, and Principal Gannon, of 
Norwich. The registration of teachers In technical Insti¬ 
tutions was dealt with by Principal Wells, of Battersea. 


Thr report of the council of the Association of Technical 
Institutions was presented at the annual genera} meeting 
on January 37. The report states that, from tw point of 
View of those specially concerned with technical education, 
the year 1904 has been marked chiefly by the development 
and coordination of local educational organisation and by 
the perfecting of matters of Internal administration. It 
is too soon, the teport states, to say what the effects of 
the abolition of the Technical Instruction and Local 
Taxation (Customs and Excise) Acts and the placing of 
all branches of education under one local authority may 
have upon the further extension of technical education. 
While recognising the possible danger to these interests of 
the large and growing demand for expenditure upon other 
branches of education, the association views with satis¬ 
faction the increasing recognition of the belief that 
technical education can only produce the best results when 
it builds upon the sure foundation of a sound secondary 
education Among matters to which the association has 
given attention may be mentioned that of the possibility 
of obtaining n number of research scholarships, tenable 
by advanced students in technical Institutions; and that of 
the desirability of Instituting a scheme for the issue by 
technical institutions of diplomas upon some common 
basis of award This last question Is of such importance 
that it has been referred to a subcommittee for further 
inquiry and report 


The annual meeting of the Mathematical Association 
was held at King’s College on January 38. Prof. G. B. 
Mathews, F.R S , was elected president for the ensuing 
'■ Papers were read on models and their uses by 
— E. M. Langley, and on the new geometry by Mr. 
W. H WagstafT, who does not think it is desirable to 
make oil boys learn deductive geometry, but that some 
should learn logic Instead, and that some training in 
practical geometry should be given to all. A discussion on 
the question. “ Should Greek be Compulsory for Maths- 
matlcians at Cambridge? ” was opened by Mr. A. W. 
Stddons, who urged that mathematicians should not have 
SperlaJ arrangements made for them; that, if Greek was 
compulsory for others, it should be for mathematicians also. 
Prof A. R. Forsyth, F.R.S., said it is to his mind 
extraordinary that teachers of classics argue that, If Greek 
be made optional, therefore the subject will become extinct. 
The subject has a strong hold on the public schools ami 
the universities; every outside inducement to its con¬ 
tinuation Is still maintained, but In a large number of 
schools In the country Greek is now extinct. If the ancient 
universities maintain this barrier of Greek aa a preliminary 
qualification for a degree, It means one of two thing*— 
either that all the boys in those schools where Grade Is 
now extinct are cut on from the universities, and so those 
institutions cease to be contributing to Hie educational 
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* tbs point of view of satwying a miserable minimum 
nm*t was aalcad for Is a relaxation in favour of education 
is general and not ui favour of any special class of people 
The elimination of literary training in the country is not 
Wng sought 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 24, 1904 —“ Preliminary Com 
mumcation on Galvanic Celle produced by the Action of 
Light” By JDr M WlMsrman (From the Davy 
Faraday Laboratory of the Royal Institution) 

The author finds that there is under the action of light 
a region of galvanic cells as wide and as varied as m 
the ease of ordinary galvanic cells He finds constant and 
inconstant cells reversible and irreversible cells The 
chemical reactions and chemical equilibrium in the galvanic 
combinations are now perfectly clear they prove however 
to be all stu generis all the phenomena being intermixed 
and characterised by phenomena of induction and deduc 
tion peculiar to light cells only The author also 
succeeded in placing this region of phenomena on a phyiico 
mathematical basis testing and proving the fundamental 
■ ' ill details 


equations experimentally in 


e 


The principal 

) The total E M F created by light consists of an 
E M F produced by light at a constant temperature 
owing to the increase of the chemical potential and of 
the solution pressure of the exposed plate and of a thermo 
fi M F caused by one of the plates in contact with the 
liquid being heated by light Both E M F s are found to 
be directly proportional to the intensity of light both 

-1 currents in the same direction thus proving that 

acts on the chemical potential as well as on the 


(a) The peculiar course of the induction and deduction 
periods enables one to distinguish constant and inconstant 
cells showing polarisation from one another A consider 
ation of the chemical composition and of the reactions 
going on in the systems under the action of the current 
leads to the same results 

(3) The induction period follows a law 

</»/<* = <■(*, -*) (»-*, + K), 

giving at the same time also the fundamental law of 
photography relating to the connection between the amount 
of silver salts decomposed and the time of exposure The 
deduction period follows a similar law 

c(. 0 -*)(*-*, +K) 

(4) The fundamental equation for the E M F of con 
at ant cells reversible in respect of cation ' (« g Ag plate 
in light AgNO, solution in light AgNO, solution in ' 
dark Ag plate in the dark) is 

9 E«o 860T (log. Pi/P< - av/u+v log, fi/ft)to~* volt 
and for constant cells reversible in respect of 
anion (eg Ag BrAg plate in light KBr solution 
light KBr solution m the dark Ag BrAg plate in 
dark) is , 

SE»o 86oT( - log, P,/P „+«*/*+* log,A/>«)'0-« vol, 
wbsre P, P 4 are the solution pressures of the electrodes 
in light and in dark p ft are the osmotic pressures of 
the cation or onion in the solution in light and in dark 
and T is the absolute temperature 
The theory of thermogalvamc cells It also given in the 


Communicated by Prof J H 


Catalysis by Collou 
This paper cot 

by Nernet(Z*fU....- 

catalytic decomposition of hydrogen peroxld 
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colloidal metals probably takes place practically Instan- 
taneoualy on the surface of the catalyter so that (he 
concentration of the hydrogen peroxide there is permanently 
maintained at xero and the velocity of the reaction actually 
measured is that with which diffusion and convsctlon 
renew the solute in contact with the catalytic particles 
As a result it was shown that Nemst s hypothesis 
would lead us to expect the reaction to proceed as one 
of the first order a conclusion which agrees with the 
experimental results found by Bredig and his pupils The 
actual values of the experimental velocity-constants are 
however far too small to allow us to reconcile them with 
Nemst s suggestion and the latter must therefore be 
rejected 

In order to arrive at this result minimum theoretical 
values for the rate of the reaction were calculated on 
Nernst s hypothesis For this purpose the particles were 
assumed to be spheres with a diameter of o 5/4 a value 
which according to Bredig is greater than any which 
was met with in his solut ons The particles were sup¬ 
posed to be in a state of continual movement performing 
the so called Brownian motions but m travelling through 
the solution were assumed to take with them a film of 
adhering liquid In order to obtain a minimum value for 
the reaction velocity the total volume of the films was 
supposed to be equal to that of the whole liquid Die 
diffusion coefficient of hydrogen peroxide at *5° was taken 
as io~* cm */sec a value which is s nailer than that of 
most substances with heavier molecules 
1 he great part played by convection due to the Brownian 
motions of the particles and stirring by gases he was 
demonstrated it being pointed out that the experimental 
results regarding the dependence of the velocity constants 
on the concentration of the ntnlyser can only be reconciled 
with the idea of a heterogeneous reaction if convection 
plays an important part 

Lastly it was shown that the experimental facts all 
agree with the assumption that the actual velocity of the 
reaction on the surfaces of the particles always has a 
finite value which is proportional to the concentration of 
the solute in immediate contact with them 

In conclusion Nernst s views regarding reaction 
velocities in heterogeneous systems were ent cised from 
a thermodynamical point of view and it was shown that 
whereas they may possibly be correct for the majority of 
physical processes great caution should be exercised in 
applying them to processes of a chemical nature 

January 19 — The Dual Force of the Dividing Cell 
Port 1—Ihe Achromatic Spindle Figure elucidated by 
Magnetic Chains of Force By Prof Marcus Hsurt** 
Communicated by Sir William T Thiseltoo Dyer 
KtMG CIE FRS 

The essential points of this research are described as — 
(1) The introduction of n convenient apparatus for the 
study of the axial section of fields produced by isolated 
poles of a dual force 

(3) lhe formation of chatm of force in a viscid material 
the recognition of their chara ter as a distinct type of 
material configuration and the study of their properties 
(3) The application of the conception of relative per 
meability and of the recognition of chains of force to 
the problem of the cell figure 
Zoological Soeletv Tannery 17 -Mr C A Bmlenger, 
F R S vice president in the chair —(x) Some notes on 
the cranial osteology of tie mastlgure (Uromastix), (3) 
a contribution to the anatomy of Chlamvdosaurus and 
some other Agamid-e and (3) a note on the brain of 
Cynoptthectu mger I F B e d darxl, FRS —(1) A 

collection of npunculids made at Singapore and Malacca 
(a) a collection of gephyrean worm* from Zansibar and 
(i\ the eipuncul da and e hturid* collected .during the 
Skeat Expedition to the Malay Peninsula W I 

Lanotte s ter Four new spe les wete described in the 
second paper and nine In the last —On the oral and 
pharyngeal denticles of elasmobranchs A D I mm*. 
The author had found that these denticle* were present 
in varied abundance over the mucous membrane lining 
both the aril and pharyngeal cavities in many of these 
fishes Otit of the specimens of the nineteen specie* 
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(representing eighteen genera) examined only live belong¬ 
ing to a* many genera were found to be totally devoid 
of three etructuree —The ikutl of a musk-ox from the 
river graveU of the Severn Valley at Frampton-on Severn 
near Storehouse Glouceaterahlre Dr C W An dr eeva. 
The specimen con tilted of the cranial portion of the skull 
of an oM bull and wae found by Mr W T Rennie of 
Chepetow who bad preeentod it to the British Muteutn 
Remains of this species were comparatively rare in Britain 
and the nearest prev outly recorded locality to that de 
scribed was Barnwood near Gloucester —Three new 
birds obtained by Colonel Waddell C B on the recent 
expedition to Lhassa H F Prueeer The birds ex 
hibited end described were —Babax waddtlL nearest to 
but differing widely from Babax Umeeolatut Garrvlax 
Ubttanut a much darker and more uniformly coloured 
bird than Garrulax mmio with the terminal part of the 
tail white and Latitat lama a much darker bird than 
Lamut ickach with lesa white on the forehead no rufous 
oa the hack or scapulars and no trace of an alar speculum 

Koyal Meteorological toe ety January 18 -C«n D 
Wilson Barker president in the chair —The Preeidwnt 
delivered an address on the connection of meteorology 
with other sciences He said that meteorology and astro 
nomy were doubtless the first of the sciences to attract 
the attention of men—whuh of the two exert* most 
influence on the wellbeing of humanity is a matter de¬ 
pendent on the position of the globe in many regions 
people are but slightly affected by the weather while the 
heavenly bodies particularly the sun exert an enormous 
influence on human life Everywhere in nature we find 
the effects of meteorological agencies After speaking upon 
the effects of evaporation winds rain ice snow and 
pointing out the influence of weather on animal life 
vegetation health Ac he said that meteorology is a 
science deserving more attention than it receives He 
thought it ought to be recognised as a preliminary to the 
studies of geography geology and kindred subjects and 
he was of opinion that meteorological observatories might 
very well be fitted up in schools and pupils taught to 
observe This could be done at a small cost of time or 
money The tendency at present is to particularise in all 
scientific work but the true path to progress lies In keep 
ing a comprehensive outlook on the whole field of investi 
Ration The United States have devoted much attention 
to meteorology with most satisfactory results It is to be 
regretted that official help and encouragement are so de 
ficient in this country The baffling difficult nature of 
meteorological problems should but serve as an incentive 
to their elucidation The persistent observer gains much 
not only in knowledge of the subject but in the habits of 
close and accurate investigation which he insensibly 
acquires and all workers in this field learn to appreciate 
the difficulties which confront their fellow labourers and 
to recognise the value of what has been done by the 
meteorological organisations of the world—Mr Richard 
Bentley was elected president for the ensuing year 

Entomological Society January 18— Hof E B 
Poulton in the chair —Mr T Merrifield was elected pres! 
dent for the session 1904-5 —The president Prof Poulton, 
delivered an address In which he discussed the part played 
by the study of Insects in the great controversy on the 
question Are acquired characters hereditary? He 
argued that the decision whether I amarck s theory of the 
causes of evolution is or is not founded on a mistaken 
assumption largely depends upon evidence supplied by the 
insect world and finally concluded that the whole body 
of facts strongly supports Weismann s conclusions At 
the end of hit address the president urged that the study 
of insects It essential for the elucidation and solution of 
problems of the widest interest end the deepest significance 
Dubun 

Royal Dahlia Society, December so 1904 -Mr W E. 
Wilson F R S In the chair —Unrecognised factors in 
the transmission of gases through water Dr W B 
Adaney The author has described in this communlca 
tlon an experimental investigation of the downward stream 
ing which has been met with in experiments cm diffusion 
of gases in water when the gat It placed above the 
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water HOfner has Mcnbod this downward Mrattabtf W 
the water becoming heavier as It dUbohraa the gW, m 
to forming concentration currents The author tfcdfrs 
from his axpenments that the streaming is * gravitational 
effect but that it Is not due to concentrated solution 
currents as understood by Hllfner Ho also shows that 
when the surface layers of long columns of Water, of 
■mail cross section era continuously agitated by mechanical 
stirrers or by currents of air drawn through them the 
streaming becomes very rapid with the result that the 
columns of water are saturated with the gas in the court* 
of a few hours The streaming takes place more rapidly 
in sea water than In distilled water —Secondary radiation 
Prof J A MoOfoHmnd —The partial differential aqua¬ 
tions of mathen atical physics Prof A W Oonw ay. A 
new method of obtaining singular solutions of these 
equations was obtained applicable to non homogeneous 
equations A new clast of functions called kinetic func 
tions was ntroduced—The Primary rocks of Ireland 
with their intrusive rocks G H Klnalian The first 
part of the paper gave a general account of the rocks from 
the Permian to the Cambrian specially mentioning their 
characteristic ahore accumulations The second and more 
important portion treated of all the occurrences of Irish 
Archaean* with their exotic adjuncts and their probable 
equ valents in England Wales Scotland Canada and the 
United States of America 

January 17—Dr W E Wilson FRS In the chair 
—Improvements in equatorial telescope mountings Sir 
Howard Orwbb, FRS The author described e new 
form of slow motion for large equatorial telescopes In 
which a small electric motor is used for actuating the 
differential wheels which are ordinarily worked by an 
endless cord This new form was first applied to the 
94 inch photographic equatorial of the Radcliffe Observ¬ 
atory Oxford and is now being applied to the photo¬ 
graphic equatorial at the Cape Town Observatory which 
it of the seme size The working of the instrument 
which was exhibited at the meeting was demonstrated 
by the author who also read a paper on a simplified form 
of his electrical control which has lately been applied 
to several large instruments—On the temperature of 
certain stars W E Wilson, FRS It seems probable 
that in the sun and some stars there are two quite 
distinct sources from which we can receive light which 
gives a continuous spectrum First the pbotospheric 
clouds which are composed of droplets of matter In the 
solid form probably carbon secondly layers of Intensely 
hot gases which are under considerable pressure Between 
these two sources of radiation He principally the vapours 
of titanium and vanadium and other elements of suitable 
atomic weight In a sun spot the temperature is locally 
ao high that the photo spheric clouds are volatilised and 
we then get the radiation only from the gaseous layer 
below the spectrum being darkened by the intervening 
layers consisting principally of the vapours of titanium 
Ac the lines of which are widened and darkened It !• 
then suggested that as a star lika A returns or type hr 
stars have a spectrum which is very similar to a sun¬ 
spot in these bodies the temperature is so high that they 
have no photosphenc clouds and that their want of 
brilliancy is caused by their only receiving the radiations 
from the gaseous layers which lie at soma depth in their 
atmospheres —Mr Richard J Moea exhibited the abeorp- 
<3on spectrum of liquid oxygen 

MANc-msm. 

Literary and Philosophical 8oeiety, December it, 1904 
—Mr W H Johnson m the chair—Note on the dissemin¬ 
ation of seed, by birds C Otdhsun The opinion ex¬ 
pressed by Mr F Nicholson at a recent meeting of the 
society that birds rarely act as disseminators of aeeds by 
voiding diem in their excrement is not in accord with the 
experience of many field naturalists Nearly fifty Mere ago 
Darwin proved ( Origin of Species ” chapter xli) that 
certain seeds extracted from the excrement of smell birds 
germinated as did others from the elected pellets and the 
exwement of carnivorous and pisdvproua birds The 
svidance of Wallace end other observer* may be cited to the 
same effect In mid Cheehire during the sprit of turd 
weather at the end of November, 1904, an examination of 
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4 * eminent of varioua birds (bowed that entire end 
aepdrently BBle^fored mm is are voided constantly Red. 
wfitiM, fieldfares, and other thruabea were compelled doting 
the treat to subsist largely upon hedgerow fruit, and entire 
fiMa el the wild rote (Row) and hawthorn (Crategui) 

--**•— might have been collected from their 

luaanda From the excrement of smaller 

__obtained many undigested seeds of the 

bramble (Rubus) —The Foramlnlfera from the coast of the 
island of Delos, part il H OlOab o t tw m, Particular 
attention was directed to those specie* that are new to the 
” ‘'- The dimorphic structure of many of the 


amrnifr other 


Boyd Dswklns, F R S in 
. . sd antagonism of Mendelian to 

t theory A D DnrMeMrn. The author after 
referring to the conflict of the Mendelians and bio 
metricians explained the methods of investigation of the 
two echoola The biometrlciane apply statistical methods 
and deal with masses of individuals and therefore with 
average characters the Mendelians devote their attention 
to the study of the individual components of the mast and 
endeavour by means of experiments to ascertain the nature 
and mode of modification of the characters of the unit! 
Mr Darblahlre sought to show that the two views are 
not irreconcilable but that the real truth was to be 
arrived at from a survey of both —The cause of the period 
of chemical induction C H l ur gss s and D L 


Paris 

Academy of Sciences, January 33 — M Troon in the 
chair—New researches on the secular alterations of hydro 
carbon of organic origin M e«rt helot. Details are 
given of the chemical examination of a fatty substanre 
found In an Egyptian vase of about 1600 B c —Some 
metals found in archaeological excavations in Egypt M 
Berthetet. Analyses of two specimens of bronze dating 
from about the second dynasty —On the increase of volume 
of molten cast iron saturated with carbon In the electric 
furnace at the moment of solidification Henri Moleeaui 
Iron which Is free or nearly free from carbon in passing 
from the liquid to the solid state follows the ordinary 
law its density increasing On the contrary when 
saturated with carbon at the temperature of the electm. 
furnace It increases in volume when solidifying —Study 
of lunar photographs Considerations on the course of 
solidification in the interior of a planet MM Lcswy and 
S uImux. As the result of an examination of photograph! 
of the moon s crust the author has been led to support the 
geological view of the constitution of the earth that of a 
thin crust with a liquid core as against the rigid solid 
theory of the mathematicians—Note on the three volumes 
of the Attnalei de 1 Observatotrt it Ntct M lano t — 
On a recent ascent of Vesuvius J Jsbsiss Numerous 
specimens of gases from the furaerolles and of lava and 
scoria were collected and photographs taken of the absorp 
non spectra of the vapours issuing from the cone during 
an eruption The description of a detailed examination 
of these is reserved for a future communication —The 
calculation of ordinary and suspension bridges M Oon- 
sMSrs —Observations of the Borreity comet (1904 e) made 
by F Courty with the large equatorial at the Observatory 
of Bordeaux O Hayet.—On families of surfaces with 
plane orthogonal trajectories S Oarrue.— Remarks on 
the preceding communication Gaston Darfeowx —On tho 
approximation of functions by polynomials considered in 
relation with the theory of partial differential equations 
application to the problem of the initial state in mathe 
metical physics A luhl.—On a hyperelliptic surface E 
Trmywm*.—On the integrals of total differentials belong 
lag to an Irregular surface G Outslnuevs,—On linear 
differential equations of the second order containing on 
M TsttMlosu —On a theorem of M Borel 


W." On the magnetic field to which a body in motion 

_electric field is submitted H Re Hm t . On the ions 

of the atmoepbere P Ungavla The experiments of the 
author lead to the conclusion that there are only two kinds 
of tons present In the air, one having a inability several 
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thousand times smaller than the other The l, 
used by Ebert only measures the first of these - 

button to the study of ionisation in flames _ 

Ms s s s ullsr —On the specific coefficients of magnetisation 
of liquids Georges Mealla, —The action of vary low 
temperatures on the phosphorescence of certain sulphides 
F P bo Roux Remarks on a paper of MM A and L 
Lumifcre dealing with the same subject —On a new mineral 
containing radium J Dane*. Some plumbiferou* 
minerals notably a pyromorphite found in the neighbour¬ 
hood of Isay I Evtque have been found to contain radium, 
and It is 0 noteworthy fact that none of these minerals 
contain uranium Ihe amount of radium is variable a 
ton of the mineral furnishing quantities of radium bromide 
of the ordsr of a centigram 1 he dissociation of strychnine 
salts as measured by the rotatory power The rotatory 
power in homologous series The influence of the double 
linkage J Mlnguln The deviations were 1 
the first place when the strychnine and acid s 
in molecular quantities and then in presence ot an excess 
of acid The differences observed point to a dissociation 
taking place —On c csium methylan ide E Hennwde. 
Caesium dissolves in anhydrous liquid methylsmine form¬ 
ing at first a metal methylammontum this soon evolves 
hydrogen and the methylamide is quantitatively formed 
The amide detonates on heating giving rise to caesium 
cyanide and hvdrogen Water allowed to act slowly pro¬ 
duces caesium hydroxide and mrthylnmine—The action of 
phosphorus pentnchlonde upon some tertiary cyclic amines 
Syntheses of colouring matters and formation of phos¬ 
phorus P Lomoult — 1 he products of oxidation of 
anthracene octahydnde dihydro ox^nthrnnol and hexa 
hydro enthrone Marcel Qodohot —Thymomenthol and its 
derivatives I don Brunei This it obtained from thymol 
by the Sabatier and Senderera reaction its physical and 
chemical properties are given and the preparation of several 
derivatives described —Contribution to tne study of some 
derivatives of benzodihydrofurfurane A Burnt and J 
Qatet —On the agricultural value of humic materials J 
Dumont. —On the elliptical character of the new Borrelly 
comet (e 1904) G Fayst It is shown that no parabola 
can satisfactorily represent all the observations an elliptical 
orbit with a period of about eight years better representing 
the facts—An electrical pendulum with free escapement 
Ch F4ry The arrangement described is remarkable for 
the small expenditure of electrical energy required to work 
it lesa than 0 J watt per annum The diurnal variation 
of a clock beating halt seconds fitted with the apparatus 
described Is less than 03 second—On the nitrates of 
potassium snd ammonia and on the law of Bravait 
Frdddric Wnllarmmt —The coal basin of French Lorraine 
Francis Laur.— On the diatom bearing level of the ravine 
0 Egi avats near Mont Dore Puv-de Dflme M La if by. 
—On the biology and anatomy of the suckers of Otyru 
alba \ Frayeee. —On the biology of the Cestodte L 
Jamse and H Mandoul—Hie action of magnesium and 
micro organisms *’ - 


Nbw South Walks 

Royal Society, November a, 1904 —Mr C 0 Burge, 
president in the chair —Pot experiments to determine the 
limits of endurance of different farm crop* for certain in¬ 
jurious substances part 111, barley and rye R Helme 
and Prof F B Dutfirie. The authors describe experi¬ 
ments with barley and rye in continuation of those on wheat 
and maize (Proc Roy Soc New South Wales xxxvi p. 191 
and xxxvi! p 165) to determine the tolerance of theta plants 
to certain ingredients commonly present in the soils and 
water used for irrigating In certain parts of tho State, 
namely, sodium chloride and sodium carbonate, also the 
effect produced upon their growth by the presence of email 
quantities of plant poisons occasionally met with In 
fertilisers such as ammonium sulphocydnlde sodium 
chlorate and arsemout acid —The classification and 
systematic nomenclature of igneous rocks H Stanley 
Jovone. The author concludes that the most convenient 
general classification for the present time would be one 
constructed as folldWs —(1) Based on alkali lime-content of 
principal and minor mineral constituents Produces two 
aeries alkaHne and calcic, (a) Baaed on similarity of 
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principal mineral constituent! Produce* seven section* 

«g grenlric gabbroic tberalitic Ac (3) Baaed on com 
munlry of origin from similar parent magma* rhe latter 
are defined by the presence of certain index minerals in 
the consolidated rocks (« g a granite a granite aplite and 
a rhyolite Ac may all be derived from one magma other 
granites rhyolites &c will be derived from similar 
magmas) Produces twelve order* « g granates essexate* 
Ac (4) Based on habit of mass Produces seven families 
in each order e g granophite* dioromicnte* gabbro 
lavites (basalts) Ac (5) Based on nature of minor mineral 
constituents Produces a number of genera in each family 
r g muscbigranophite anaugt hyper peridotitr (harz 
burgite) (0) Based on texture but to be applied only in 
families where there is mu h variety of texture Produces 
subgrnera e g spheri mono rhyolite graphl bi rhyolite 
Ac The system of nomenclature described is an elabor¬ 
ation of that already proposed by the author m a pre 
litninary paper in the Geological Magazine (1901) 

Bengal 

Asiatic Society of Bengal lanusry 4 — Hierarchy or the 
Dalai Lama (1406-1736) Rai Sarat Ohniwim Das The 
author gives a history of the origin and growth of power 
of the Dalai Lama—On the prevalence of fevers in the 
Dinajpur district Dr I Roe*ra This paper deals 
with the results of a special inquiry into the causes of 
the very high mortality of above forty per thousand in 
the Dinajpur district It is shown that the higher death 
rates in certain places are due mainlv to malaria the 
increased prevalence of which is closely related to a high 
ground water level due to unalterable physical condition* 
rf the district In the second part of the paper the 
varieties of fever met w th and distnbut on of the 
anopheles which can carry the infection are dealt with 
«nd the impracticability of mosquito destruction as a 
| revcntivc measure in the district as a whole s pointed 
cut The wider distribution of quinine in each village 
through the agency of the prim try schoolmasters so as 
to reach the children who jtuhnlv die of the disease is 
recommended as the only practicable method of lessening 
the death rates from malaria fqnong the people of Lower 
Bengal 

diarV op societies. 
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THURSDAY, FEBRUARY 9, 1905. 

SCIENTIFIC RESULTS OF THE BELGIAN 
ANTARCTIC EXPEDITION. 

Risultats du Voyage du S.Y. Belgica en 1897, 1898, 
1899, sous le Commandemant de A. de Gerlache de 
Gomery. Rapports scientifiques. (1) Zoology and 
Botany, (a) Astronomy and Meteorology (Ant¬ 
werp, 1902-4.) 

(1) nPHE cruise of the steam-yacht Belgica, organ- 
J- Ised by the Belgian Govemrtient, may be 
regarded as the first of the series of expeditions fitted 
out during the last few years to explore the Antarctic 
and to collect systematically its zoological and 
botanical products. Consequently, it fell to the lot 
of this expedition to be the first to bring back speci- 
mens of certain animals previously known, more or 
less imperfectly, by examples obtained by the early 
expeditions to the South Polar regions, such as that 
of the Erebus and Terror. The most noticeable in¬ 
stance of this is afforded by the seal known as 
Ommatophoca rosst, which had, been previously 
known only by two skulls and a skin brought home 
by the Erebus and Terror Expedition (1839-43). 
Fortunately, the fasciculus of the Rapports dealing 
with the seals (by Captain Barrett-Hamilton) was 
published in 1902, and ante-dates the British Museum 
report on the Southern Cross Expedition, thereby 
securing to the Belgica the full credit for having 
been the first to increase our knowledge of this 
interesting species. 

The comparative slowness of the rate at which it 
has been found practicable to issue the result of the 
Belgica’s work will, however, necessarily have dis¬ 
counted some of its claims to priority, seeing that 
the aforesaid report on the collections made by the 
Southern Cross was published in 1902, while at least 
one small instalment of the zoological results of the 
Discovery Expedition has already been made public. 
On the other hand, in many of the groups the new 
forms discovered by the Belgica expedition were de¬ 
scribed at an early date in the form of preliminary 
notices (in the case of the fishes as early as 1900), 
and as the later parts of the w'ork, before us contain 
reviews of the species described in the report of the 
Southern Cross Expedition, an advantage rather than 
a disadvantage has been gahtedL^by the delay in 
publication. This is particularly, noticeable in the 
fasciculus devoted to fishes, which was published in 
, 9 ° 4 * _ 

The characteristic of the reports on (he Belgica 
collections is the wealth of detail- with which the 
descriptions are worked out and the elaborate style 
in which they are issued. The entire work is, for 
instance, published in quarto form, in large type, 
with no apparent limitations to the extent of the 
letter-press, and a fair allowance of plates, most of 
which are admirably executed. Each section of the 
subject has been assigned to a specialist, and the 
mere mention of the fact that Captain Barrett-Hamil¬ 
ton is responsible for the seals, Mr. Racovitza (the 
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naturalist to the expedition) for the cetaceans, Mr. 
Dollo for the fishes, and Dr. Pelseneer for the greater 
part of the molluscs, will be a sufficient Indication 
of the care and wisdom with which the selection of 
theso specialists has been made. 

A total of more than sixty separate memoirs on 
the zoology of the expedition is promised, and of 
these no less than fourteen (ranging in their subjects 
from seals and cetaceans to corals and sponges) are 
now on the table before us. Within the limits of the 
space at our disposal it would obviously be impossible 
to attempt anything like a summary—much less a 
criticism—of the vast amount of work contained in 
this mass of literature. All that can be essayed is 
to record a few of the more striking results of some 
of these investigations, and at the same time to 
express our opinion, so far as we are capable of 
forming a judgment, of the high value and import¬ 
ance of the work generally. 

As regards Mammalia, perhaps the most Important 
result of the Belgica Expedition was a negative one, 
namely, the practical demonstration that no large 
forms of terrestrial mammalian life inhabit Antarctica. 
In his first expedition Mr Borehgrcvink was, indeed, 
inclined to attribute certain marks commonly seen on 
the hides of the Antarctic seals to the teeth of a land 
carnivore, but it is now believed, with much more 
probability, that they arc due to sharks. Mr. 
Racovitza, it may be addecL was the first to make 
1 us acquainted with the peculiar gular pouch and 
strange cry of Ross’s seal. 

In treating of the cetaceans, Mr. Racovitza, who 
(like Captain Hamilton in the case of the seals) has 
no new species to describe, makes some very interest¬ 
ing remarks with regard to the mode of life and 
physiology of these animals. Especially important 
are those relating to the depths to which whales are 
capable of descending These the author believes to 
have been exaggerated very greatly, and he puts 
the extreme limit at one hundred, and the ordinary 
range at twenty-five metres. As he well remarks, it 
is practically impossible to imagine an animal the 
organisation of which would admit of its existence 
alike at the surface and under the pressure of abyssal 
depths. His arguments are supported by certain 
facts in regard to the depths at which cetaceans are 
captured by the Japunese. 

In the bulky fasriculus on the fishes Mr. Dollo 
has incorporated the results of Mr. Bdulenger’s work 
on those obtained during the Southern Cross Expedi¬ 
tion, and has thus been enabled to present his readers 
with what is practically a monograph of the Antarctic 
forms. The most remarkable representatives of this 
fauna are those constituting the family Nototheniid*, 
of which the author recognises no less than eighteen 
generic types, three of these being named by him¬ 
self. Whether he i9 justified in proposing the name 
Cryodraco antarcticus for the fish which he apparently 
admits to be identical with the one captured during 
the voyage of the Erebus and Terror and named 
Pagetodes, on account of the alleged insufficient de¬ 
finition of the latter, may bo doubtful. In our opinion 
O 
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the original sketch of Page tod ei is amply sufficient 
for the generic definition 

Very few words must unfortunately suffice for the 
parts devoted to invertebrates In the fasciculus on 
brachiopods Prof Joubin directs attention to the 
apparently small bodily size of the Antarctic repre 
sentatives of the group a feature which is the more 
notable on account of the contrast they present in this 
respect to the forms from the Straits of Magellan 
Another important fact in connection with the fauna 
of the southern ocean is brought out by Prof 
Koehler in his description of the echinoderms 
obtained to the south of lat 69° the furthest point 
from which these organisms had at the t me been 
obtained Practically all these echinoderms have 
proved to be new forms but whether they belong to 
the sub-Antarctic or the true Antarctic fauna has not 
yet been definitely ascertained 

The other fasciculi at present to hand include the 
following monographs —molluscs by Messrs Pel 
seneer and joubin mynopods by Mr C von 
Attems collembola by Mr V Willems copepods 
by Dr W Giesbrecht nematodes by Dr J G de 
Man nemertines by Dr O BUrger bryozoans by 
Mr A W Waters hydroids by Dr C Hartlaub 
zoophytes by Messrs von Marenreller and Carlgren 
and sponges by Mr G Topsent The botanical 
memoirs include one bv Dr E A Wainio on lichens 
a second by Mr J Cardot on mosses and a third 
by Mr T Stepham on liverworts 

In concluding this too brief notice of a most valu 
able senes of monographs we may congratulate the 
Belgian Government on its wise liberal ty in author 
ising their publication and the committee of the 
Belgtca on the manner in which they have carried 
out their share of the task R L 

(3) In the department of astronomy we have the 
discussion of the rates of the chronometers employed 
and a description of the methods by which time was 
ascertained during the long confinement of the 
Antarctic winter We may say and it is admitted 
by the author M G Lecomte that the astronomical 
equipment was inadequate It consisted at the out 
set of three marine chronometers a sextant two 
artificial horizons an astronomical telescope and a 
theodolite The size of the telescope is not stated 
but it was a relic of the old whaleship the Patna 
and was that which had been used by the captain 
to observe seals when at some distance from the ship 
With this instrument three phenomena of Jupiter s 
satellites were observed and one occultation Lunar 
distances were also observed but the rates of the 
chronometers were generally determined from local 
observations The accumulated error on return is not 
clearly stated but the rates and errors are worked 
out apparently with great care 

Meteorology naturally claims a large part m the 
scientific results The observations were under the 
charge of M H Arctowski and he has presented the 
details with very great clearness and accompanied 
the whole with many excellent charts, showing 
graphically the behaviour of the barometer the hygro- 
NO 1841 VOL. 71] 


metrical measurements and the variations of tempera¬ 
ture The lowest temperature recorded was -43® 1 C 
(-45° 6 F) on September 8 1898 The whole result 
is to exhibit the factors on which the climate depended 
during the sojourn of the expedition on the shifting 
ice The observations do not refer to a particular 
spot the ship drifting with the ice some sixteen 
degrees in longitude and two degrees in latitude 
The observation of the clouds and the discussion of 
the results were entrusted to M Dobrowolski 
who had to encounter many difficulties due to fog 
and darkness which occasion lacunae in the record 
An appendix gives a description as complete as 
possible of a considerable number of cloud systems 
divided into three stages of cirrus clouds at a mean 
height and of clouds at low altitudes The greatest 
care seems to have been taken in the description of 
these systems during the twelve months of residence 
but here again the expedition might have been 
better provided with apparatus The observer had to 
trust entirely to eye and the compass no nepboscope 
was provided or photographic camera or means 
for determining the height of cloud 

The same author discusses the formation of snow 
and hoar frost but in this department he appears to 
have been hampered by the want of instrumental 
means He had no microphotographic apparatus and 
it has been difficult and sometimes impossible to re 
produce the varied structure which he encountered 
Hand drawings have been extensively used and the 
general result of his work has been to confirm that 
of modern investigators who have recognised but 
two types of forms of structure 

An interesting memoir is that of M Arctowski 
discussing the optical phenomena witnessed dunng 
the expedition In this section he treats of the de 
formation of figure of the sun and moon crossing 
the horizon illuminations of the sky at twilight the 
green ray seen at the moment of the sun s setting 
halos and other phenomena the peculiarities of which 
are best studied in polar regions The author 
apologises for the popular character of some of his 
notes but though greater detail might have been 
added if a spectroscope had been included in the 
outfit these notes afford very interesting reading 
The discussion of the aurora forms a volume by 
itself due to the same physicist Only sixty two 
tunes in thirteen months was this phenomenon wit 
nessed owing to the facts that the period of minimum 
aurora occurred about the time of the expedition and 
the region in which the Belgtca was icebound was 
far from the locality in which aurora pass through 
the zenith Two excellent plates are given in this 
seed on 

Oceanography is represented by two memoirs In 
the first M Arctowski describes the method by which 
observations were made on the pasaage across the 
Pacific to the Straits of Magellan to determine the 
density of the surface water Later during the 
wintering of the expedition samples were drawn from 
considerable depths below the ice and examined in 
the physical laboratory on board In the second 
memoir M Thoulet professor at the University of 
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Nancy, give* the result* of some experiments made 
qn the density of sea water in the course of an 
inquiry entrusted to him by the commission in con¬ 
nection with the results derived by M Arctowski 
W E P 

ITALIAN CHEMISTRY 

Trattato dt Chtmtca Inorgantca Generale e Appluato 
all Industna By Dr E Molinan Pp xxu + 693 
(Milan Ulnco Hoepli 1905 ) Price is 50 lire 
URING the greater part of last century the pro¬ 
gress of science in Italy was retarded bv the 
political troubles of the country, even after the nation 
had achieved its independence and unity scientific 
education was hampered by ecclesiastical controversies 
and by the poverty of the newly created Government 
Taxation has always fallen heavily on the Italian 
people and the industry and energy of the north 
have been taxed unduly owing to the poverty and 
thnftlessness of the south In spite of these dis 
advantages Italy gave to science in the last century 
many names which will long be remembered in its 
history In particular the hypothesis of Count 
Avogadro enunciated in 1811 forms the basis of the 
whole of the modern development of chemistry for 
nearly fifty years however its importance was over 
looked and it was the peculiar merit of another 
Italian Cannizzaro by reviving it to establish a new 
epoch in the development of chemical science and to 
introduce order where all was confused and contra 
dictory 

In the course of the past twenty five years a school 
of Italian chemists has arisen the quality of whose 
work is on a high level of excellence Side by side 
with this in astonishingly rapid development of all 
branches of the industry of Italy has occurred The 
rapidity of the advance may be gauged from a few 
facts In the six years 1893-9 the valuo or the 
chemical manufactures of Italy exactly doubled itself 
increasing from about 1 000 oool to 2 000 oool per 
annum In the twenty five years from 1875 to 1900 
the value of the raw silk annually produced tripled 
itself and that of the woven silk which in 1890 was 
600 oool rose in 1900 to 4 000 oool The cotton and 
wool industries have developed almost as rapidly and 
a similar progress is seen in the case of new manu 
factures such as that of steel rails which have only 
recently been introduced into the country In some 
instances Italian manufacturers have begun to com 
pete in foreign markets and this development bids 
fair to become still more rapid as Italy converts more 
and more of her abundant store of water power into 
electrical energy 

The author of the present treatise who holds ths 
position of professor of chemistry at the Society for 
the Encouragement of Arts and Craft* of Milan has 
endeavoured in it to initiate a reform in the teach 
Ing Of chemistry in Italian universities a reform 
which has also been recently urged by Profs Canniz¬ 
zaro and Ciamician Hitherto the chemistry taught 
has been of too academical a character little attention 
being given to practical applications The title of 
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the present work defines its nature which is that of 
a treatise on inorganic chemistry with especial refer¬ 
ence to chemical industry The commoner elements 
and their compounds are dealt with in detail but 
instead of illustrating the text with time-honoured 
drawings of lecture apparatus the actual plant used 
in the manufacture of these substances is depicted 
All the more recent processes of manufacture are 
described concisely but sufficiently but the book does 
not degenerate into a mere treatise of technology 
ihc principal physical and chemical properties of the 
substances are clearly defined as well as the relation 
existing between them owing to conciseness and to 
the character of the type employed a large amount 
of information is imparted which is not to be found 
in the usual elementary text books A novel feature 
is that the avenge market price of each commercial 
article is stated whilst stitistics are given of the cost 
of manufacture and profit of many of the more im 
portant substances In many cases the development 
of an industry is traced through the patents referring 
to it for instance in the case of the manufacture of 
sulphuric acid and of alkali 

Before undertaking the systenatic treatment of the 
elements 114 pages are devoted to general chemical 
theory It is this part that is most liable to 
criticism A portion might very profitably have been 
omitted The description for instance on pp 37 to 
40 of as many as eight different methods of deter 
mining vapour density serves no useful purpose in 
a book of this kind while it is doubtful whether the 
method of deducing the relationship (pp 72 to 73) 
between the osmotic pressure and the freezing and 
boiling points of dilute solutions will be intelligible 
to the student in its present form The histoncal 
treatment adopted throughout the work is the cause 
of a few misstatements which should have been 
avcided Why for instance revive the story which 
has no basis in fact that Priestley after languish 
mg in poverty died of poison? In discussing the 
history of valency no mention is made of Frankland 
and Kolbe Wurtz and Graham only being referred 
to It is moreover so far from being the truth 
(p 136) that in 1809 Gay Lussac and Thdnard 
admitted that chlorine was probably an element that 
even in 1811 they contested Davy s view of its 
elementary nature Strangely enough the part played 
by Cannizzaro in reviving Avogadro 9 theory is passed 
over in silence <p 33) and the credit given to Gerhardt 
and Laurent alone 

Dr Molinari s treatise is esper ally adapted and 
is likely to be very serviceable to the student who 
intend* devoting himself to chemical industry, for 
a similar text book at an equally low price the English 
student has long sighed in vain With a few slight 
alterations the work could be made equally useful to 
the engineer In particular more space might be 
given to considering materials of construction whilst 
the treatment of alloys is far too bnef to be satis¬ 
factory considering the important part which they 
now play in engineering Several pages of part 1 
might well be replaced by a general discussion of the 
remarkable influence of impurities and of thermal 
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treatment on the physical properties of metals The 
phase rule which is briefly explained could be given 
a practical application by referring to the nature of 
alloys particularly In the case of carbon iron mixtures 
As is the case with all the works pubbshed by the 
well known firm of Ulnco Hoepli the printing |uid 
reproduction of the illustrations leave nothing to be 
desired It is however a pity that so many proper 
names are wrongly spelt thus Graham » uniformly 
spelt Grahm and Van der Waals Van der Vends 
More than ten misprints of other names ore observ 
able WAD 

A NFW CRYSTALLOGRAPHY 
GrundtUgt der Knst alio graphic By Prof C M 

Viola Pp iv+389 (Leipzig W Engelmann 

1904) Price 11 marks bound 1a marks 

T HE opinion is rapidly gaining ground that the 
theory of crystallography based on the laws of 
rational indices and symmetry no longer suffices 
without modification for the classification and desenp 
tion of cryst ils It is recognised on the one hand that 
isomorphism of kindred substances shows itself (as in 
the Humite group of m nerals) more in similarity of 
crystalline h ibit and angles than in identity of optical 
and geometrical symmetry and on the other hand 
that vicinal faces with high indices may play an 
important part in the economy of crystals Prof Viola 
is evidently of opinion that the old methods cannot be 
adapted to meet the situation and his book is as 
revolutionary as it well could be Crystals are here 
divided into 7 sygonies 10 fundamental forms and 
39 harmonies symmetry is but a particular case of 
harmony twins are two similar crystals with two 
predominant elements in common the nimber of 
space lattices is reduced to 10 and of space groups 
to 156 The basis of classification is descript ve not 
geometrical blende felspar and garnet belong to the 
same fundamental form chaloopynte and tetrahednte 
to the same harmony 

If the author had merely attacked the existing theory 
and advocated a classification expressing the results of 
direct observation alone independent of any hypothesis 
he might have had some success Unfortunately he 
has tried to build up a mathematical theory of his 
own with disastrous results The average shape of 
all crystals of a substance grown under approximately 
the same conditions is its habit the avenge shape 
of all habits is its fundamental form The rate 
of growth in any direction is proportional to the 
cohesion in thit direction (measured apparently 
by the force needed to break a rod of the substance 
the length of which lies in the given direction) and 
cleavage takes place perpendicular to the bnes in which 
minima of cohesion are well marked It follows that 
the fundamental form has always a centre of 
symmetry These assumptions are hardly justified by 
the cleavage and usual habit of many crystals e g 
fluorite and tetrahednte but the mathematical develop 
ment of these hypotheses is if possible still more un 
fortunate than the premises themselves It is argued 
(p 14 cf Fig 30) that if two faces grow outwards 
with velocities c, and c, (1) their intersection moves 


with the velocity c, compounded of c, and a, (a) there¬ 
fore the face perpendicular to e t grows with velocity 
c, (3) c, » a maximum or a minimum when c i and e n 
are minims Of these statements (1) and (3) are un¬ 
true and ( 3 ) absolutely unproven Thus the funda¬ 
mental principles on which nearly the whole of the 
book is based are wrong Much of the reasoning is 
of the same fallacious nature or is at best only an 
appeal to probability but one more example must 
suffice 

The author sets himself (p 351) the impossible task 
of proving that i symmetry axis of a homogeneous 
medium is a al 3 al 4 al or 6-al without employing 
either the law of rational indices or a molecular struc¬ 
ture He accomplishes this by assuming that if the 
medium is brought to self coincidence by a rotation 
through an angle ay about an axis C it cannot be 
brought to self coincidence by a rotation about C 
through any angle less than ay 

Prof Viola apparently considers the spa^Matbce as 
only a convenient geometrical expressufi of the 
physical propert es of a crystal not as corresponding 
to any reality of crystal stn cturc It is true that he 
proves (by assum ng that the densities of the molecule 
and of the crystal as a whole are equal see pp 380 
335) that the unit of crystall ne structure must be the 
same as the chem cal molecule but on pp 333 and 334 
he uses arguments which would prove the existence 
of an infinite nun ber of such units in a finite volume 

Crystallographers owe a debt of gratitude to the 
author for his clear and complete lists of references to 
the literature of the various subjects with which he 
deals the histor cal notes are also very valuable The 
chapters on the two-circle goniometer and the stereo 
graphic projection contain much that is interesting 
and not in the usual text books The appearance of 
the book is attractive but there is a large number of 
misprints some of which quite obscure the author s 
meaning Harold Hilton 


OVR BOOK SHELF 

The Arris and Gale Lectures on the Neurology of 
Vision By J Herbert Parsons B S D Sc 
F R C S Pp 70 (London Hodder and 
Stoughton 1904) Price as 6d net 
Tub two lectures delivered by Mr Parsons in the 
spring of last year before the Royal College of 
Surgeons deal with some points on the neurology of 
the eye which are of extreme interest The first 
lecture has for its subject the course of the afferent 
impulses from the retina to the central nervous system 
and their final distribution in the cerebral cortex 
Since the delivery of these lectures there have been 
several important contributions to this latter subject 
The case of Dr Beevor and Dr Collier reported in 
die summer number of Brain seems to go conclusively 
against the more restricted visual area for which 
Henschen argues In this case despite file fact that 
the lingual lobe the depths of the calcarine fissure and 
the lower cuneal lobe were all affected the restriction 
of the field of vision was simply quadrantic The 
truth seems to be that the limits of the visual cortical 
area correspond to the limits of the layer of Gennan 
and that this vanes markedly in its relations to the 
surface in different cases 

The second lecture deals with an equally important 
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subject the nervous control of pupillary movements 
A review of the work done on the question of the 
course of the pupillo-di infer fibres is given These 
fibres pass from the cervical sympathetic as a separate 
tract along the carotid towards the Gasserian 
ganglion and run thence with the ophthalmic division 
of the trigeminal along the nasal branch to the long 
ciliary nerves thus avoiding the ciliary ganglion The 
final portion of the lecture is devoted to a discussion 
of the cortical localisation of pupillary movements 
We agree with Mr Parsons that a very critical spirit 
is necessary in dealing with this subject Here more 
than anywhere else is to be found the elusive 
factor ” which upsets all hypotheses The term 
" synkinesis seems to have a sufficiently useful 
application in neurological nomenclature to justify its 
invention The limits of this notice do not allow of 
more detailed criticism We must however con 
gratulate Mr Parsons on the singularly lucid though 
necessarily inconclusive fashion in which he has dealt 
with subjects of great complexity and importance 


The Twentieth Century Atlas of Microscopical Petro 
graphy Part 11 With four plates (London 
Thos Murby 1904) 

Since the note on this work appeared in Nature (vol 
lxxi p 38) we have been informed that the editor 
of it is Mr E Howard Adye who is m fact re 

E Bible both for the text and for the very delicate 
s The second part includes two igneous rocks 
Edinburgh the Carboniferous oolite of Clifton 
and the beautiful green quartzite of Ightham de 
scribed by Prof Bonney in 1888 This last rock we 
believe usually contains altered glauconite in addition 
to the minerals mentioned by the author We fancy 
that Mr Adye is familiar with biological writing 
which makes his descriptions rather more severely 
technical than is customary among English geologists 
We thus read of a dark brown fenestrated region at 
the periphery ’ hypo odontoid outgrowths ’ bio- 
genetic formation and so forth We do not know 
moreover what degree of extraordinary accuracy is 
suggested by the phrases completely polarised light 
and fully crossed Nicols The text however is 
usually clear and graphic The four rock sections 
accompanying the hart and issued through the labor 
atory of Mr J R Gregory are absolutely pci feet 
specimens of an art rarely cultivated in the British 
Isles G A J C 


Abbtldungen der tn Deutschland und den angrem 
enden Gebteten vorkommenden Grundformen der 
Orchtdeen arten 60 Tafeln nach der Natur gemalt 
und in Farbendruck ausgefuhrt von Walter Muller 
(Gera) mit beschreiben dem Text von Dr F 
Kranzlin (Berlin) Pp xiv+60+plates (Berlin 
R Fnedlander und Sohn 1904 ) Price 10 marks 
This it a series of sixty coloured plates representing 
the orchids which occur in Central Europe The 
introduction and the text are from the pen of Dr 
Krdnzlin, who tells us at the outset that the book is 
not intended for professed botanists but for those who 
take an interest in botany or who possess a love of 
flowers For this reason it is we suppose that the 
minutise of anatomical structure and die details of 
physiology are but lightly touched on The reader 
however has put before him in a very clear way the 
principal points in the morphology of this most in 
teresting group together with an account of the 
conformation of each species 
A general statement is made as to the geographical 
distribution of the several plants but no precise indi 
cations of particular localities are given Most of 
NO 1841, VOL 71] 


our European orchids are terrestrial and have tuberous 
roots but Ltpant LoeseUt a species very rare in 
Britain has a distinct pseudo-bulb such as charac¬ 
terises most of the tropical epiphytes of this order and 
a similar form of stem occurs in Micro itylis rnono- 
phyllos so that the formation of a pseudo-bulb is not 
correlated solely with the epiphytic habit Both the 
tubsr and the pseudo bulb serve as food stores for the 
growing plant In Goodyera repens there is a creep 
tng underground stem which also recalls that of its 
tropical congeners These points and others of a 
similar character are well represented in the plates 
These illustrations were executed from life by Mr 
Walter Muller and they are so truthful that we may 
commend them to the notice of orchid lovers Our 
field botanists will find all the British species repre¬ 
sented as well is a few others that are not members 
of the British Flora 

Intensification and Reduction By Henry W Ben 
nett Pp xv+134 (Lo idem Iliffe and Sons Ltd 
1904) 

This issue No 15 of the Photography Bookshelf 
Senes will form a useful addition to an already 
valuable set of handbooks The author has wisely 
restricted himself to setting forth in a clear and con 
use manner the better methods employed in intensifi¬ 
cation and reduction and has not burdened the 
beginner with an elaborate index to all possible 
methods past and present The processes dealt with 
are treated in some detail so for this reason the 
reader should gain a f,ood working knowledge of 
the manipulations he has m hand The distinctive 
qualities of each method are clearly brought out 
making the selection of any one for a particular 
negative quite an easy matter 


IET1ERS TO THE EDITOR 
lThe Editor doei not hold himself responsible for optmons 
expressed by his correspondents Neither con he undertake 
to return or to correspond with the wrtters of refected 
r tanusenpts intended for this or any other part of Nature 
No notice u taken of anonymous communications ] 

81 ow Transformation Products of Radium 
In a recent number of the Philosophical liagaetne 
(November 1904) I have shown that rad urn after passing 
through four rapid changes finally gives nso to two slow 
transformation produ ts wh ch on the scheme of changes 
there outl ned were called radium D and radium E 
These two products ca > be separated from each other by 
suitable physical and chemcal methods Radium D which 
s the parent of E gives out only 0 rays while E gives out 
only a rays It was calculated that D should be half trant- 
for ned in forty years and E in about one year Fvidence 
was also shown that rad u D was the active constituent in 
the radio active lead of Hof lann and that radium E was 
the active si bstance present n both the polonium of Mme 
Curie and the rad o tellur um of Marcitwald 
Later work has confim ed these conclusions I have 
examined the rates of decay of the activity of radium E and 
of radio tellur um aid have found them to be identical 
Each loses half Its activity in about 150 days instead of 
the calculated per od of one year The specimen of radio 
tellurium was obtained from Sthamer of Hamburg In the 
form of a thin film depos ted on a polished bismuth rod 
I find that the same value for the decay and activity of 
radio-tellurium has recently been obta ned by Meyer and 
Schweldler (Akad d Wiss Wien December 1 1904) 

I was unfortunately unable at the eame time to 
determine accurately the decay of the activity of polonium 
A specimen of polonium (rat o active bismuth) had been In 
ray possession for three years and had during that time lost a 
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Urge proportion of ite original activity On testing it, the 
activity was found to have reached a email and nearly con¬ 
stant value Rough observations however which 1 had 
made from time to time indicated that the rate of decay 
of this polonium was certainly not very different from that 
of radium E More accurate experiments will be required 
to settle the question definitely but 1 think there is little 
doubt but that their rates of decay will be found to be 
the same 

Polonium radio tellurium and radium L have very 
similar radio active and chemical properties bach gives out 
only a rays and each is deposited on a bismuth plate placed 
in the active solution lhe probable identity of their rates 
of decay taken into conjunction with the similarity of 
their radiations and chemical properties shows that the radio 
active constituent present is in each case the same We may 
thus conclude that the active substance present in polonium 
and radio tellurium is a decomposition product of radium 
and is the sixth (or as we shall see later probably the 
seventh) member of the radium family 

The main objection in the past against the dentity of 
polonium and ladio tellurium has rested on the statement 
of Marckwald that a very active preparation of his sub 
stance did not lose Its activ ty to an appreciable extent in 
six months Unless very special methods were employed 
it would be difficult to determine with accuracy the varia 
tion of the activity for such very active material lhe 
specimen Of radio tellurium obtained loth by Meyer and 
Schweidler and by myself undoubtedly does lose its activity 
fairly rapidly 

1 have recently exammtd more carefully the product 
radium D and have found strong evidence that it is not a 
single product but contains two distinct substances The 
parent product radium D does not give out rays at all 
but changes into a substance which gives out only 0 rays 
and is half transformed in about six days Unless 
observations are made on the product radium D shortly 
after its separation this rapid change is likely to escape 
detection lhe work on this subject is still in progress but 
the evidence at present obtained indicates that the active 
deposit from the emanation after passing through the three 
rspid stages represented by radium A B and C is trane 
formed into a rayless product D which changes ex 
tremely slowly D continuously produces from itself another 
substance—which may for the time be termed D —which 
is transformed in the course of a few weeks and emit* only 
0 rays Ihis product D, gives rise to E (polonium) 

Since the activity of D, reaches a maximum value a few 
weeks after the production of D and will then decay at the 
same rate as D the conclusion previously arrived at vi* 
that D is half transformed in about forty year* still hold* 
good 

lhe view that radium D is the active constituent present 
in the so-called radio lead of Hofmann has been very 
otrongly supported by some experimental results recently 
obtained by Hofmann Gonder and Wolff ( Annal dtr Phytik 
vol xv 3 1904) 

Ihey found that preparations of radio lead continuously 
produced an a ray product which could be separated on a 
bismuth plate This active product Is probably radium E 
for they found it lost a large proportion of its activity in 
one year Ihey found in addition that by certain chemical 
methods another distinct product could be separated which 
gave out only 0 rays and lost much of its activity in 
six weeks This substance u probably the new radium 
product D already referred to 

Dcbiorne recently concluded that radio lead and polonium 
were identical and proposed that the name radio lead 
should be dropped m favour of polonium In the light of 
the above r suits this position is not tenable There Is no 
doubt that the preparation of radio-lead In my possession 
and also that experimented on by Hofmann contains a 
distinct substance which as the parent of polonium has 
certainly as much right to a name as its offspring The 
radio active substance in radio lead ” has no more con 
nection with lead than Marckwald 's active matter ‘ radio 
tellurium ’ has with tellurium The names both arose 
because the active matter was initially found associated 
with these substance* 

In order to avoid confusion I have called the new radium 
product " radium D ’’ If no further intermediate product* I 
NO 1841, VOL 7 l] 


of radium are brought to light it would be simpler to call 
it radium E and to call the a ray product (polonium) 
radium F E Runmroib 

McGill University Montreal, January *4 

Indian and South African Rainfalls, 1891-190*. 

Mr J R Sutton of Kimberley rendered a signal 
service to South African meteorology in hie Introduction 
to the Study of South African Rainfall (Trans S A 
Philosophical Soc December 1903) but when he states 
that south-east w ndt are rare on the south-east coast of 
South Africa and that the rainfall of the greater part of 
the tableland and south-east coast comes from some northern 
direction (Naturf November 3 1904) it is difficult to 
follow bis condus ons Most if not all of those who 
have studied S< uth African rainfall will I think agree 
with me that the facts do not bear this interpretation 
Least of all is it the case that there has been nothing that 
can properly be called a drought in the sense of Sir J 
Eliot s address w thin the past fifteen years in South 
Afn a In all the summer ra nfall area* of South Africa 
viz over the bulk of the subcontinent drought has pre 
vailed dur ng rece it years and in eome localities it nas 
been terribly severe 

During twenty years I have tnvelled over every part of 
South Africa exupt the desert area* and I have resided 
continuously in those parts where there is most ram and 
forest 1 have heard the rain and its mode of arrival 
discussed in every totality and from every point of view 
and these facts have convinced me that the summer rains 
have their origin in the moist winds from the Indian 
Ocean 1 he pre pitation of the moisture contained in 
these humid air currents is caused by barometric depressions 
with normal Lytlon c wind circulation and it is the winds 
proper to these depressions that give the appearance of 
ruins coming fron the north north west west &c 

lhe following gives a brief account of the various storm 
types In Cape Colony storms travel from west to east 
at all times of the year As one would expect they are 
more regular and better developed in the south than in 
the north and in Rhodesia than in the Northern Transvaal 
In the north during summer they may be replaced by 
westward travelling tropical storms Usually it is the 
secondary with its thunderstorms a whirl within a whirl 
which precipitates the greater amount of moisture In 
the southern port on of the subcontinent these storms in 
most cases pass across from west to east with their centres 
to the south and thus their wind circulation shows at first 
winds from the north and north west then from the west 
and south west and finally from the south and south-east 
In summer when the south east trade blows on to the 
subcontinent with a monsoon effect the wind remains 
longer in the south east quarter and heavy rains come 
frequently from the south-east or the south west quarter 
The portion of the barometric depression and its accom 
panying circulation which brings the wind will depend on 
the position of the locality but I have never known the 
fact* not to conform more or let* closely to this typo of 
wind circulation A range of mountains across the south 
east rain producing wind will of course increase the 
precipitation and when once rain has started in the south 
east quarter it will often continue for days with a steady 
south east wind blowing like a south west monsoon wind 
in India All this takes place on the eastern side of South 
Africa The rdin s greatest in amount where the east 
wind from the Indian Ocean first strikes the highest 
eastern land and the rain gradually decreases in amount 
until the western inserts are reached It is generally the 
north west wind which starts the precipitation but it Is 
quite certain notw thstandmg that the humid currents do 
not come from the north west If as Mr Sutton has 
suggested the high upper current of the north west anti 
trade were the source of South African rains then It would 
be natural to suppose that the runs would be bast de¬ 
veloped on the north and western aides of Smith Africa 
which is exactly the reverse of what actually takes place 

South Africa lies on the border of the south-east trade 
area In summer South Africa from Cape Town to the 
Zambezi comes entirely under the Influence of the south¬ 
east trad* winds but in winter the southern portion of 
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Capa Colony i* iul>ject to another type of weathi 
toe passage of ttofins from the South Atlantic, the 
forties" of manner* It i« necessary very cai 


_J t« Cape 1 _ _ 

other the *torm* precipitate the abundant moisture brought 
by the trade winds from the Indian Ocean more or lees 
over the whole subcontinent 

This much of explanation Is necessary in order to under 
stand clearly the connection between the weather of India 
and that of South Africa In studying this connection we 
have at the outset to eliminate the winter weather of the 
south west with its winter rains coming from the South 
Atlantic 

Sir John Eliot in his reply to Mr Sutton very properly 
excludes the area of winter rains I go further and 
exclude what Mr Sutton has termed the area of spring and 
autumn rains The latter are areas where with the winter 
storms still prevailing and the summer south easters com 
ing m from the Indian Ocean there is the most marked 
precipitation in spring and autumn We are not in a 
position to say how far these rains have been produced by 
the tail-end of the retreating Atlantic storms or by the 
head of the advancing humid south east trade currents 
The fertile country watered directly by the south east trade 
is comprised In sections x to xv of Mr Sutton s rain 
fall areas vis the east of Cape Colony Kaffrana Basuto 
land the Orange River Colony and Natal and in addition 
all the Transvaal Rhodesia and the Portuguese territory 
In fact it is the whole of fertile South Africa with the 
exception of the southern and south west coasts In the 
table below I give the mean of Mr Sutton s figures for 
his sections x to xv comprising Eastern Cape Colony 
Iranskei Basutoland Orangia and Natal and I add 
the yearly rainfall from typical stations m the Transvaal 
and Rhodesia as correct general average figures for these 
territories are not available 

Percentages of Rainfall m the Summer Rainfall Areas 
1891 to 1901 Mean of Sutton s Sections x to xj 
1S91 189s H93 1B94 189] 1836 1897 1B9B 1899 190a 901 190s 

Par cult 

136 106 13a 97 103 10a 74 107 89 8a 98 93 


1892 

1894 


S Africa 
+ 6 
+32 
“ 3 


Per od of general dalle ency of r r 
Percentage va a 


1896 (famine) -12 

1897 normal 

1898 I H 

1899 (famine) - 27 

1900 - 1 

1901 10 

190a S 

These figures show more strikingly than those already 
quoted by Sir John Eliot the intimate connection between 
the rainfall of India and South Africa during the per od 
189a to 1902 and the connection would have shown better 
if seasonal Instead of calendar years had been taken Bince 
the calendar year cuts into two unequal portions the South 
African summer rainfall It will he noted that each Indian 
famine year has been followed by one or two particularly 
bad years of drought in South Africa ... 

It is a somewhat remarkable coincidence that while the 
number of Natur* containing this discussion was on the 
sea on its way to the Cape T prepared my yearly forecast 
of South African weather and in that took occasion to 
point out the very dote connection of the two rainfalls 
during this period I may perhaps crave your indulgence 
to reproduce it since it confirms so singularly Sir John 
Eliot’s view Speaking of certain typical stations I said — 

” Sir John Eliot • paper show* that 189a 1893 and 1894 
were years of good rainfall m India These were the last 


_._ ___... South Africa 

In 1895 the drought set in at most South African stations 
Further in this droughty period there were two years of 
bad famine viz 1896 and 1899 These two years of 
famine in India were the two worst years of drought at 
many typical South Afncin stations At present we are 
not in a position to obtain average figures for the whole 
of South Africa but nearly the same purpose will be served 
by taking certain typical stations thus r 

At Bulawayo (Hope Fountain) in 1890-1 there wax 
the heaviest rain on record viz 45 inches all the fol 
lowing years have been years of drought except three years 
when the rainfall was barely above the average 

At Johannesburg there were good rains in 1894 when 
there were good rains in Ind a fair rains in 1895 and 
then drought when there was drought In India 1896 
(one of the Indian famine years) was the worst year of 
drought in Johannesburg The great Indian famine of 

1899 was represented by a bad drought 1898-9 preceding 
the failure of the Indian monsoon by four months 

Natal rainfalls correspond closely with the Indian 
rainfalls Whilo 1899 was the worst famine for many 
years in Ind i 1899 and iqoo were tho two worst years 
of drought ever experienced at Durban m Natal since 
meteorological observations WLre begun there in 1866 In 

1900 the Durban rainfall was only 27 inches against an 
average of 41 inches At Maritzburg representing the 
inland Natal distr cts 1899 was also 1 year of drought 
but the greatest deficiency was reg stored the following 
year (probably chiefly due to the calendar year dividing the 
seasonal year) 

Again at Grahomstown Cape Colony in 1899 there 
was under ao inches against an ave age of 29 inches 
at King William a Town in 1899 only 16 inches against 
an average of *5 inches while at Graaff Reinet in 1899. 
there was only 9 inches against an average of 15 inches 
At all these South African stations 1899 the great Indian 
famine year, was the west year of drought in recent 

The rainfall curves for limtata Evelyn Valley am* 
Katbcrg show similar featircs viz severe South African 
droughts corresponding to the years of Indian famine and 
a general deficiency of rainfall corresponding with the 
years of general deficiency of Ind an rainfall The rainfall 
curve of Evelyn Valley (Fig 1) however is very remark 
able This is a forest staton and the observer a par 
t cularly good one I have elsewhere compared this 
station to Cherapunji in India I founded this station in 
1887 and it has since shown the heaviest rainfall on the 
summer register It 11 n a rul dc sac of the mountains 
facing the south east at an elevation of 4300 feet I have 
long regarded it as the tip cal southern station for the 
summer rainfalls A stidy of its yearly rainfall curve 
shows how rain failed here in tho most striking manner 
previous to the Indian fa n no of 1896 and during and 
after the Indian famine of 1899 , 

With regard to Mr Sutton s statement that there Iim 
been no severe drought dirng recent years in South 
Africa there is abundant ev demr to the contrary 
A vear ago I wrote In the Karoo the present drought 
is considered tl e worst d 1 ng the last half-century At 
Hanover (Upper Karoo) during nearly a year there has 
fallen only three quarters c f an inch the normal yearly 
rainfall being 14 inches "lhe drought has lasted on and 
off since 1896-8 and during the worst years cattle and 
sheep have perished in millions In British Central Africa 
the drought has lasted since aboc t 1898 it is reported that 
the Shirt I ake is now nearly dry I ast summer a crop* 
in the Transvaal so sorely needed after the war were a 
complete failure while in Natal Rhodesia and the country 
to the north there was in many places famine and people 
dying in place* too remite to be reached by Government 

fll ‘ When will the drought end? is now the groat question 

f ° r Good°r«ni? have fallen recentlv all down the eastern 
side and on the south coast of South Africa This rain 
has come as a precious mitigation of the drought It may 
be looked on at a favourable Indication for a good *“■“*» 


■oerhaps more favouraoie if it nau wm mo 
\ local and other indications of an aarly ending of 
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the droutht ere favourable It haa definitely broken up 
in Australia (Weather forecast dated November *3 

Writing a year later November 13rd * 9*4 * ““ 
My weather forecast for last year (published in the 
Cab* Tim*, of November 23 * 9 ° 3 > indicated the «P*cta 
tion of a more or less complete break up of the drought 
This ft&oiirt has been fulfilled In many parts of South 
Africa particularly towards the north the drought has 
broken and good seasons were experienced last year In 
other parts the rains were nsufflefent to really break the 
droight This was the c-ise in the fertile conquered 
territory of Orangia and over wide areas in Cape Colony 
In the Transkei drought remains unbroken It is de 
scribed as a drought of terrible severity and one that has 
stopped all plough ng and killed from 50 to 60 per cent 
of the sheep in some of the districts As was remarked 
by a correspondent in tie Cipe Ttmes a few days since 
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No one not liv ng _ 

condition ex st ng in the Karoo and Eastern Province 
The springs on most of the forms have utterly disappeared 
On one farm m the Cradock district with large lands 
orchards and a water mill at the junction of two kloofs 
In the Sneciwberg the river beds are as dry as a street 
the farmer has sold all h s stock and I actually saw the 
water for household use brought some distance in a barrel 
In former years the water mill was In constant use for all 
the surroinding country 

Writing to me recently from Zomba in British Central 
Africa Mr Clounie the head of the scientific department 
■peaking of last summer s rains says The wet season 
from November to April last has been remarkably good 
and crops everywhere have been excellent I think every 
thing points to the end of the drought and a return to a 
period of good rains 

As regards the drought further north the reader may 
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turn to Nature of November 3 * 9 <M (P *5) 1 

the extract for ready reference — ,, _ 

Appendix ui of a report upon the basin of the Upper 
Nile wfth proposals for the improyemmt of tha mr by 
Sir William Garst n contains an interesting 
variations of level of Lake Victoria Nyansa contributed by 
Captain H G Lyons the director of the Survey Depart 
mant of Fgypt This lake has a water surface of about 
68 000 square kilometres and is situated about **>9 metres 
above sea level It Is believed to be of shallow depth and 
he* for the most part of the year in the region of the 
equatorial ram and cloud belt the excess water draining 
oil at the Ripon Fall* by the Victoria Nile After refer 
cnee to the geology and climate of the region a bnel 
historical summary Is given of the early lake levels as 
observed by travellers and others visiting or residing by 
it this is followed by a deta led study and discussion of 
the various gauges Some of the results obtained are as 
follows —The annual oscilla 
ton of the lake is from 030 
metre to o 90 metre Between 
1896 add 190a then was a fall 
of 76cm in the average level 
since followed by a nee of 
56cm The epochs of high 
11* and low levels are given 
as —1878 high level 1880- 
90 falling level 1891*-$ tern 
porary high level 1890-1901, 
tailing level 1903 rising 
level 

I he kernel of this quotation 
lies in the last six words it 
shows the same correspond 
ence with the Indian rainfall 
figures as the summer rain 
fall figures of South Africa 
D E Hutchins 
Cape Town December 8 

Compulsory Orcak at 
Cambridge 

Sokib year* ago a young 
lady who was studying at 
G rton came to Bristol to 
spend a part of her first vaca 
ton after passing the 
Little go She had never 
leirnt Greek at school but 
had been coached by an elder 
brother who was at that 
time in residence at Cam 
bridge in about two months 
she obtained a knowledge of 
Greek sufficient to meet the 
requirements of the author! 
ties at Cambridge 
While she was with us we 
paid a visit to the neigh 
bouring city of Bath and I 
d rected her attention to the 
motto which is inscribed on 
the Roman baths there vu 
tfurror flip ftmf 

Remembering her recent success in the Little go I 
jokingly asked her the meaning of tbw inscription—not 
Imagining for a moment that Cambridge compulsory Greek 
would be unequal to such an easy task she was how 
ever unable to gve the meaning of the words she did 
not think she had ever seen tpirrer but was of 
opinion that she had in the course of her reading met the 
word Hm but did not remember what it meant 
It may be well to add that the lady In question has great 
linguistic ability and in due course obtained a good (dace 
In the Modern Languages Tripos 
Do our ultra-classical friends really think that com¬ 
pulsory Greek of this type Is worth preserving? 

J WXXIHXlMEX 

Merchant Venturers’ Technical College 
Bristol January 30 
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NOTES ON STONEHENGE » 

11 —Archeological Obsxrvations at Stonbhbno* 
1901 

COON after Mr Penrose and myself had made our 
astronomical survey of Stonehenge in 1901 some 
archaeological results of the highest Importance were 
obtained by Prof Gowland The operations wh ch 
secured them were designed and earned out in order 
to re erect the leaning stone which threatened to fall 
a piece of work recommended to Sir Edmund Antrobus 
by the Society of Antiquaries and other lear led bodies 
and conducted at his desire and expense 
They were necessanly on a large scale for the great 
monolith the leaning stone is the largest in Eng 
land Cleopatra s Needle excepted It stood beh nd 
the altar stone over which it leant at an rngle of 
65 degrees resting at one point ng»nst s 11 
stone of syen te Half way up it had a fract re one 
third across it the weight of st ne abov th s trac 


The method employed by Prof Gowland in the 
excavation should be a model for all future work of 
the kind I have to express my thanks to the council 
of the Society of Antiquaries and Prof Gowland for 
permission to use the accompanying illustrations show¬ 
ing the operations and results 
Above each space t be excavated was placed a 
frame of wood btanng on its long sides the letters 
A to H and on its short sides the letters R Hf L each 
letter being on a line one foot distant from the next 
By this means the area to be excavated was divided 
into squares each having the dimension of a square 
foot A long rod div ded into 6- nch spaces num 
bend from 1 to 16 w Iso provded for indicating 
the dej th from the d t m 1 ne of anyth ng found 
In t^is way a letter on the long s dcs of the frames 
together with one on tl e short sides and a number 
on the vertical roJ nd cated the position of any 
< bject found n any part of the excavation 



ture was a dangerous strain on it so that both 
powerful machinery and great care and precautions 
had to be used Prof Gowland was charged by 
the Society of Antiquaries with the conduct of the 
excavations necessary m the work The engineering 
operations were planned by Mr Carruthers and 
Mr Detmar Blow was responsible for the local super 
mtendence Mr Blow thus describes the arrange 
ments (Journal Institute of British Architects 3rd 
senes ix January 1903) — 

A strong cradle of la inch souare baulks of timber 
was bolted round the stone with packing and felt to 
prevent any marking of the stone To the cradle were 
fixed two 1-inch steel eyebolts to receive the blocks | 
for two six-folds of 6-inch ropes These were secured 
and wound on to two strong winches fifty feet away 
with four men at each winch When the ropes were 1 
thoroughly tight the first excavation was made as 
the stone was raised on its west side " 

1 Coatinnad boa p jos . 
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Excavations were necessary because to secure the 
stone for the future the whole of the adjacent soil 
had to be removed down to the rock level so But it 
could be replaced by concrete 
All result* were reg stered by Prof Gowland n rela 
t on to 1 datum line 337 4 feet above sea level The 
material was removed in buckets and carefully sifted 
through a senes of s eves 1 inch i inch J inch and 
4 inch mesh in order that the smallest object might 
not be overlooked 

F rom the exhai stive account of his work given by 
Prof Gowland to the Society of Antiquaries (Arehato 
logta lvi 1) I gather three results of the highest 
importance from the po nt of view I am considering 
These were first the finding of an enormous number 
of implements secondly the disposition and relative 
quantities of the chipp ngs of the sarsen and blue 
stones and thirdly the discovery of the method by 
which the stones were originally erected 
I will take the implements first This in a oon- 
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denied form » what Prof Gowland says about 
them — 

More than a hundred flint implements were found 
and the mater number occurred in the stratum of 
chalk rubble which either directly overlaid or wa« on 
a level with the bed rock They may all be arranged 
generally m the following classes — 

Clast I —Axes roughly chipped and of rude forms 
but having well defined more or less sharp cutting 

Shut II — Hammerstones with more or lesa well- 
chipped sharp curved edges Most may be correctly 
termed hammer axes 

Class III —Hammerstones more or less rounded 
Some specimens appear to have once had distinct 
working edges but they are now much blunted and 
battered by use 

In addition to the above flint implements were 
found about thirty hammerstones consisting of large 
pebbles or small boulders of the hard quartzite variety 
of sarsen Some have been roughly broken into con 
venient forms for holding in the hand whilst a few 
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[ ment We evidently have to deal with builders doing 
their work in the Stone and not in the Bronze ages 
But was the age Paleolithic or Neolithic? 

Prof Gowland writes — 

Perhaps the most striking features of the flint 
implements is their extreme rudeness and that there 
is not a single ground or polished specimen among 
them This at first sight and without due consider¬ 
ation might be taken to indicate an extremely remote 
age But in this connection it must be borne In mind 
that in the building of such a stupendous structure as 
Stonehenge the tools required must have been num¬ 
bered by thousands The work too was of the 
roughest character and for such only rude tools were 
required The highly finished ana polished imple 
ments which we are accustomed to consider and 
rightly so as characteristic of Neolithic man would 
find no place in such work They required too much 
labour and time for their manufacture and when 
made could not have been more effective than the 
hammer axes and hammerstones found in the excava 
tions which c>uld be so easily fashioned by merely 
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have been rudely trimmed into more regular shapes 
They vary in weight from nbout a pound up to six 
and a half pounds To these we have to nda mauls 
a more remarkable kind of hammerstone than those 
just enumerated Their weights range from about 
40 lb to 64 lb 

How came these flints and stones where they were 
found? Prof Gowland gives an answer which every 
body will accept The implements must be regarded 
as the discarded tools of the builders of Stonehenge 
dumped down into the holes as they became unfit Tor 
use and in fact used to pack the monoliths as they 
were erected We read — Dealing with the cavity 
occupied by No 55 before its fall the mauls were 
found wedged in below the front of its base to act 
together with the large blocks of sarsen as supports 
(P 54 ) Nearly all bear evidence of extremely rough 
usage their edges being jagged and broken just as 
we should expect to find after such rough employ | 
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rudely shaping the natural flints with which the 
district abounds by a few well directed blows of a 
sarsen pebble 

On this ground Prof Gowland is of opinion that 
notwithstanding their rudeness they may be legiti 
mately ascribed to the Neolithic age and it may be 
near its terrmn ition that is before the Bronze age 
the commencement of which has been placed at 
1400 n c by Sir John Evans for Britain though he 
is inclined to think that estimate too low and 2000 b c 
by Montelius for Italy 

Prof Gowland guardedly write# — 

‘ In my opinion the date when copper or bronze 
was first known in Britain is a very remote one as 
no country in tho world presented greater facilities 
for their discovery The beginning of their applies 
tion to practical uses should I think be placed at least 
as far back as1800 B c and that date I am inclined 
to give until further evidence is forthcoming as the 
approximate date of tht erection of Stonehenge " 
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Now the date arrived at by Mr Penrose and myself 
on astronomical grounds was about 1700 bc It is 
not a little remarkable that independent astronomical 
and archaeological inquiries conducted in the same 
year should have come so nearly to the same conclu 
aion If a general agreement be arrived at regarding 
it we have a firm basis for the study of other sirthlar 
ancient monuments in this country 

I have previously in these “ Notes ” referred to the 
fact that the tnlithons of the naos and of the outer 
•circle are all built up of so-called sarsen stones 
To describe their geological character I cannot do 
'better than quote from Mr Cunnmgton s Geology 
of Stonehenge 1 their origin according to Prest- 
wich — 

“ Among the Lower Terttanes (the Eocene of Sir 
Charles Lyell) are certain sands and mottled clays 
named by Mr Prestwich the Woolwich and Reading 
beds from their being largely developed at these 
places and from these nc proves the sarsens to have 
been derived although they are seldom found in titu 
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owing to the destruction of the stratum to which they 
belonged 

Tne abundance of these 1 imams especially in some 
of the valleys of North Wilts is very remarkable b cw 
persons who hive not seen them can form an adequate 
Idea of the extraordinary scene presented to the eye of 
the spectator who standing on the brow of one of the 
hills near Clatford sees stretching for miles before 
him countless numbers of these enormous stones 
occupying the middle of the valley and winding like 
a mighty stream towards the south 
These stones then may be regarded as closely 
associated with the local geology 
Hie exact nature of the stones called ‘ blue 
•tones ” can best be gathered from a valuable “ Note 
by Prof Judd which accompanies Prof Gowland s 
paper These blue stones are entirely unconnected 


9 local 


tent boulders of the 


geology , they must therefore repre 
»/ the Glacial drift or they must nave 
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been brought by man from distant localities Prof 
Judd inclines to the first opinion 
The distinctions between these two kinds of stone 
are well shown by Prof Gowland 

lhe large monoliths of the outer circle and the 
trihthoni of the horse shoe are all sarsens—sand¬ 
stones consisting of quartz sand either fine or coarse 
occasionally mixed with pebbles and angular bits of 
flint all more or less firmly cemented together with 
silica They range in structure from a granular rock 
resembling loaf sugar in internal appearance to one 
of great compactness similar to qu irt/ite 

The monoliths and tril thons all consist of the 
granular rock The ixm lples of Jhe compact 
quartzite variety were almost without exception either 
hammerstones that had been used in shaping and 
dressing the monoliths or fragments which had been 
broken from off them 

The small monoliths the so-called blue stones 
which form the inner circle and the inner horse 
shoe are with the undermentioned exceptions all of 
diabase more or less porphyritic Two are porphynte 
felstone or homstone) Two are 
argill iceous sandstone 
Mr William Cun¬ 
ning ton in his valuable 
paper Stonehenge 
Notes records the 
discovery of two stumps 
of blue stones now 
covered by the turf 
One of these lies in the 
inner horseshoe between 
Nos 61 ind 62 and 9 
feet distant from the 
latter It is dubnse 
The other is in the inner 
circle between Nos 32 
and 33 to feet from the 
former and consists of 
a soft calcareous altered 
tuff afterwards desig¬ 
nated for the sake of 
brevity fissile rock 
I he altar stone is of 
micaceous sandstone ” 

I now come to the 

second point to which 1 
„ shall return in subse- 

* quent Notes 

m In studying the 

mat rial obtained from 
*° r '*' the cxi ivations it was 

found in almost eveiy 
case that the number of chippings and frag 
ments of blue stone largely exceeded that of 
the sarsens, more than this diabase (blue stone) 
and sarsen were found tegether m the layer 
overlying the solid chalk (p 15) Chippings 
cf diabase w re the ost abund int but there 
were few large pieces of it Sarsen on the other 
hand occurred most abundantly in lumps (p 20) 
very few small chips of sarsen were found (p 4a) 
Hence Prof Gowland is of opinion that the sarsen 
blocks were roughly hewn where thty were found 
(p 40), the local tool ng executed with the small 
quartzite hammers and mauls would produce dust 
Finally I reach the third point of importance from 
the present standpoint the excavations produced dear 
evidence touching the mode of erection Prof 
Gowland s memoir deals only with the leaning stone, 
but I take it for granted that the same method wM 
employed throughout This method was this — 

(1) The ground on the site It was to occupy 
was removed the chalk rock being cut into in such « 
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manner aa to leave a ledge on which the base of the 
stone was to rest and a perpendicular face ruing from 
it against which as a buttress one side would bear 
when set up From the bottom of this hole an in¬ 
clined plane was cut to the surface down which the 
monolith which had already been dressed was slid 
until its base rested on the ledge 

(a) It was then gradually raised into a vertical post 
tion by means fust of levers and afterwards of a 
ropes The levers would be long trunks of trees to 
one end of which a number of ropes were attached 
(this method is still employed m Japan) so that the 
weights and pulling force of many men might be 
exerted on them The stronger ropes weie probably 
of hide or hiir but others of straw or of withes of 
hazel or wilkw may have been in use for minor 
purposes 

(3) As the stone was raised it was packed up 
witn logs of timber and probably also with blocks of 
stone placed beneath it 

(4) After its upper end had reached a certain cleva 


GEOLOGY OF THE MOON 
C 70 R many years past geologists have turned wist- 
* fully to the moon in the hope of gaining from a 
study of its surface some insight into planetary evolu¬ 
tion and more especially into some of the stages in the 
history of our own globe It must be confessed how¬ 
ever that as yet few satisfactory data have been ob¬ 
tained either in the facts observed or in the deductions 
drawn from them The great majority of those who 
have studied the subject have formed the opinion that 
our satellite was once a liquid mass such as we 
believe the earth itself to have also been and that 
its so called craters represent extensive and pro- 
longed volcan f activity when the gases and lava of 
the heated interior escaped to the surface probably 
on a scale of it agnitude greatly surpassing that on 
which subterran an energy has ever been manifested in 
the ge ^logical 1 story of our planet But another ex 
planation has b en propoxfd for these lunar features 
iciording to \1 ch is worl ed out by Mr G K 



tion ropes were attached to it and it was then hauled 
by numerous men into a vertical position so that its 
back rested against the perpendicular face of the chalk 
which had been prepared for it During this part of 
the operation struts of timber would probably be 
placed ag unst its sides to guard against slip 
As regards the raising of the lintels and imposts 
and the placing of them on the tops of the uprights 
there would be even less difficulty than in the erection 
of the uprights themselves 
It could be easily effected by the simple method 
practised in Japan for placing heavy blocks of stone in 
position The stone when lying on the ground would 
be raised a little at one end by means of long wooden 
levers A packing of logs would then be placed under 
the end so raised the other extremity of the stone 
would be similarly raised and packed and the raising 
and packing at alternate ends would be continued 
until the block had gradually reached the height of 
thn uprights It would then be simply pushed forward 
by levers until it rested upon them 
I shall deal later on with several interesting con 
Wlusions to which these investigations lead 

' Norman Lockykr 


Gilbert of the United States Geological Survey the 
moon was formed by the aggregation of a ring of 
meteorites which once encircled the earth and the 
craters instud of arising from the escape of 
volcanic energy from within were produced by die 
impact of the last meteoric bodies that fell from 
witHbut These bodies arriving with planetanr 
velocity would be melted or reduced to gas while 
a portion of the lunar surface around them would 
also be liquefied Mr Gilbert believes that the lunar 
topography bears witness to such a meteontic bom¬ 
bardment rather than to gigantic volcanic explosions 
The latest contribution to the discussion was 
recently presented to the Academy of Sciences of 
Pans by MM Lcewy and Puiseux These eminent 
astronomers direct attention to the evidence furnished 
by the latest photographic charts of the “ Atlas 
Lunaire in regard to the conditions in which a 
planetary body passes from the liquid to the solid state, 
and to the stage in this transformation which has 
been reached respectively by the earth and the moon 
With respect to the evolution of the earth twd 
opposite theories have been propounded The great 
body of geologists have maintained that the interior 
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Ot the planet » an incandescent mass which is slowly 
cooling and consolidating from the surface inward 
and is enclosed within a comparatively thin solid crust 
Some distinguished physicists however have con 
tended that the first formed crust would break up 
sink down and be re melted, and thus that permanent 
consolidation would begin at the centre and would 
gradually extend outwards until eventually the whole 
globe became practically sol d with only here and 
mere large vesicular spaces whence active volcanoes 
are supplied The densest and least fusible m iterials 
would thus tend to accumulate towards the centre 
and the lightest and most fusible towards the out 
side The geological belief rests upon a large body 
of evidence from the structure of the terrestrial cn st 
which it is difficult or impossible to explain except 
on the supposition of an internal mass which it least 
in its outer parts is sufficiently liquid to emerge at 
ffie surface as molten lava Ihc physical argument 
rests on certain mathematical assumptions the 
validity of which has been contested One of these 
assumptions is that if the interior were liquid tides 
would be set up in its mass and the crust would rise 
and fall with the passage of the intern ll tidal wave 
Another objection is based on the supposition that 
huge mountain-chains could not possibly be supported 
by a thin crust but would sink down into the interior 
More recently the idea has been suggested that the 
internal core of the earth is gaseous \t the high 
temperatures and enormous pressures in the interior 
of the planet gaseous iron or lava must be more 
incompressible than steel is at the surface On the 
outside of this gaseous mass it is believed that the 
materials pass into the liquid form or magma which 
extends as a comparatively thin envelope round the 
gaseous core and shades off outward into a solid 
crust which may not be more than twenty five or thirty 
miles in thickness The most recent earthquake 
observations have been quoted in support of this view 

Messrs I cewv and Puiseux approach the subject 
impartially from a study of the phenomen i presented 
by the surface of the moon as recorded in a series 
of photographs They acrept the general belief that 
our satellite was once a liquid globe and that traces 
of its passage from that condition to its present state 
of consolidation can be clearly recognised They 
cannot say whether its temperature increases with 
depth from the surface or if there is any variation in 
density but they find in their photographs various 
particulars which in their opinion show that the 
solidification started from the surface 

The differences of level on the surface of the moon 
are relatively m-dater and more abrupt than those on 
the surface of the earth and they display in many 
ways the dynamic effects which a liquid when in 
movement exerts on its solid containing walls such 
as the superficial outpourings which have covered two- 
fifths of the visible lunar surface and have turned 
these tracts into continuous plains round the margins 
of which numerous remains of the previous relief 
have been left Other effects are seen in the traces 
of instability in the mountain ranges the fractures 
sharply defined terraces and marginal fissures so 
often observable The neighbourhood of a great 
sheet of liquid material is required to account for 
the undulations and horizontal displacements which 
have affected large tracts of the surface such as the 
breaking down of the crest of the Apennines the 
separation of the rectangular blocks of the Caucasus 
and the formation of the rectilinear valleys of Rheita 
the Alps and Anadaeus 

The most decisive argument in favour of the 
gradual cooling of the moon from the outside towards 
the interior appears to be furnished by some facts 
which are brought out with great dearness by the 


recent photographs Thus the two French 
astronomers have satisfied themselves that after the 
first establishment of a thin crust the inward retreat 
of die liquid took place gradually until the fatfll 
moment arrived when it partly lost connection w*ffc 
the overlying solidified crust so that an intermediate 
vacant space was left between them This temporary 
interval being filled with gas at 1 high pressure 
formed a cushion which was sufficiently elastic to 
prevent any filling in but was too limited m extent to 
iffect isostalic compensations so that the internal 
tides might be developed without endangering the 
external figure of the moon When for some un¬ 
known reison is happou also on our globe the 
lunar eruptive forces assumed spe tal vigour the crust 
yielding to the pressures along its least resisting parts 
vas overflowed by the liquid interior Sucn local 
subsidences gave rise t the gr it ( iques and various 
other features in the polar rtgion where the cooling 
was most rapid and where for easily intelligible 
reasons the cr st reirhed i << nsiderably greater 
thickness But in the equatorial zone where the tides 
ind the centrifugal for e are most powerful these 
volcnt perturbations 1 d to vast subsidences whicn 
now form the lunar seas Ihe sutv val of remains 
of the earlier topographical relief still visible along 
the borders of these tracts bears witness to the nature 
of the gigantic changes Fach eruptive movement 
has marked by the level bottom of the formations 
the height of the level of the subjacent liquid Five 
such stages in the subsidence of the molten matter 
are displayed in the photographs We can under 
stand that the process would be repeated with 
diminishing energy until the gradually thickening 
crust presented too great an obsticle to the eruptive 
action Various striking examples are cited by the 
authors in particular one where the five platforms 
are separated from each other by a step like Interval 
of several thousand metres Had the consolidation 
begun at the centre of the moon it is contended the 
result would have been altogether different for then 
only the 1 itest level should hive been seen and the 
eruptive forces would have had neither an opportunity 
of manifest ng themselves nor the means of leaving 
permanent trices at very different stages 

MM Locwj and Puiseux eximine the argument 
from the tides in favour of the consolidation of a 
planet from the centre outwards and remark that 
it must be considered is doubtful bt cause we do not 
know how fir the coefficient of viscosity or internal 
friction which has been employed in the calculations 
agrees with the reihty Phey suggest that as the 
materials in the interior are under enormous pressure 
they may quite possibly have such viscosity and 
yield so slowly to planet lry influences which are con 
tmually changing in direction in consequence of the 
diurnal movement that no appreciable tidal deforma¬ 
tion may result In the case of the moon it is 
admitted that the tides n the still liquid mass would 
for a long time dela\ the formation of an outer 
crust which before its final cstabl shment must have 
undergone many violc nt d sruptions when its broken- 
up sheets were overflowed by the molten matter from 
within But in the course of time it has ended by 
attaining a great thickness in ccnsequcnce of con 
tinual cooling and the contraction of the outer liyers 
The argument that on the supposition of a com¬ 
paratively thin crust the existence of mountainous 
masses would be impossible is less applicable to the 
moon where the force of gravity is six times less 
than on the earth But in the opinion of the f two 
French astronomers the argument need not 
seriously considered either for our planet or for o«A 
sateUite inasmuch as it depends on a problem**! 
theory which is entirely based on an lrtaccurata. 
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hypothesis of homogeneity Mountainous ex¬ 
crescences so far from weakening the general stability, 
really oonduce to it, they are not only held up by the 
tenacity of the neighbouring parts, but as Airy sug¬ 
gested they probably have roots which plunge down 
into material of greater density and permit them to 
float 

The authors affirm in conclusion that their detailed 
study of the moon appears to them to confirm 
geologists in their preference for the theory of a thin 
crust and to indicate that the transition to solidity 
still incomplete for the moon is far from having 
reached its end upon the eirth Arch Geikif 

NOTES 

Wa regret to announce that Prof G B Howes T R S 
died on Saturday last February 4 at fifty one years of ago 

It is proposed to erect a monument at Laibach in Aus 
tna to the memory of Vega author of the well known 
'table of logarithms which is now in its eightieth edition 

From the American Mathematical BulUttn for January we 
learn of the death of Dr Francesco Cbizzom professor of 
geometry at Modena and of Prof Achsah M Elv (Miss 
Ely) held of the department of mathematics at \ assar 
College USA 

The Wilde medal of the Manchester Literary and Philo 
tophica] Society has been awarded to Prof C Lapworth 
F R S The medal will be presented on February 38 when 
the Wilde lecture of the society will be delivered by Dr 
D H Scott F R S on The Early History of Seed 
bearing Plants as recorded in the Carboniferous Flora 

For the past year a station for solar research has been 
maintained on Mount Wilson California by the Yerke* 
Observatory with the aid of a grant from the Carnegie 
Institution of Washington This station has now been 
replaced by a new solar observatory which has been estab 
lished by the Carnegie Institution and the following staff 
formerly of the Yerkes Observatory has been appointed — 
Prof G F Hale (dirt ctor) Prof G W Ritchey Mr F 
Ellerman and Mr W S Adams 

Prof Vaidrmar Stun leader of a well known Copenhagen 
analytical and chemical laboratory where for a number of 
years official and private tests and investigations in Den 
mark have taken place died on February 1 aged 69 years 
He took over in 1863 the laboratory founded by H C 
Orsted and altered It to its present shape making it a 
valuable public institution Beside his work there Stein 
was Government adviser in chemical agriculture and wrote 
many srientific artcles on chemical and agricultural sub 
jects 

Th* Imperial Academy of Sciences St Petersburg at the 
last annual meeting awarded the Lomonosoff prize of 100! to 
Prof N A Menschutkm for his well known and extensive 
researches in the domain of theoretical chemistry The Ivanoff 
prize was awarded to Prof P N I ebedeff of Moscow 
for his remarkable experimental researches on the pressure 
of light At the same meeting Prof S Th Oldenburg 
declared in his yearly review of the work of the academy 
that the Polar Committee had given up all hope of the 
return of Baron Edward Toll F G See berg and their 
two companions The party was probably lost during the 
Arctic night while trying to cross the ice fields lying 
between Bennett Island and the New Siberian archipelago 
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A national exhibition of brewing materials and products 
will be held in Pans during March 1906 

At the meeting of the French Physical Society od 
January ao under the presidency of M d Arsonval the 
following officers were elected —Vice president M 
Amagat general secretary M Henn Abraham treasurer, 
M de la Touanne The office of president falls on 
M Dufet 

Thm Timet correspondent at Colombo states that Sir 
H A Blake Governor of Ceylon announced at the last 
meeting of the Asiatic Society that Sinhalese medical booka 
of the sixth century described 67 varieties of mosquitoes 
and 434 kinds of malarial fever caused by mosquitoes 

At the meeting of the Anthropological Institute to be 
held on Tuesday next February 14 Dr A C Haddon 
F R S will exhibit a senes of kinematograph pictures of 
native dances from the Torres Straits taken by him when 
In New Guinea Applications for admission should be 
addressed to the Se rctary of the Institute at 3 Hanover 
square W 

A large and influential international committee has been 
formed in Heidelberg under the presidency of His Excel 
lency Dr A Frc herr von Dusch Minister of Education 
4 c of the Grand Duchy of Baden with the object of 
honouring the memory of the late Prof Carl Gegenbaur 
who for nearly thirty years was the director of the Ana 
tomical Institute of Heidelberg The committee has decided 
upon a life size buct of oegenbaur to be executed in marble 
by Prof C Seffner Leipzig The bust will be placed in 
the vestibule of the Anatomical Institute probably in the 
early summer at a date not yet fixed The committee 
invites former pup Is of the deceased master and all those 
who have benefited from hia epoch making works on human 
and comparative anatony to send monetary contributions 
with Iheir addresses and titles to Prof M Fuerbringer 
or to Prof E Goeppert both in Heidelberg Every con 
tributor will receive a picture of the bust and casts may 
be obtained on spec al application from Prof C Seffner 

Aftfr an interval of two years the fifth conference of 
West Indian agriculturists was held at Port of Spain 
Trinidad from J inuary 4 to 13 It was attended by offi¬ 
cial scientific co 1 mercml and practical representatives 
from all parts In his presidential address Sir Daniel 
Morris gave an interesting survey of the great economic 
change which is 1 progress laken in the aggregate 
sugar cultivation nust still be regarded as the backbone 
of the colon al ind istnes but in some of the islands it has 
already become of comparatively little or no Importance 
1 rimdad is now -1 cacao producing island its exports of 
this commo 1 ty hav ng risen to the value of a million 
sterling per annum Grenada s cacao exports are valued 
at 350 000 1 and Jamaica s at 80 ooof Cotton growing 
too has been successfully re established in several islands 
and remunerative prices for the raw cotton are being 
obtained from I uniashire merchants The exportations 
of fruit far exrcr 1 n value those of the staple industry 
The development of the tobacco rubber sisal hemp fish 
curing and other industries also came under review and 
Sir Daniel dwelt upon the importance of agricultural shows 
and on the provision made by his department for teaching 
elementary science and the principles of agriculture in the 
various colleges and elementary schools Numerous papers 
were read and discussed Prof d Albuquerque Dr Watts 
Prof Harrison and others supplying valuable information 
relating to sugar Mr Hart Mr de Gannes 4 c on 
cacao Mr Bovell Mr Sands 4 c on cotton and so on 
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practical purpose* visits were paid to aeveral cacao 
and augar estate* Owing to it* more than uiually repre¬ 
sentative character the conference 1* declared to have been j 
the rooet successful of the series 

The very high barometric readings over the British Isles 
during A* latter part of January last are noteworthy The 
weather report for the week ending January s8 issued by 
the Meteorological Office stated that on Wednesday (*5) 
Che eastern edge of an anticyclone had appeared over the 
west of Ireland this system moving slowly eastward, and 
continually increasing in intensity, covered the whole king 
dom by Thursday, it* maximum pressure being about 30 7 
inches It subsequently moved southward and south west 
ward, and continued to increase in energy until Saturday 
(a8) when the barometer rose to 31 inches or more over the 
south western parts of the United Kingdom The highest 
reading was reported from hcilly at ah pm on January aS, 
3106 inches and appears to have been the highest on 
record for that part of the kingdom Very high readings 
also occurred over the eastern portion of the North Atlantic 
Recent cases of very high readings occurred In January 
190a January 1896 and January 188a The highest 
reading on record in the British Isles is 31 11 inches at 
Ochtertyne (Scotland) in January 1896 and the lowest 
*7 33 inches at the same place in January 1887 It will 
be observed that all these extreme readings have occurred 
in the month of January 

We have to acknowledge the receipt of a copy of the 
Transaction* of the Hull Scientiflc and Field Naturalists’ 
Club for 1904 (vol 111 part 11 ) The most important item 
In its contents is a list with references of the land and 
freshwater molluscs of the East Riding drawn up by 
Mr 1 Petch occupying fifty two pages 

The salmon and trout of Japan form the subject of an 
article by Mr T Kitahora in vol v part 111 of Anno 
tatumts Zoological Japonensts In place of the nine 
species of these fishes admitted by Messrs Jordan and 
Evermann the author recognises only seven from Japanese 
waters of which the majority belong to Oncorhynchus 

The contents of the Btologtsches Centralblatt for 
January 15 include an article on the structure of certain 
ants nests by Mr C Ernst and a criticism by Dr C 
Schrbder of Mr C Schaposchnikow s theory of the colour 
mg of the hind wing of the butterflies of the genus Cato 
cal a to which allusion has been already made in our 
columns 

The Zoologut commences the year well with an excellent 
article on budding in animals by Prof McIntosh of St 
Andrews in which the various forms of propagation by 
gemmation are described In a clear and popular manner 
In the same issue appears Mr Southwell s account of seal 
tng and whaling for 1904 Eleven right whales were cap 
tured during the season by British vessels and at British 
stations but the Americans ore reported to have taken 
no less than forty nine The price demanded for suable 
whalebone is sjool per ton Fin whale hunting is being 
pursued with great energy and as the demand for the 
products of these whales is limited the author suggests 
that the market may be glutted 

The Nature Study Review is the title of a journal pub 
fished in New York of which the first volume is before us 
* The aims and plana of the editorial committee ” It is 
stated in the introduction " are based upon an interpreta¬ 
tion of nature-study in its literal and widMt tense at includ¬ 
ing all phases, physical as well as biological, of studies of 
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natural objects and processes in elementary schools " 
Several eminent writers have united to give their views as 
to the scope and limitations of nature study while others 
have done their best to refute hostile criticism of the move¬ 
ment ‘ Faddtsm the bane of the movement, is strongly 
deprecated In wishing the new venture a successful 
career we may take the opportunity of recording our full 
sympathy with the effort to make scholars actually 
acquainted with natural objects instead of attempting to 
learn about them through books alone But the interpre 
tation of the movement must be a liberal one and it must 
be realised that a visit to a museum is just as much 
nature study as is a saunter through a country lone 

The double number of the American Naturalist lor 
November and December last contains a suggestive article 
by Mr W D Matthew on the arboreal ancestry of 
mammals Strong arguments have been brought forward 
during the last few years by Mr Dollo in Belgium and by 
Mr Bensley in America to show that the ancestors of 
marsupials were probably arboreal and in the present 
communication the author seeks to show that the umi 
holds good for mammals in general It is urged that the 
mammals of the Cretaceous were all of small size and 
mostly of a primitive type from which both marsupials 
and placentals might well have been derived These early 
mammals were probably arboreal and if so the opposable 
thumb and hallux of certain living types is an archaic and 
not an acquired feature Support to the view as to the 
arboreal h kbits of the ancestral mammals is afforded by 
the Upper Cretaceous upland flora which first permitted 
the existence of an extensive terrestrial land mammalian 
faum If the theory be true it entirely upsets the old idea 
that arboreal mammals had taken to their distinctive mode 
of life to escape persecution on the ground 

We have received a copy of an important memoir by 
Dr O Abel published in the Abhandluttgen of the Aus 
trian Geological Survey (vol xix part 11 ) on the fossil 
hiremans of the Mediterranean formation of Austria into 
the merits of which the limitations of space do not admit 
of our entering so fully ns we desire The title of the 
1 nemoir scarcely does just ce to its contents for although 
the prime object is the description of the species known as 
Metaxytkenum krahuli-let the author also describes a 
number of remains of the much more primitive genus 
Eotherium from the Eocene of the Mokattam Range near 
Cairo The most important feature connected with the 
latter (if the remains be rightly identified) is the discovery 
that Eotherium possessed a complete pelvis showing a 
well marked obturator foramen In this respect the genus 
differs from all other known members of the order and 
is thus brought into connect on with less specialised mam 
, mals The three Egyptian Focene genera Eotherium 
Losiren and Protosiren (new) are regarded as the earliest 
known ancestors of the dugong group and to thtse sue 
ceed Halithenum in the Oligocene Metoxytherium in the 
Miocene and Fclsinothermm in the Pliocene In seeking 
to illustrate the orlg n of the downward flexure of the 
muzzle of the dugong by a malformed horse skull we think 
the author has been ill advised as there ie a much simpler 
and more natural explanation of the feature In connection 
with the memoir by Dr Abel we may refer to a 
paper on the pelvis of Steller s sea-cow (Rhytina stellen) 
by Dr L von Loren* published in part 111 of vol xlx of 
the Abhandluagen of the Vienna Geologiaches Reichean- 
stalt The description and figure of this rudimentary bone 
supplement Dr Abel s account of sifenlan osteology In 
general 
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Da Stkomo the director of the Biological I aboratory 
Manila hu published a valuable expenmental study of 
the subject of protective inoculation against Asiatic cholera 
(No 16 Bureau of Government Laboratories Manila) 
After detailing the venous methods of producing expen 
mentally immunity against the cholera microbe he dis 
cusses the use of Haffkine s prophylactic which has been 
extensively employed in India with encouraging results 
but an objection to which is the marked reaction that 
follows the inoculation causing the inoculated pirson to 
be somewhat ill for two or three days To remove this 
objection Dr Strong has obtained a prophylactic fluid by 
suspending the cholera microbes obtained from agar cut 
turea in sterile water keeping this suspension at 6o a C for 
several hours then incubating at 37° C for three or four 
days and finally filtering through a porous porcelain filter 
Ihe fluid so obtained (a product of the autolytic digestion 
of the cholera microbes) was found to produce a high 
immunity in animals against cholera and when injected 
into man was found to be free frdm danger and to produce 
practically no general or local disturbance 

Ik the Victorian Naturalist for November 1904 it is 
mentioned that at the October meeting of the Field 
Naturalist* Club In Melbourne a number of collections 
of wild flowers were sent from State schools in the 
country including some so far away as Hawkesdale 
Dimboola and Mansfield lhese were of great interest 
to teachers and children from the schools in Melbourne 
who were allowed to take away named specimens for 
study Would it not be possible to include m one of the 
exhibitions such as the Grand Horticultural Fxhibition 
held last June in the gardens of the Royal Botanic Society 
similar collections from country schools for the benefit of 
schools in the metropolis? 

It is remarkable how many comparative experiments 
conducted in tropical countries with some or all of the 
established rubber plants have demonstrated the superiority 
of Htvea hrasiltensts the source of Para rubber One of 
the latest accounts is that by Mr W H Johnson director 
of agriculture Gold Coast issued as one of the miscel 
laneous series of Colonial Reports Experiments m the 
Botanic Gardens Aburi were unsuccessful with the West 
African vine Landolphta owarunsis Ceara Mamhot 
glatiovn Assam Ficus elastics and Central American 
rubber CastiUoa elastica fairly satisfactory results were 
obtained with the indigenous Funtumia elastica but Hevea 
excelled in quantity and quality of rubber In its rate of 
growth and has been remarkably free from insect and 
fungus pests 

There seems to be good reason to believe that explora 
tion of the more remote parts of Eastern Asia will add 
very considerably to the number of botanical species already 
known In vol iv of the Records of the Botanical Survey 
of India Sir Joseph Hooker states that the number of 
species of Impatiens the second largest genus of Indian 
flowering plants recorded for India has increased from 
114 to soo in thirty years and that many more may be 
expected from the less accessible district* of Burma Nepal 
and the Eastern Himalayas In the hope of inducing forest 
officers or other officials m India to take up the collection, 
or Better the study of this genus Sir Joseph Hooker 1* 
publishing in the Records an epitome of the known species 
and ho also directs attention to two points of interest the 
anomalous structure of the flower and the remarkable 
details of segregation of the species 
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It Is always of interest to note a distinct novelty m , p# 
photographic line but In the new Lam box system of lay- 
light loading and film and plate changing which hah 
been introduced by Messrs R and J Bede Ltd in a now 
clast of cameras railed the Lambex cameras we have 
quite a new invention The makers hav# sent us for 
inspection one of these cameras with the so-called Lambex 
skeleton and its envelope The method of exposing is 
most simple and ingenious and is one that will no doubt 
find considerable favour among photographers The 
skeleton less than half an inch thick is the name of the 
folded strip of paper with a tag attached at each fold in 
each of the folds twelve in number a film or plate of any 
description or mine is held by a flap at the top and two 
corner slots at the bottom and an opaque card is attached 
to the front This skeleton is contained In a double length 
opaque envelope the unexposed films remaining in the 
lower portion and the exposed films being pulled one by 
one into the upper portion by the attached tags The lower 
portion of the envelope is provided with an opening to 
correspond to the size of the film through which the Expo¬ 
sure is made and surrounding this opening it a stiff pro 
jecting edge of cerd into which the envelope with its 
skeleton is slid 11 to a frame in the camera The makers 
claim many adv tages for this system such as daylight 
loading any plates or filmi> may be used the skeletons 
can be recharged no scratching of films no mechanism 
&c The compactness of this system renders it applicable 
to both folding pocket and box cameras and the makers 
have now prepared a ser e* of well made Lambex cameras 
constructed in several forms and sizes and fitted with their 
well known lenses Limitations of space prevent us from 
entering more into detail but the handbook of instructions 
in the form of a neat pocket book contains all the necessary 
information 

To the February number of the Monthly Review Sir 
William Ramsay contr butes an article having the titlo 

What is an Element? It contains a popular account of 
the changes introduced into conceptions of the nature of 
elements owing to the discovery of the inert gases of die 
atmosphere and of radium and the radio active elements 

The remarkable power of aluminium to absorb com¬ 
pletely the vapour of mercury even when highly diluted with 
air and at the ordinary temperature is the subject of a 
paper by N Tarugi in the Gaesetta for January 14 This 
property is made the basis of an extremely delicate test for 
mercury and of a preventive measure against poisoning by 
mercury vapour A species of respirator has been patented 
in which the air that is inhaled is made to past through a 
mass of finely d vided aluminium in this passage every 
trace of mercury is absorbed the action being eo complete 
that the dense vapours evolved by heated mercuric chloride 
may be breathed with impunity The respirator has already 
been introduced with good result* into the mercury mine* 
of Monte Amiata 

A striking instance of the intimate connection existing 
between the configuration of chemical substances and their 
susceptibility to fermentation 1* to be found in a paper by 
C Ulpiani and M Cingolam in the Gassstta for January 
14 The Bacillus acids urici which has the property Of 
decomposing unc acid into carbon dioxide and urea by • 
process of successive hydrolysis and oxidation, is without 
action on the closely allied substances a-oietbylunc acid, 
guanine caffeine and theobromine On the other band 
the bacillus is capable of rapidly and completely oxidising 
such ecids as tartronlc, mslornc and mesoxaltc adds, which 
contain the same carbon chain as that constituting die 
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ceikral axil of uric and whilat in addition the ureides 
of theee acid* namely barbituric acid dialurlc add and 
alloxan are converted by the ferment quantitatively into 
urea and carbon dioxide Moreover juet a* in the caw of 
the sugars only the hexoaee are capable of undergoing 
fermentation the bacillui of uric and i* indifferent to 
acid* containing fewer or more than three carbon atom* 

The Psychological Bulletin (vol 11 No i) tor 
January contain* a notice of the meeting of the north 
central eection of the American Piychological Auouat on 
which wa* held at Chicago on November *6 under the 
presidency of Prof W D Scott of the North writem 
Untveraity Ihe following papers were read —I* subjec 
tiVe ldeallam a necessary point of view for psychology ? by 
Mr Stephen S Colvin the genesis of meaning by Mr 
I E Miller relation of sensation and revived mental 
processes by Messrs f M Haines and J C Williams 
the vehicle of cognition by Mr B H Bode psychological 
method by Mr C A Blanchard an Iowa case of complete 
congenital cataracts cured after twenty two years by Mr 
James Burt Miner the relat one of psychology to log c by 
Mies Harriet S Penfield the functional theory in psy 
chology and the concept of transcendence by Mr J H 
Farley the psychology of 1 ngu Stic development in the 
individual by Mr M V O Shea is the beauty of art a 
hgher type than that of nature? by Mr George Rebec 
the reality and the symbol in educat on by Miss Jul a H 
Gulliver and a motor theory of rhythm by Mr R H 
Stretton 

Thb Walter Scott Publ shing Company w 11 shortly issue 
a translat on of Science and Hypothesis by Prof Poin 
cart Prof J Larmor Sec R S has written a preface to 
this ed tlon of Prof Poinrart * work 
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Epbemxrjs rent Conn 1904 * —Given below is an 
from a daily ephemens computed by Dr E Strflmgr* 
the elliptic elements calculated by M fa yet for 
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On 1 ebruary 7 the comet was very near to but south 
west of r Vrietis (Astronomuche Nachnchte* No 3991 
supplement) 


Lphrmeris hOR Court 1904 d —The following 1* an 
extract from the daily ephe tier s for comet 1904 d pub 
1 shed in No 3991 of the Aetronomuche Nachrtchten by 
Herr M Ebell 
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194149 +50 a8 0354a 
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Brightness at time of discovery - 


03584 
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0 3784 


An observation made by Herr Pechule at i6h 243m 
(Copenhagen M T ) on January 14 gave correct ons to this 
ephemens of -4s and -05 ... 

On February 9 the comet will be to the north west of, 
and near to • Cygni then travelling in a north-easterly 
direction it will pass into the constellation Cepheus 


A cop* of the report of the librarian of the U S Con 
gress for the fiscal year ending June 30 1903 has been 

received from Washington The report runs to 600 pp 
and includes elaborate details concerning every department 
of the library s activ ties A select list of recent purchases 
during 1901 1903 const tutes part 11 of the volume and a 
third section is devoted to a report on copyright legislation 


Mr John A Bergstrom of Ind ana writing in the 
Psychological Bulletin describes a spring suspension for 
laboratory motors used for driving colour mixing or other 
experimental apparatus with the object of reducing the 
noise and vibration produced by motors resting on a fixed 


Orbit or Court 1904 * (Borrrllt) — From the observ 
ations made at K&i gsberg on December 31 and at Paris on 
January 11 M Fayet has made an investigation of the 
probable orbit of Borrelly s comet (1904 «) In the first 
place three different sets of parabolic elements were com 
puted but although the arc traversed bv the comet whilst 
under observat on wa* very small and the results obtained 
werr therefore ot very trustworthy the non agreement of the 
parabolic elements with the observational results was too 
great to be admitted M Fayet therefore computed a set 
of ole nents on the assumpt on that the orbit was elliptical 
and these were liuch more satisfactory indicating a short 
period of about six year* 

The following set of ellipt c element* was finally adopted 
as giving a fairly satisfactory agreement between the 
observed and computed pos t ons — 


Thb third Fnglish edition of Prof Mendel 4eff s Princi 
pies of Chem stry has been published in two 

volumes by Messrs Longmans Green and Co The 
new volumes are a translation from the seventh 
Russian edition by Mr George Kamensky edited 
by Mr Thomas H Pope There are three appen 
dices to the work The first of these is the Royal Institu 
don lecture delivered by Prof Mendeldeff on May 31 1889 
entitled An Attempt to apply to Chemistry one of the 
Principles of Newton s Natural Philosophy the second 
on the Periodic Law of the Chemical Elements is Prof 
MendeMeff s 1899 Faraday lecture to the Chemical Society 
the last it entitled An Attempt towards a Chemical Con 
oeption of the Ether and its contents were described in 
an article which appeared in Nature on November 17 1904 
(vol ixxi No i&ty) The work is one of the classics of 
chemical science and the new edition will be widely 
welcomed 
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log? -o 149*36 
log * - 9 818195 

These results give a value for p. of 423' 915 and there 
fore indicate that the comet is of the sht rt period type 
making one revolution n its orbit in about eight years 
(Comptes rmdus No 4 1905) 

Observations oi the Leonid Shower of 1904—In a 
note published in No 3989 of the Astrononuscht Noth 
nekton Mr Denning gives a few details of his observations 
ot the late Leonid shower at Bristol _ 

During a watch of about one and a half hours between 
i 3 h 30m and ish 45m on November 1* 55 meteors of 
which 33 were Leonids were seen and Mr Denning 
estimated that at that time the latter were appearing at 
the rate of about it per hour for one observer from a 
radiant situated at R A -iji* ded -+*3° ‘- 
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Two of the Leonids seen were a* bright u Jupiter, 
whilst several others were as bright as or brighter than 
hrst magnitude stars One of these flashed out in the 
north west at 14I1 38m traversed the path 3is°+S7° to 
3i8°+5oi®, and left a short streak which lasted for about 
30 seconds 

A few slow yellow meteors from a radiant in Aries at 
43°+ai° and some swift streaking meteors from a radiant 
ui Leo Minor at i44°+37 # were also seen 

Spbctea or y Ctoni a Canis Mixons and s Lxonis — 
In part Vu vot cxhl of the Sitsungsbenchte dtr Kate 
Akad dtr Wissenschaften Herren E Haschek and K 
Kostersits publish the results of the reductions of the spectra 
of y Crgnl Procyoo and s Looms After discussing in 
detail the methods of measurement and identification em¬ 
ployed in the reduction and the general and specific char 
acteristics of each spectrum studied the authors give a 
table of the wave lengths and intensities of the lines for 
each star The coincidences of each line with tines in the 
arc and spark spectra of terrestrial elements as determined 
by Exner and Haschek are also given and In the last 
column of each table the probable origins of many of 
the lines are set down Amongst the latter may be noted 
the rarer elements Yb Pr Sa Nd La Pt Wo Gd Eu 1 r 
About 140 lines between A 4*50 and A 4334 190 lines 
between A 4116 and A 4550 and about 370 lines between 
A 4315 and A 4703 are given in the spectra of y Cygnl, 
a Cants Minons and s Looms respectively 
SvstXiiATic Survey or Double Stars —No 99 vol xvi 
of the Publications Of the Astronomical Society of the 
Pacific is devoted to an address on double stars read 
before the International Congress of Arts and Sciences at 
St Louis by Prof R G Aitken 
After discussing the work already performed In this field 
Prof Aitken described s systematical survey undertaken 
by Prof Hussey and himself All stars down to the ninth 
magnitude as given in the Bonn Durrhmustcrung were 
placed on the observing list and the sky from the North 
Pole to -aa° declination was equally divided for observ 
ation between the two observers * 

rhe programme arranged for the observation of each star 
on the list on at least one good night and all double stars 
discovered with a separation of 5' or less were to be 
measured on at feast two nights and catalogued On 
September 10 I rof Hussey had discovered 1035 and 
Prof Aitken more than 875 new pairs Seventy three per 
cent of these are separated by s' or less and 143 are very 
close pairs in which the separation docs not exceed o' 35 
Of similar pairs to the latter the previously published cata 
logues do not contain 100 

Prof Aitken has examined during this research more 
than 13 000 star* and finds that the doubles discovered 
form about 3 per cent of this total Including those pre 
viously discovered the ratio of double stars with distances 
of less than j* to the whole of the stars down to the ninth 
magnitude is apparently 1 18 to 1 so This ratio is not 
however the tame for all parts of the sky for whilst in 
some regions observed double stars are very scarce in 
others the ratio increases to about 1 8 
Other details concerning the survey its prosecution and 
the reasons for carrying it out are given in Prof Aitken s 
interesting paper 

Report op the Yale Observatory 1900-4 —Dr Elkin s 
reports to the board of managers of the Yale University 
Observatory for the years 1900-4 inclusive occupy eight 
pages and briefly describe the large amount of work per 
formed at the observatory during that period 
Heliometer observations are the chief feature of the 
work and special attention hat been paid to the deter 
mi nation of tba parallaxes of stars having Urge proper 
motions Practically all the stars in the northern hemi 
sphere having known motions of o' 3 or more have now 
Men observed at Yale A second trianguUtion of the 
Pleiades and determinations of the parallax of Arcturus 
have also beep made Another feature of the work is the 
photography of meteor trails and numerous trails of 
ipeteor* from the principal shower* have been obtained 
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PRIZE SUBJECTS OF THE BATAVIAN 
SOCIETY OF EXPERIMENTAL PHILOSOPHY. 
At a recent general meeting of the Batavian Society 
* * of Experimental Philosophy of Rotterdam the follow¬ 
ing subjects were proposed for competition The gold 
medal of the society of the weight of thirty ducats, or 
its value will be awarded for the beat answer to on* or 
other of the suggested questions Answers may be written 
in the Dutch Trench English Gsrman, or Latin 
languages In another bandwriting than that of the com¬ 
petitor and must reach the secretary, Dr G T W. 
Bremer at Rotterdam not later than February 1 1906 
Chemistry —An experimental investigation of the atomic 
weight of an element which has not yet been satisfactorily 
fixed a research on the causes of departure from Ostwald ■ 
dilution law measurements of the osmotic pressure in 
solutions at concentrations corresponding with deviations 
from the simple gas laws a study of the origin and 
physiological significance of the green pigment in the 
body of green articulated animals experiments elucidating 
the formation and transformations of the sap in india- 
rubber plants a re Investigation of the variations from 
the laws of electrolytic dissociation observed by Kohlen¬ 
berg in 1901 an explanation of the thallioquinlc test tor 
quinine 

Physics —An investigation of the electrical properties 
of some metallic alloys of the variation with temperature 
of the specific heat of mercury of the specific heat of 
sulphur and phosphorus in their various allotropic forms 
of the indices of refraction of substances showing 
anomalous diapers on of the cause of phosphorescence 
particularly in the case of the lower organisms 

Biology —A description of the life history and proper¬ 
ties of one or several species of moulds ferments or 
bacteria which ire of industrial importance the action 
of sulphur and of copper salts on plant parasites and of 
mineral salts on the development of fungi the rdlt of 
micro organisms in the formation of humus in the toil 
Physiology —An investigation of the permeability of red 
blood corpuscles to the ions of NaCl NaNO, Na,SO, and 
of the localisation of functions in the cerebellum 

Geology —An exposition of the theory of the origin of 
the Netherlands a critical investigation of the volcanoes 
of the East Inti an Archipelago 

Civil Engineering —Statistical investigations of tha 
Dutch polders or an investigation of one of the 
principal rivers of Holland 


TIfh PIC DU MIDI OBSERVATORY 
T N a recent number of La Nature M L Rudaux gave an 
1 interesting account of the present condition ana opera 
tiona of this impoitant mountain station France is well 
provided with high level stations and the observations 
from seven of them are published dsilv in the Bulletin 
International of the French Meteorological Office An 
account of the very favourable position of the Pic du Midi 
station and of the almost insuperable difficulties experi¬ 
enced by its orig nol founder General de Nan sou ty was 
given in considerable detail by M R Radau in his Useful 
little work on Mountain Observatories (Paris 1876) 
and has been summarised by Mr A L Rotch in the 
American Meteorological Journal The summit which has 
an elevation of 2877 metres (the observatory being 17 
metres lower) is situated on the outskirts of the Pyrenees 
m lat 4a 0 56 N and long a° ta' W of Paris and affords 
one Of the finest views tn Europe Towards the north an 
immense plain stretches as far as the eye can see and to 
the north west on very clear days the blue waters of the 
Atlantic are visible at a distance of 160 km It lies 
directly in the pith of the great atmospheric disturbances 
which traverse the Bay of Biscay white the summit mostly 
enjoys a clear and luminous atmosphere being some 300 
metres ebove the level at which thunderstorm clouds usually 
gather These advantage* early attracted the attention of 
astronomers and scientific men M P de Plan tads died in 
1^41 while observing et the ridge which has since taken 

The project of a permanent meteorological station was 
first mooted tn 1869 and provisional observations were corns 
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menced by General de Naneouty and hi* coadjutor* in 1873 
at the foot of the Pic, about *300 metre* above the tea, and 
were continued under great hardihtp* and at comiderable 
pergonal ezpenae for about eight year* The pretent itation 
waa eatabliahed in 1880 by public and private tubicrip 
tiona The accompanying illustration givea a general view 
of the atatlon a* it now exists On the left the thermo 
meter acreen may be distinguished near the erection on 
which the anemometer and actinometer are placed, at the 
other end of the terrace is the equatorial building and the 
apparatus for celestial photography The magnetic instru 
ments are placed in vaults underneath the terrace 1 he 
meteorological observations are regularly published in the 
annals of the Central Meteorological Office useful predic 
tions have been given to the inhabitant* of the pi tins of 
impending thunderstorms and of probable floods owing to 
the sudden melting of the snow on the mountains Amongst 
the miscellaneous observations undertaken under the able 
direction of M Marchdnd we may specially mi ntton those 
relating to the zodiacal light to solar phenomena and the 


person* have attended the various focal lectures provided, 
while 1000 students entered for the courses offered by 
agricultural colleges T he expenditure of the counties is 

S ven in detail and presents some curious anomaheet 
us the London County Council assigned to agricultural 
education 74a! while the authorities of one of the most 
fertile divisions of Lincolnshire in which agriculture is 
practically the only industiy voted 65I for the purpose! 
Again hast Sussex with a tot il income from the 

Residue Grant of 7773! spent 6116I in grants to 
agricultural idlpges cr schools while West Sussex With 
an income of 4503! gave nothing fqr collegiate instruc¬ 
tion and was satisfied with in expenditure of S7jl upon 
horticulture tnd poultry keeping Conditions vary from 
countv to county but differences in the needs of the agri¬ 
culturist do not explain the widely different educational 
policy of the local authorities Under the new com¬ 
mittees it is to be hoped that the unsystematic and 
spasmodic efforts that have Ixi n too common in the past 
mav disappear and though it 1* probable that in the 
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connection of the latter with magnetic disturbances His 
observations in this direction have shown that whenever . 
a terrestrial magnetic disturbance occurs spots or faculse | 
exist on the central meridian of the sun Important speitro- 
scopic results have aleo been obtained respecting the 
atmospheres of Vehus and Mars 


AGRICULTURAL NOTES 
AN important new feature of the annual report on the 
*»■ distribution of grants for agricultural education and 
reaearch is a return giving the character of the instruc¬ 
tion in agriculture provided by the county councils of 
land and Wales The return (hows that moat counties 
now spending considerable turns on agricultural educa¬ 
tion-altogether 88 893! in 1901-3, and to this sum 9900! 
was added by the Board of Agriculture in the form of grants 
to collegiate centres It la estimated that some f •» 000 
NO. 1841, VOL 7 l] 
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immediate future less money will be spent on agricultural 
education it is likely to be expended to greater advantage 
The Board of Agriculture s report should be studied oy 
all members of county education committee* who are 
interested in agncultuial education 
A piece of work which has just been completed in the 
library of the U S Department of Agriculture has greatly 
enhanced the value of the leading Continental agricultural 
journals for Fnghsh speaking students Complete card 
catalogues of Annales de la Science agronomique, ” 
Landwithschaftliche Jahrbucher ” and “ Die landwith- 
schaftlichen Vereucht stationen 11 have been prepared 
Each index card gives author’s name title of article, and 
a brief outline of the scope of the article fhe catalogues 
may be purchased in two tenet either ' author entjy " 
•at* permitting papers fo he indexed under the authors' 
name* or “ complete " *et? furnishing two or more cards 
for each paper which may then be indexed under the 
author’* name and also under the subject or subjects to 
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which th« article relate* The coet of the three aet* of 
catalogue* In the latter and more useful form is about isl 
The sets now issued bring the indexing down to 1903 
hut the work will be continued and supplementary sets 
will be minted from time to time Students who do not 
desire refen ores to *11 branches of agncultural science may 
obtain sets of cards dealing with special subjects such 
as soils plant diseases or forestry Particulars of the 

eighteen subject groups under which the cards are classified 
are given in Bulltttn No 9 issued by the Catalogue 
Division of the Library of Congress Washington D C 
In the fourth report on the Woburn fruit farm the 
Duke of Bedford and Mr Spencer Pickering F R S 
discuss the results of several years experiments in the 
manuring pf fruit crop* In an introduction the soil of 
the fruit station is described and chemical and mechanical 
analyses are given the report then describes experiments 
on strawberries gooseberries currant* raspberries and 
apples I*or various reasons the experiments on currants 
and raspberries were unsatisfactory but trustworthy data 
were obtained in the work on the other crops It’was 
found that 13 tons of farmyard manure per acre Increased 
the strawberry crop by 1* per cent to 15 per cent and 
that the size and quality of the fruit were greatly im 
proved A mixed artificial manure supplying about the 
same quantities of nitrogen phosphoric add potash and 
magnesia as the dung similarly increased the yield but 
dd not improve the quality Farmyard manure much 
increased the gooseberry crop but the artificial mixture 
failed to do eo and it is explained that the increase in 
the fofrner case was probably due to the greater quantity 
of moisture retamed by the dunged soil Nitrate of soda 
applied in su mtr was found to benefit apples n certain 
reason* but with this exception no kind of manure had 
any marked effect on the apple crop 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Birmingham —Mr Chamberlain the Chancellor of the 
University presided at the annual meeting of the Court of 
Governors held on February 6 Speaking after the adoption 
of the annual report Mr Chamberlain said that when the 
governors of Mason College met some five or s x years ago 
and came to the decision that the time had come to give 
Birmingham tti own university it was thought that the 
least sum of money which would justify them in applying 
for a charter was 100000I But very shortly afterwards 
they found that there was a great opportunity not only for 
themselves but for other great provincial cities to create 
a senes of universities which in the first place would bring 
home to all the population the advantages of the highest 
education and in the second place would specialise this 
highest education with some more definite idea of its appli 
cation to science than hitherto had been found to b# 
possible The moment they decided on a departure of that 
kind they found that it meant something quits different 
from what they had previously supposed New buildings 
had to be specially devised a very large and expensive 
equipment had to be provided and new chairs had to be 
created altogether a completely new ideal had to be 
developed And then they put their demand—a demand 
which indeed they did not strictly limft themselves to but 
they thought it would probably be sufficient for the present 
generation—they put their demand at the expenditure of 
one million of money They had received at once nearly 
half that sum largely from Birmingham And he might 
say in passing that the liberality of the local contribution 
waa a ground for the claim which they made for some 
further State support It is something he said that 
we have found that the Government are becoming alive to 
our needs and to our deserts and that they have been able 
to double the sum previously given for the university 
education But we may bear in mind at the same time that 
the present Chancellor of the Exchequer has promised to 
douMs It ogam in hia next Budget and therefore I anti 
cl pate that from that sou roe we shall receive a very con 
•wacabje addition I do not at all accept it as In any way 
a satisfaction of our demands because It is my conviction 
that public opinion will soon Insist upon larger sums being 
NO 1841, VOX 7l] 


devoted to this purpose When I think that we are spend¬ 
ing 13 millions a year at least on primary education I 
say the sum now given for the purpoee of the highest 
education th* most profitable of all the Investments we 
can make w that direction is altogether inadequate.' 

Cambridge —Ihe voting on the report of the Studies and 
Examinations Syndicate will take place on Friday March 3 
and on Saturday March 4 on both days from 1-3 pm 
and from 5-7 p m No votes will be taken after 7pm 
on Saturday March 3 

In view of the discussion on the report the syndicate has 
Issued the report in an amended form The chief changes 
include as alternatives in the paper* in classical languages 

S passages for translation from a selected book or books 
unprepared p 1 stages for translatMin e vocabulary of 
unusual words be ng supplied also the abolition of distinct 
grammar papers although questions on syntax and acci 
deuce will be set in connection with the translation paper* 
further one of the Synoptic Gospels la Grade is now pro 
posed as an alternative to one of the Synoptic Gospels 
together with the Acta of the Apostles in English and 
logic is included amongst the optional subjects in part m 
These proposals are embodied by the Council in five graces 
It is on the second of these which deal* with the queetion 
of compulsory Greek that attention will he centred 
London —Sir M chad Foster ha* consented to offer him 
self for re-election to the next Parliament as member for 
the University of London He seeks re-election at a repre 
tentative of scien e and higher education if re-elected he 
will take his seat as a member of the Liberal Party A 
committee with Sir Thomas Barlow as chairman has 
been formed to promote hit election This committee 
comprises graduates belonging to different polit cal parties 
who are supportn g Sir M Foster on the ground of his 
many public serv ces and in the belief that hia special 
knowledge will continue to prove of great value to the 
House of Commons 

Oxford —Mr George Longstaff New College has pre 
•ented 50! to the Hope Department of Zoology and has 
offered to providt an extra assistant in the department for 
the years 1905 and 1906 


A Sheffield gentleman who doe* not wish h s identity 
to be dlsdosed has say* the Sheffield Telegraph intimated 
in connection with the Sheffield University movement that 
he is prepared to subsen be 10 ooof towards the endow 
ment fund prov ded four other sum* of 10 ooof are con 
tributed A* an alternative he is willing to give 5 000J 
provided nine sim lar donations are promised Under 
either condition a sum of 500001 would be raised and 
roughly this is the amount still required to complete the 


At a public meeting held under the auspice* of the University 
of Leeds on February 6th Mr Alfred Moedy CMC 

K ive an address on Some Lessons learned by the recent 
osely Commits on of Educationist* to the United States 
In the course of his remarks he said Much remains in 
England to be done so that she may be brought into line 
with the United States and Germany in the matter of 
education In America the people realise that if the 
nation is to be nade and saved it must be through the 
medium of education The time has come for us to re 
consider our pos t on and above all to realise that the 
Board schools and the primary school* ore but the prelude 
to secondary education which in the United State* has 
made such satisfactory stride*—** It has also in Germany 
The great difference In the education of the United States 
and that in our own country 1a the appreciation there of 
everybody from the highest to the lowest of the value 
of education The Government has realised its obligations 
and private citizens pour out their money like water The 
University at Chicago, for instance has been built up 
through the liberality of one man who has given millions 
Of pounds sterling Why 1* there not die same spirit in 
England? 

Tkb current number of die Quarterly Revtrw contains 
“ ertide entitled The Direction and Method of Edu 
“V? 0 u Th ® w V ter P*?** m review many of the oflBdal 
publication* of the English Board of Education and the 
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Scotch Educa t i on Deportment Prof Sadler • report on 
aeoondary education in Liverpool and other publication* 
Men of science would do well to note what 1* given a* the 
aim and aubetance of official activity in education tince the 
pe*Mng of the recent Education Act The writer says 
" If we were asked to deaenbe in one word the whole 
tendency of English education aa manifested at the present 
time we should speak of a humanistic renaissance 1 And 
again later ‘ English education we believe, Is working 
round to the humanistic ideal Literary studies are m 
eluded in every satisfactory scheme of elementary and 
secondary education and the man of science recognise* 
fully the value of the humanities in the work of schools 
and colleges But whatever humanistic renaissance 
there may be dawning upon the world of education it is 
to be hoped that the danger of a return to the conditions 
of fifty years ago when instruction In the methods of 
science was unknown in our schools and no opportunity 
to become acquainted with natural objects was offered will 
be borne In mind by all education committee* and other 
authorities 


Thb Hon Maude Lawrence has been appointed to a newly 
established post of Chief Woman Inspector under the Board 
of Education Miss Lawrence will direct a staff of women 
inspectors of special qualifications and varied experience 
who will assist the Board in dealing with many questions 
for the treatment of which they have hitherto been some 
what imperfectly equipped Instruction in various domestic 
subjects such as needlework cookery laundry work 
household management and hygiene has for some time 
past been given under the regulations of the Board for 
schools of different grades But the report of the Inter 
Departmental Committee on Physical Deterioration points 
to the need of a reform in the methods now commonly 
employed in the teaching of these subjects It Is con 
sidered that this instruction has been less effective than it 
should have been because it has been too theoretical and 
has not been kept sufficiently in touch with the needs 
and habits of daily life The new branch of the in 
spectorate will be employed to assist local authorities in 
providing as part of their educational system ample oppor 
tumtics for girls of various ages to obtain a training for 
home life simple practical and adapted where necessary 
to the special crcumstances of each locality there are 
also many questions of importance involving the national 
physique as affected by the studies the life and the 
treatment of children and especially of very young children 
from day to day in elementary schools which women 
inspectors are specially qualified to investigate and to 
advise upon 

Th* council of the Association of Technical Institutions 
has published its report of an inquiry undertaken in May 
1904 as to the conditions of admission to evening classes 
in technical institutiona and evening continuation schools 
throughout the country The council considers that the 
returns and expert opinions recorded in this report justify 
th* following conclusions —(1) That it is undesirable to 
establish any general system of free admission to evening 
continuation schools or of free admission or admission 
at specially reduced fees to evening classes in technical 
institutions (a) That it is unnecessary to grant entirely 
free admission to evening classes In technical Institutions 
to any special class or body of students or worker* engaged 
in skilled industries such as apprentices or persons under 
twenty-one years oi age (3) That there Is need for the 
establishment in all technical institutions of sufficient tree 
studentships or scholarship# to secure the admission 
of all qualified and deserving students who are unable by 
reason of their limited means to pay the usual class fees 
without more sacrifice than should reasonably be expected 
of them The plan to secure information adopted by the 
council was to issue a letter a tH farm of inquiry to the 
education authorities and tacfaaw institutions throughout 
the United Kingdom asking for information as to the 
existence of the following condition* of adffllssion to evening 
classes (a) entirely free (() at less than normal fee 
(c) by scholarship* (d) by arrangement with employers 
Replies were received with reference to sixty evening con¬ 
tinuation school areas and from eighty-three technical in¬ 
stitution* Of th* technical institution* fifty five are not 
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in favour of free admission and one only in favour of it 
The remaining institutions gave no definite answer 
Thirty-eight education committees are against free ad¬ 
mission to evening continuation schools two are m favour 
of it sixteen expressed no opinion and four suggest 
scholarship* 


SOCIETIES AND ACADFUIES 


London 

Royal 8ociety November a* 1904 —‘ The Flow of Water 
through Pipes —Experiment* on Stream Una Motion and 
the Measurement of Critical Velocity By Dry H T 
Saras* and Dr E G Ookor Communicated by Prof 
Osborne Reynolds F R S 

In a brief note published in the Physical Review (vol xii 
p 373 1901) the authors described a thermal method of 
observing the change from stream line to eddy motion for 
water flowing through pipes of different diameters 

The impossibility of heating a column of water uniformly 
throughout while flowing in stream line motion has been 
previously observed It was shown that when water is 
heated electrically while flowing through a tube of two or 
three millimetres diameter by a central wire conductor 
the heat 11 carried off by the rapidly moving stream which 
forms a cloak of hot water around the wire and leaves the 
walls of the tube almost entirely unheatrd 

1 he change from stream line to eddy motion can be very 
clearly observed in a tube heated on the outside since the 
temperature of the energing stream Immediately increase* 
when the flow rises above the critical point Tne point of 
change is very sharp and the disappearance of the stream 
lines instantaneous 

It is clear from a study of the work of Osborne Reynolds 
that the change from stream line to eddy motion may take 
place within a wide range of velocities Critical velocity 
is measured m two ways either by observing the velocity 
at which the stream lines break up into eddies or by 
obtaining the velocity at which the eddies from initially 
disturbed water do not become smoothed out into stream 
lines in a long uniform pipe The first change may be 
at any velocity within certain limit* depending on the 
initial steadiness of the inflowing water while in the 
second the change can take place at only one velocity 

Osborne Reynolds s experiments were carried out by the 
method of colour bands in a long rectangular tank By 
using a very much larger tank under a high head of water 
the authors were able to obtain a higher degree of stead 1 
ness than was obtained in the comparatively small tank 
used by Reynolds A largo number of experiments were 
obtained an account of which forms the main part of th* 
present paper 

Briefly the result of the work may be summarised as 
follows — 

(1) The ittainment of exceedingly high velocihe* of 
stream line flow for certain sizes of pipes fed by perfectly 
quiet watet under a high head 

(3) The re formation of streim lines in certain cates after 
eddies bad formed with a subsequent breaking up of the 
stream lines at> a very much higher velocity 

(3) A small divergence from the law of the change in 
viscosity with temperature for the upper limit of stream 
line flow 

(4) A verification of the viscosity temperature law for the 
lower limit of stream-line flow by separate methods 


January 19 — ‘ Further Histological Studies on the 
Localisation of Cerebral I unction —The Brains of Fells 
Canis and Sus compared with that of Homo ’ By Dr 
A W CampbslL Communicated by Prof Sherrington 
F R S 

This addendum to a work on cerebral localisation, pre 
tented by the tame author to the Royal Society m 
November 1903 aims at elucidating certain obscure funo 
tlonal analogies and structural homologies pertaining to 
the brain 

The poiqta emphasised are as follows —Giant edit 
character! a* the cortex of the lower mammalian cruciate 
zone and this represents the motor area, as defined by 
Prof* Sherrington Snd Grunbautn in the anthropoid ape 
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and by the author in man The compensatory ansate and 
coronal mild are respectively interchangeable with the 
upper and lower constituents of the primate fissure of 
Rolando The common sensory area forms a morpho¬ 
logical buffer behind the cruciate tone Quite one sixth 
of the lower animal s brain surface is allotted to visual 
cortex The true calcarine ’ fissure is the antecedent of 
the human anterior calcarine the intercalary sulcus under¬ 
goes retrograde changes and the suprasplenial sulcus is 
the derivative of the sulcus intrastnatus lateralis In 
the limbic region human types of cortex are repeated and 
the genual fissure is the homologue of the calloso mar 
ginal Parietal cortex is older in the sense of phytogeny 
than frontal The lateral sulcus is the forerunner of the 
intrapanetal Out of the ectosylvian region of lower 
animals is developed the Sylvian region including the 
insula and much of the temporal lobe of primates 
It is concluded that the stability of the architectural plan 
of any given field of cortex is directly related to the 
phylogenic age of that cortex and to the importance as 
a means to survival of the function it subserves and 
that while the human brain has expanded more decisively 
in some parts than in others yet that expansion if we 
, except the visual and olfactory areas has been general in 
kind 

January s6— On a Method of Finding the Conduc 
tivity for Heat By Prof C Niven, F R S 

The first part of the paper contains a detailed account 
of the methods employed for finding the difference of tern 
perature and a description of the apparatus used "lhe 
results of some experiments made with it are also given 
and compared with those found by other observers The 
second part of the paper contains a solution of the mathe 
mat leal problem of the diffusion of heat in an infinite solid 
from a line at which it is supplied at a constant rate and 
the solution of some other allied questions Ope result of 
the investigation suggests a method of finding the diffutivity 
directly when the substance is of sufficiently great extent 
The Boring of the Simplon lunnel suid the Djstn 
button of lemperature that was encountered By Francis 
Poa Communicated by C V Boys F R S 
February 2 — On the Compressibility of Cases 
between One Atmosphere and Half an Atmosphere of 
Pressure By Lord ttayialsh, O M F R S 
The present memoir contains a detailed account of the 
observation* referred to in the Preliminary Notice of 
1 ebruaiy 1904 In addition results are now given for 
air carbonic anhydride and nitrous oxide In the 
following table ore recorded the values of B for the various 
gases at specified temperatures B denoting the quotient 
of the value of pv at half an atmosphere by the value at 
the whole atmosphere — 

Gu B Temperature 

Oxygen 1 00038 its 

Hydrogen 099974 107 

Nitrogen 100015 149 

Carbonic oxide 100036 13 8 

Air 100033 114 

Carbon dioxide 1 00379 15 o 

Nitrous oxid* 100337 110 

By means of a formula given bv D Berthelot the com 
possibilities at o° C are Inferred and applied to deduce 
the ratio of densities as they would be observed at o° C 
under very low pressures According to Avogadro a law 
these are the relative molecular weights From the 
densities of nitrogen and oxygen we get N ■= 14008 if 
O-16 Again from the densities of oxygen and nitrous 
oxide we find N •« 13998 the former is probably the 
more trustworthy 

Chemical Society, January 18 —Prof W A Tilden, 
F R S president in the chair —Nitrogen halogen deriv¬ 
atives of the sulphonamidea 1 D Ohattaumy A number 
of the nitrogen halogen derivatives of the eulphonamides 
which are obtained by the action of hypochlorous acid on 
the suphonamides and the alkylsulphonamldes were de 
scribed and (he ease with which they can be prepared and 
crystallised demonstrated —Electrolytic oxidation of the 
aliphatic aldehydes H D Law The chief product of 
oxkMjjpn of the lower members of the saturated aliphatic 
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aldehydes is &e corresponding organic acid but smart 
quantities of carbon dioxide and monoxide and saturated 
hydrocarbon} are also formed in some cases —The dlaxo- 
derivatives of the buuenesulpfeonylpheaylenediainines 
G T Morgan and F M G MloUwtlnwwIt. A descrip¬ 
tion is given d the substances produced by the interaction 
Of nitrous acid with the benxenesulphonyl derivatives of 
0 *» and, p phenylenediamtnes illustrating the different 

behaviour of these taomerides with this reagent —The 
molecular condition in solution of ferrous potassium 
oxalate S L ftheppsurd and C E K Mss*. Ferrous 
oxalate was shown to dissolve in alkali oxalates forming 
double salts such as KjF^C/D,), which dissociate accord 

ing to the scheme aK + Fe(C,0 4 ) 1 Spectrophotometnc 
measurements indicated that the formation of ferrous 10ns 
at moderate dilutions was negligibly small —A further 
analogy between the asymmetric nitrogen and carbon 
atoms H O Jonee. The author showed that, during 
the formation of an asymmetric nitrogen atom in a com 
pound containing an asymmetric carbon atom two 
isomerides which are called the a and fi-compounds are 
produced For this purpose methyl 1 amylamllne has been 
combined with allyl and benxyl iodides - Ihe formation of 
magnesia from magnesium carbonate by heat and the 
effect of temperature on the properties of the product 
W C Anderson Experiments wero made with native 
and artificial magnesium carbonates to ascertain (1) the 
lowest temperature at which the evolution of carbon dioxide 
could be distinctly lecogmsed (3) the comparative rates at 
which the expulsion of the gas takes place at higher tun 
peratures under atmospheric pressure and (3) the extent 
to which the magnesia obtained dissolves in water after 
being kept at different known temperatures for a fixed 
period It is inferred from the results that polymerisation 
takes place when magnesia is heated and that this goes 
on more quickly in the heavy oxide than in light 
magnesia —Transformations of derivatives of 1 tribromo 
diazobenzenet K J P Orton—The addition of sodium 
hydrogen sulphite to ketoiuc compounds A W ttswsrt 
—The reduction products of anisic acid J S Lumsdsn 
When anisic uud dissolved in amyl alcohol 1* reduced by 
sodium the produUs are hexahydrobcnzoic acid and 8 keto 
hexahydrobenzoic acid —The physical properties of heptoic 
hexahydrobenxou and bcnxoic acids and their derivatives 
J S Lumsdsn —1 he influence of solvents on the rotation 
of optically act vc compounds Part vu Solution volume 
and rotation of menthol and menthyl tartrates T S 
' F Taylor 


ProoWont del vered his annual address the subject of 
which was an inquiry as to What were the Carboniferous 
Ferns? 

Geological Society, January 18 —Dr J E Marr 
F R S president in the cnair —On the geology of Aremg 
Fawr and Moel Llyfnant W G Faameldo*. This paper 
contains a detailed description of the succession of beds in 
Sedgwick s typ cal area of development of his Arenlg 
series 1 he author discusses the relationship of the various 
divistons he descubes to corresponding beds of other areas 
He gives a description of the intrusive igneous rocks and 
tome account of the structure of the district and the nature 
of its glaciation 

Physical 8octaty, January 37 —Dr R T Glatebrook, 
1 R S president in the chair —Action of a magnetic field on 
the discharge through a gas Dr R S Willows It has 
been shown previously that a transverse magnetic field if 
applied at the kathode may In some cases reduce the 
potential difference at the terminals of the tube It is 
shown in the paper that the pressure at which this decrease 
commences corresponds to the pressure at which the voltage 
required to maintain this discharge under normal condi¬ 
tions is a minimum This is also found to be the pressure 
at which the positive column is first completely striated 
Reasons why such action takes place are given —Action of 
radium on the electric spark Dr R S Wl lta wa and J 
Nook, In certain cases the authors have found that the 
sphrfc from a Wlmshurst machine Is extinguished by the 
action of the radiation* front radium and that the current 
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* direction of tb* discharge Using a spark- 
gap longer than i cm and making the larger knob of 
the macnine used, positive, the radiation* had practically 
no influence With die smaller knob postliye the radium 
in most cases, extinguished the spark The phenomenon 
is found to be due to the action of the 0 rays Rontgen 
rays do not produce this effect even if their iodising power 
at the spark gap is some thousands of times greater than 
that of the radium Lenard rays are however, effective — 
The slow stretch in indiarubber glass and metal wires 
subjected to a constant pull P Phillips- When india 
rubber is subjected to a sustained pull of constant amount 
it yields at quite a large rate the stretch at any time (t) 
after the establishment of the pull being given by 
»ma+b log t a and b being constants for the particular 
pull exerted For different pulls b is proportional to the 
pull When the pull is removed the indiarubber slowly 
returns to its original length the extension still remaining 
at a time t, after the removal being given by 
*-b log (t/t.) 

t being the tune which has elapsed since the pull was estab 
lished These two results for the slow stretching and 
slow recovery of indiarubber have also been established for 
glass fibres subjected to sustained pull but the magnitude 
of the slow yielding is very much smaller When annealed 
wires of copper silver gold or platinum are subjected to 
a sustained putt they behave in some ways similarly to 
indiarubber and glass but there are some very decided 
differences If the pull is greater than a certain amount 
(in the actual experiments about one third to one quarter 
of the breaking weight) the stretch it any time (I) after 
the establishment of the pull is given by the same law 
x«« 1 +b log t but below this value of the pull b is zero 
This law obtains up to the breaking strain of the wire b 
increasing very rapidly a little before the breaking strain 
is reached When the pull is removed there is no appre 
ciable slow recovery like that occurr ng in indiarubber and 
glass Iron and steel wires show themselves to be excep 
tions to these rules —Determination of Young s modulus 
(adiabatic) for glass C A Ball, with an appendix by Dr C 
Ohraa, FRS In this paper it is shown that errors In 
the acoustical determination of Young 1 modulus for glass 
due to irregularities in the rods or tubes employed may be 
eliminated by applying to the measured length of each 
free free rod a correction given by the formula 


A/- f'\ 
J 0 - 


in which IS is the difference between the cross section at 
the point s and its mean value S, for the whole rod — 
Some methods for studying the viscosity of solids Dr 
Boris Walnbars The author has been carrying out in 
veatigations similaq to thoae described by Prof Trouton 
and Mr Andrews in their paper on the viscosity 
of pitch like substances (Proe Phys Soc 1903) The 
details of hta experiments are however different He has 
worked principally with lead and has employed three dis 
tmet methods for determining the coefficient of viscosity 
Paris 

Academy of Sciences, January 30 — M Tnost in the 
chair —On some new experiments relating to the prepara 
tion of the diamond Henri Molssan In connection with 
the study of the CaAon Diablo meteorite it appeared desir 
able to repeat the experiments on the formation of diamonds 
in rapidly cooled cast iron with especial reference to the 
effect of sulphur and silicon in the ingot The results 
obtained with an ingot to which iron, sulphide had been 
added immediately before cooling were similar to those of 
the earlier experiments except that the yield of diamonds 
was slightly greater The addition of silicon had the same 
effect except that the formation of the dense silicon carbide 
render e d the separation of the microecopic diamonds rather 
more difficult Drawing* of four typical crystals are given 
—Synthesis in the anthracene sene* MM Hauler and A 
Burnt. y-hvdroxy-y tnphenyl-dihydroanthraeene condenses 
very readily with amines and phenols giving compounds 
°* the type 

(C,H,', ‘)>C(C a H t MC 8 H 4 R) 


N< 


X C,H/ 
r, vol 71 


in which R may be N(CH,), N(C,HJ„ NH„ or OH A 
description of these substance* is given—lhe mixed treat¬ 
ment of trypanosomiasis by arsenious acid and trypan-red 
A Lavsrsn lhe injection of these substances has caused 
the disappearance of the It eambteiue in certain animals, 
and hence the author regards this disease as curable in 
certain cases the most efficacious treatment being the suc¬ 
cessive injection of arsenious acid and trypan red As the 
curative doses of these substances are not far removed 
from their toxic doses this toxicity being variable with the 
animal species the dose* to be prescribed must be rigor¬ 
ously determined This will be especially difficult for man 
—On the faculty possessed by cement strengthened with 
Iron of supporting large elongations M OonaldQr* 
borne doubt having been thrown on the earlier work of the 
author on this subject by German and American writers 
details are given of some further experiments the results 
of which are in complete accordance with those of 
the earlier work —On the new short period comet 
1904 e (Borrelly December 38 1904) G Payot Observ 
ations on this comet having now been carried on for a 
month the calculation of its orbit can be made with more 
certainty The results confirm those previously published 
the time of revolution being now determined at about seven 
years —A secondary shadow observed on the nnge of 
Saturn in October November and December 1904 M 
Anruum and Cl Sont Between October 30 and the end 
of December besides the shadow of Saturn projected on 
its ring a second shadow narrower add less well marked 
than this was observed It traversed the rings through 
out in the form of a curved line and it was noted 
that the portion of the rings between the shadow of the 
planet and that now described appeared to be more brilliant 
than the other illuminated portions of the rings It is not 
clear to what thi* extra shadow can be due —Remarks on 
a generalisation of M Riesz Lmile (oral—On the 
zeros of integral functions of infinite order not transfimte 
Ed Maillat —On the piecision of geographical position* 
obtained m the held with the prism astrolabe M 
Orlsnaourt Ihts instrument invented by A Claude, has 
already been tested in the Observatory of Montsouns with 
very satisfactory results it remained to be seen whether 
the same ai curacy could be maintained in field observations 
Details are given of some measurements made in Mada 
gascar showing the remarkable saving of time without 
loss of precision resulting from its use —On the self regis 
tration of the 10ns of the atmosphere P lanxnln and 
M Moulin Owing to the existence of two kinds of 10ns 
m air differing greatly in mobility it is not possible to 
register these on the same apparatus although the same 
principle is applicable The theory of the apparatus with 
some details of its construction are given —On the temper 
ing of bronzes Lion Quillet The mechanical properties 
of bronze* of varying content of copper and after tempering 
at varying temperatures correspond very closely with the 
changes of constitution brought out bv the experiments of 
Heycock and Neville —A brown modification of colloidal 
feme oxide P Nioolardot—On the chlorination of 
methyl ethyl ketone Andrf Kilns After trying the varioua 
methods of chlorination of ketones the method found to 
give the best yield is described in detail the action of 
chlorine in the presence of water and marble The chief 
product was CH, CHCl CO CH, boiling at 114 0 to 117 0 
and furnishing the glycol CH, CH (OH) CH(OH) CH, on 
reduction —The action of dilute nitric acid upon vegetable 
fibres M Jardln lhe use of a weak solution of nitric 
acid 3 parts of acid In 1000 is suggested for bleaching 
flax It presents certain advantage* in regard to the time 
and the amount of labour required and leave* a fibre which 
take* the dye in a perfectly homogeneous manner—On 
fiedlente A de Qehultan This mineral is a hydrated 
oxychloride of lead of a composition corresponding to 
aPbOHCl PbCl, —On the salts of the Tchad region H 
Oourtot —On the parasitism of Ozyrw alba A rrajet* 
In a preceding note some conclusion* have been given on 
the biology of Otyru alba and on the anatomy of its 
suckers in the present note is an account of the general 
physiology of these suckers and the relations existing 
between the parasite and it* host —On the changes of com 
f the fruit of the Cucurbltacesa Leclerc 
—On the chemical composition and the slgmflca- 
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tion of the aleurom grains S f o t tww Hi. The analyses, 
of aleurone grama obtained from four different specie^ of- 
plant* fhowed practically the tame composition, noteworthy 
point* being tne Invariable pretepce of tillcon and th* 
abience of (odium and chlorine fbe manganese was more 
variable in amount than the other dementi—The pre¬ 
paration of practically sterile musts from apple* G 
ftrrltr> —The mode of dorsal -fixation of J trnaecmcu* 
Sardtnat on it* host Marcel ■ av i douln.—The existence of 
intra-uterine rickets MM Ohainin and Lw nar—On the 
folded layers near Saint Jean de-BuAge* (Herault) Rend 
Nieklts —On the ascent* of captive balloons carried out 
on the Mediterranean and on the Atlantic Ocean frorp the 
yacht of the Prime of Monaco in 1904 H Hargasall A 
study of the atmospheric conditions above the ocean 
measurements being taken of the temperature relative 
humidity and direction of the wind at varying heights 
above the sea level —On the existence of high terraces In 
the North Ural I Duparo and B r 
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THE HISTORY OF COAL MINING 
Annals of Coal Mining and the Coal Trade Second 
Series By R L Galloway Pp xvi + 409 
(London Colliery Guardian Co I td 1904 ) 

N a former volume (noticed in Naturr vol hx 
P 337) author carried his annals of coal 
mining down to the period of the Select Committee 
of the House of Commons on Accidents in Mines in 
1834 He now continues the subject to the passing 
of die Coal Mines Inspection Act of 1850 and to the 
establishment of the Royal School of Mines This 
volume like its predecessor is comprehensive and 
accurate and 1 monument of industry and of thorough 
technical knowledge 

The period of fifteen years reviewed is one of much 
interest After ten years of stagnation came a re 
markable increase of activity in the coal and iron 
industries 1 he chief causes that mparted the impetus 
wert the rapid extension of steam navigation and the 
mama for constructing railways Fresh life had been 
given to the manufuture of iron by the introduction 
of hot blist and oving to its increasing cheapness 
the metal was being more largely used in collieries 
Steel howevtr was still a scarce commodity I he 
chief seat of mining operations at this period was in 
the Wear and South Durham district In South 
Wales a considerable development of the steam coal 
district took place owing largely to the opening of 
the West Bute Dock t Cirdiff in 1839 In York 
shire the greatest depth attained in 1841 was at 
Barnsley where the coil lay 594 feet below the surface 
In I ancashire two pits were begun in 1838 at Pendle 
ton which reiched the coal at 139a feet whilst at 
Apedale in North Staffordshire there w is a mine 
with the exceptional depth of 3177 feet Frequent 
instances of spontaneous issues of fire damp are re 
corded Full details of the various explosions ire 
given by the author and the gradual improvements 
in mining oper itions are traced The author s records 
show that the men who did most to advance mining 
progress at this period were John Buddie of Wallsend 
(1773 1843) Dr W R Clanny (1776-1850) Sir Henry 
De la Beche (1796-1855) Michael Faraday (1791 1867) 
Sir Goldsworthy Gurney (1793-1875) Lord PIsyfair 
(1818 1898) Sir Warington Smyth (1817 1890) and 
James Young of Bathgate (1811 1883) the founder 
of the Scotch mineral oil industry 

Incidentally Mr Galloway gives interesting elymo 
logical details of some local terms the origin of which 
is uncertain Thus in South Staffordshire and Scot 
land the word butty signifies a comrade or 
associate \ssuming neighbourhood to have been the 
original idea a root for the word is suggested by 
the author in the term but as used m the expression 
but and ben applied to a divided house shared by 
two occupants Again what appear to be traces of 
a primitive state of servitude existed in Staffordshire 
where the labourers employed in the haulage of coal 
continued to be known as 1 bondsmen —a name prob- 
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ably coming down from a remote period, a supposition 
which receives support from a peculiar service required 
of them known as buildases This consisted in 
working at times in the morning without receiving 
any payment beyond a drink of ale This custom of 
exacting labour without pay is supposed to represent 
some ancient service required from their tenants by 
the monks of the \bbey of Buildwas in Shropshire 
whence the name was derived Another etymology 
would have buildas a contraction of build house be 
cailse the money obtained by means of this unpaid 
hbour enabled the butties to build rows of cottagts 
Another curious t rm wis that applied to the small 
stools which in the north of England formed a 
regular part of the collier s accoutrements This stool 
was known as a cricket a word which appears to 
be a variety of cricket 

In reviewing the history of this interesting period 
it is surprising to find what 1 1 lrge number ot rectrtf 
mentions had been intuipated For example the 
j leunutic system of haulage successfully appl ed by 
Blanchet it Epinac in France in 1877 was patented 
in 1845 by Knowles and Woodcock in Lancishire 
The use of rec procating rods to raise vessels conta n 
tg coal adopted on the Continent bv Mdhu and sub 

quently by Guibal w is m idt. the subject of a patent 
bv Slade in 1836 The (rocess of raising mineral in 
successive stages proposed for working the deep 
level mines of the Witwattrsrand appears to have been 
not uncommon dunng the first half of the nineteenth 
untury Winding by endless chain as proposed by 
O C von Verbo in a book published a few mtnths 
igo was patented as early as 1789 and in 1839 an 
mtomatic arrangement for cutting off the steam and 
applying the brake invented by John Wild was in 
operation in Lancashire The well known ventilator 
patented by W P Struvd was identical in principle 
with the hydraul c air pump used in the Hart* mines 
since the Middle Ages Iron props adopted in France 
in 1880 were used n Derbyshire collieries in 1811 as 
were also pieces of timber built up two and two cross 
wise so is to form a squire pillar Hus so-called 
pig sty timber nj, w s ntr duud as 1 novelty by the 
Australian miners at the Day Dawn mine in Queens 
land ten years ago 

In one respect the work is open to criticism The 
title Annals of ( oal M ning should more properly 
hai e been Annals of British Coal Mining inasmuch 
as Continental and American practice is barely men 
tioned This is to be regretted »s during the period 
under review several events happened abroad to which 
reference might usefully have been made Thus the 
first Belgian railway wis opened in Maj 1835 the 
first German railwaj in December 1833 the first 
Trench railway in 1837 and the first Austrian railway 
in 1838 The first railways made in the L nited States 
were coal roads to the mines In 1835 Ihomas and 
Laurens suggested heating boilers with blast furnace 
gas In 1835 Kind improved the methods of deep 
boring In 1846 Schonbein discovered gun cotton 
and nitroglycerin was invented in the following year 
In 1830 the modern mine theodolite was invented by 
F W Breithaupt of Cassel and in 1845 in France 
K 
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the truit-hke company of the Loire was formed that 
was the prototype of the coal trusts and syndicate^ 
of to-day Event* such as these had a far reaching 
influence on the development of the cbal mining 
industry 

Special commendation is due to the author for the 
scrupulous accuracy with which references to original 
authorities are given ind for the care with which 
the proof sheets have been read Two trifling mis 
prints have however escaped detection Freiberg 
appears as Freyburg (p 292) and Sir Marc 
Isambard Brunei as M J Brunei (p 291) 

Bennett H Brough 

MATHEMATICS OF BILLIARDS 
Billiards Mathematically Treated By G W Hem¬ 
ming K C Second edition Pp 61 (London 

Macmillan and Co Ltd 1904 ) Price 3r 6 d net 

M ORE fortunate or more careful than most 
luthors Mr Htmmmg whose recent death 
will be regretted by many did not find it necessary 
in his second edit* n to make any m itenal alterations 
in his original work He added two appendices m 
and iv with which alone it is necessary to deal in the 
present notice 

Appendix 111 discusses the comparative advantages 
of fine and through strokes with regard to the margin 
of error permissible in the respective cases In the 
figure opposite p 47 A is the player s ball O the object 
ball and the stroke is to make A after striking O 
pass within a distance of the point P depending on 
the nature of the stroke namely for a cannon a 
distance equal to the diameter of a ball for a losing 
hazard the necessary distance from the centre of the 
pocket which may vary between different tables 
Die angle AOP is given by the conditions of the 
problem and m the notation adopted is »—A The 
angle of aim OAS is the thing to be determined It 
shall be denoted by « as in appendix 11 of the first 
edition In the present appendix A, 1$ also used for 
the same angle S denotes the position of the centre 
of the striking ball at impact SO being the common 
normal If ASO=w—0 0 and a are connected by the 
relation sin 0/sin «=AO/OS=AO/a if we denote OS 
the diameter of a ball by 2 and in the special case 
considered of AO PO-30 or 15 diameters we might 
to a very near approximation use ■ instead of sin ■ 
Further the angle OPS is denoted by P, and the 
angle of deviation »-ASP by * It is then shown 
that as the equation connecting * and 0 
tan ( 0 +*)=p tan 9 

where for reasons given in the former edition 
p=3 5 Fr< m this last equation * may be obtained in 
terms of * or a In fact 

tan *=(p-i) sin 9 coa 0 /(cos* 9 + p sin* 9) 
is easily found 

The complete method were it practicable would be 
to find an equation m * or * having two roots one of 
which say 0, should correspond to the fine the 
other, 0„ to the through stroke and thence the margin 
of error might be found for each stroke This analysis 
being difficult a practical solution is obtained by means 
" NO 1842 VOL 7 ll 


of a diagram in which die ordinate y represent* sin A* 
given by the condition* and the abscissa * represent* 
sin 9 in an actual stroke in which for given A the ball 
A passes over or very near to P A series of values of 
sm 9 being found corresponding to a senes of values 
of sin A we draw a freehand curve dirough them 
In general a line parallel to x for given y cuts this 
curve in two points namely P, in which 9 has the 
smaller value (the through stroke) and Q, in which 
it has the grt iter value (the fine stroke) It comes 
next in order to find for any y the margin of error for 
P r and for Q, This is done by using the formula of 
appendix 11 first edition The linear error on the 
object ball is (AO being 30) 308a The consequent 
linear error at P (PO*30) is denoted by E Then 
30*«/E gives the margin of error A new curve called 
the blue curve is then drawn having for abscissa 
*=sin 9 and for ordinate y a 3ot*/E in the same way 
by a series of tri ils as the first curve The blue curve 
has two branches Then the margin of error for any 
of the points P, or Q, of the first curve is that ordinate 
of the blue cirve which has the same abscissa As 
the result of this methed it is found that the margin 
of error is the same for the through as for the fine 
stroke when sin a 0=0320 and sin 9*0132 for the 
through and sn 9*0960 for the fine stroke For 
smaller values of a the through stroke has the 
advantage for larger values of A the fine stroke 
until a certain maximum is reached 

In appendix iv / the cocfficunt of friction between 
two balls at impact formerly t iken as zero is assumed 
to have the values 001 or 002 and it is found that 
instead of p-3 , as above turned we should have 
for / 001 p —3 445 + 0 0625 cos 9 
for f -002 p *3391+0 125 cos 9 
It will be observid th it both these values of p give 
very approximately p =*3 5 when 0=30° that is for 
the half ball stroke 

Before this lotice was n tvpe Mr Hemming was 
taken from u by death to the sincere regret of his 
many friends including the present writer 

S H Burburv 


A MORPHOLOGY OF THE ALGA 
Morphologic und Biologic der Algen By Dr 
Friedrich Oltmanns Vol 1 Special part Pp 

vi+ 733 illustrated (Jena Gustav Fischer 1904) 

T HE charming little university town of Freiburg 
has been the birthplace of important idea* in an 
obscure department of natural history De Bary 
began there his researches into the life history of the 
lower fungi and afterwards continued them at Halle 
and Strassburg Owing to his great work and in 
spiration we botanists owe a germ theory of disease— 
a theory which was in time to bear fruit in practical 
medical and surgical form in the mighty hands of 
Lord Lister To Freiburg then we come again for 
a morphology of the kindred group of the Algae 
There is a difficulty in understanding how even an 
assiduous German professor living so remote from the 
sea as Freiburg is can have obtained the inspiration 
which has guided his research for years past The 
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ttmfy of organisms which in a Jiving state are for 
me most pert many hundred* of mile* from his door 
muat have presented a task in conquering which his 
*eal and power of work can find no better example 
than the volume before us To a great extent this 
work must have been book work and excellent book 
work it is the purely bibliographical work especially 
and with the aid of herbarium specimens Dr Oltmanns 
has succeeded in giving us a general morphology of 
the Algm—a treatise to have been expected only from 
one with abundant leisure and a microscope near the 
sea To approach then in a spirit of criticism an 
encyclopaedic book of this kind to try to gauge its 
north seems in the circumstances scarcely sports 
manlike if 1 may use such a term on the pirt of 
one who has had so many greater opportunities of 
observation 

The De Bary of the subject is of course Dr Bornct 
md no student can fer a moment question his pre 
eminent claims to instruct us Schmitz of Greifs 
" aid whose loss we can never cease to deplore seemed 
dtstincd to employ his ndomitable industry in a work 
tf this kind Happily we have Dr Oltmanns and 
happily he has had the courage to undertake a task 
co full of use and pleasure to all students of Jhis 
fascinating group of plants 

I do not wish for a moment even to stem to detract 
from the great performance of Dr Oltm inns One 
irresistibly comes back to the Freiburg and De Bary 
standard One hoped for a gener il morphology of the 
Ug* as De Biry gave us one of the fungi Dr 
Oltmanns has given us an encyclopaedic book— in 
idmirable one—but not the reasoned work of genius 
botanists have dreamt of 

According to personal prejudice veiy possibly 1 
mean prejudice in the right sense of the word I turned 
first to the obscure groups of punitive Alg.e groups 
that I have had so many opportunities of studying on 
the sea and of which Dr Oltmanns can have had few 
chances of seeing living specimens It so happened 
that while writing this review the present writer was 
engaged in descnbmg a new generic form of pelagic 
Alga obtained on the outward voyage of the Discovery 
The point was put to the test by consulting Dr 
Oltmanns s descriptions and bibliography From that 
of course the original sources were taken and verified 
not so much for the immediate purpose as was natural 
in any case as for the aim of doing justice in review 
ing Dr Oltmanns s book The result was triumphant 
for Dr Oltmanns every reference and every descrip 
tion having been pursued to its original source It is 
difficult to establish a negative but no reference was 
found wanting 

Naturally one turned next to the group Dr 
Oltmanns has made his own—the Tucaceee It may 
seem presumption but it was dutiful and here again 
the book stood every test The other groups of Algse 
were not made the subject of such rigorous treatment 
but they were examined with scrutiny enough to 
warrant the expression of a very warm and hearty 
recommendation of this great book to the consideration 
of botanists and cultivated readers 

Georg* Murray 
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OUR BOOK SHKLF * 

Game Shore and Water Birds of India wtth 
Additional References to thetr Allied Species in 
Other Parts of the World By Colonel A Le 
Messurier CIE FZS.FGS Fourth edition 
Pp xvi+323 (London Thacker and Co 1904) 
The first edition of this work was a modest little 
volume printed for private circulation only on the 
birds of Sind This appeared so far back as 1874 
Four years later with some additions it was issued 
to the public Huine ind Marshall s epoch making 
work on the game birds of India appearing at the 
same time made a third edition imperative This 
in duo time appeared and lirge additions were made 
thereto taken with atk lowledgments from this 
formidable rival Meeting with a well merited 
success a fourth edit on h is now been issued which 
differs from the cirlitr volumes in that it includes 
references to ill species in other parts of the world 
that are allied to the Game Shore and Water 
Birds of Indi i 

•This addition is made on the curious plea that 
owing to the facilities of travel Anglo-Indians are 
i w eng iged in most « untries either on business or 
pi isure It is to be supposed that Anglo-lndnn 
portsmen ire here speu illy referred to and further 
that save for this volume no information concerning 
the avifauna of the countries they propose to visit 
is obtainable lhat this is not the case it is needless 
to say and the travellir sportsman would be ill 
dvised who started on li s journ y with this volume 
for hw mlv guide and (unscllor 
In so far as it con trns the brds of India likely 
to interest the sportsman this book will do vorv 
1 11 but it would have been vastly improved if the 
spate now devoted to extra Indian birds had betn 
it liscd for fuller des r ptions of the native specits 
and for the description t f the geographical and climatic 
onditions of the several regions of this vast hunting 
ground 

1 he introduction to this book contains we venti re 
| to think not a little that is out of place 111 a work of 
this kind Much of it is admittedly compiled from 
bstrust c ntific treatises or from the labels of the 
\ itural Hi tory Museum at South Kensington 
There can be no doubt but that the author during 
h s long residence n I ldia and his wide experience 
1 the field must have accumulated a vast store of 
facts concerning Ind an birds which would be well 
worth recording Fcr this reason therefore we 
regret that he decided on including in this edition 
matter really foreign to the scope of his book 
His first hand observations would have been of in 
finitely more interest and value than the compilation 
now presented 

The illustrations are numerous and mostly very 
crude WPP 

1 hr Species of Dalbergia of 
By Dr D Pram (Annals 
Gardens Calcutta vol x 
and plates (Calcutta 1904 ’ 

The stages in the evolution of the genus Dalbergia 
are sketched in the early pages of this memoir 
After removal of the extraneous species the genus 
was delimited by Bentham in 1851 and four sub 
divisions Selenolobium Dalbergarm Sissoa and 
Tnptolomei were mapped out Although Bentham 
himself pointed out that there was overlapping in 
these subdivisions the grouping has been maintained 
by later systematists down to and including Taubert 
who undertook the Leguminosse for the Pflanzen 
fanuhen in 1894 Dr Pram who had previously 
reviewed the genus when collating the Legummosss 
in connection with Materials for a Flora of the 


South Eastern Asia 
of the Royal Botanic 
part 1) Pp iv+114, 
l Price il 111 
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Malayan Peninsula ’ his alter a stud) of several 
years introduced a new arrangement with two main 
sections Sissoa which includes the greater part of 
Bcntham s Triptolomex and Sissoa and Anurimnon 

< ailed after an American type Dr Pr un a classifi- 
ntion differs from Benthim's since he adopts the 
shape and onentation of the corolla and the form of 
the style as the criteria of his subdivisions instead of 
i he characters of the in florescence stimens ind fruit 

The genus is distributed through the tropics of 
Africa and America is well as Asia and it seems 
n pity that the author did not see his way to extend 
his monograph to all the known specits The dis 
tnbution in Asia is considered for five provinces 
Past China Indo-China Indo-Htmalaya Malaya 
ind Papuasia the number of endemic species in each 
is large and amounts to 7a per cent for East China 
Very few species are found in more than two of 
these provinces, Dalbergia tamanndtfolta occuis in 
four and Dalbergta torta (=D monosperma) which 
has pods well suited for dispersal by ocean currents 
is the only species found in all five provinces Owing 
to the inclusion of recent specimens from Malay and 
China the total number of authenticated species 
amounts to eighty six a few including the Dalbergia 
lacufera of Lanessan still remain unidentified The 
memoir is illustrated with diagrams of groupings 
and maps of distribution ns well as with figures of 
each species and issued as the first part of the tenth 
volume it forms a valuable addition to the Annals 
of the Royal Botanic Gardens Calcutta 
The Process Year Book Penrose s Pictorial 

Annual 1904 5 Edited by William Gamble 

Pp xvi+160 (London Penrose and Co) 

Pvfry year we receive this annual and eich time 
it is our pleisure to point out the virv high standard 
which the volume attains The current issue bids us to 
repeat the opinions expressed in our previous notices 
ind to supplement them with the statement that the 
standard has again been changed to one of i higher 
order 

To gam some idea of the possibilities of piocess 
work of to day when the best work and materials 
are employed the reader has only to take up this 
book and examine the contents which will at once 
indicate the high state of efficiency and the variety 
of methods that are available In the first pi ice we 
have a senes of instructive articles covering 160 
pages most of which are from the pens of well know n 
workers These deal with manifold portions of a 
far reaching subject and give the advice results of 
experience and views of these workers on numerous 
points of interest Of the illustrations which form 
such a conspicuous feature of this annu il much could 
be written for it is in them that we sec the practical 
results of the processes in use to day If we sum 
up the plates colour prints supplement illustrations 
old illustrations in the text we have a collection 
which for vanety of subjects and excellence of repro 
duction is unique The photognvure as a frontis 
piece b) J I Wnddington I td the Turner 
reproduced by the three colour process of Andr6 and 
Sleigh and the interlayed half-tone by the Arthur 

< ox Illustrating Co I td are three amongst a host 
of other good samples that are met with 

Apart from the large number of process workers 
who await annually the appearance of this year book 
this handsome volume wul appeal to a wide circle of 
readers who arc m any way connected with the 
artistic or utilitarian side of the art of reproducing 
pictures The editor and his contributors together 
with the publishers and printers all deserve great 
credit for such an admirable result of their combined 
efforts 

NO 1842, VOL 71] 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsible for opinion* 
expressed by hu correspondents Neither can he an iderteAe 
to return or to correspond with the writers of refected 
manuscripts intended for this or any other part of Natvm 
No notice u taken of anonymous communications ] 

On a Method or Using the Tow net as an Opening 
and Closing Tow net 

Fviry naturalist who has engaged in marine research 
is aware of the great difficulties which attend upon research 
in the interim diate depths 

Great ingenu ty has been displayed in the invention of 
very elaborate instruments—many of them hopeful some 
of them sut issful It had appeared to me as the result 
f observat ons and after conversation with Mr J Y 
Buchanan who had made similar observations that a solu 
tion of this problttn might be found easily in experiments 
with the ordinary tow net 

Our joint expcilcnce was this If an ordinary tow net 
were lashed at two opposite points of the rim to a rigid 
sounding wire and so plunged at speed into the depths 
the net would foil over and close It might then be towed 
at the required depth and afterwards reeled m by the 
sounding engine at express speed— igain dos ng in ts 
upward roirve 



Ihrough the great kindness and si lipathy of Mr M H 
Gray of the Silvertown Submarine Telegraph Company I 
was afforded an opportunity of putting this theory to the 
test on board the Dacia 

I he cond Urns of the experiment appeared to me at the 
time adverse s nee my tow nets uid other apparatus were 
missing at G braltar but this was a blessing in disguise 
I set to work ind made a tow net out of old bunting and 
the rim out of a barrel hoop This tow net was so fl may 
that in tow mg it alongside at little more than mere 
steerage way it frequently burst lo plunge it Into the 
depths would be a supreme test since not even No so 
Miller s Silk in an open nrt could stand the strain I 
proposed Off the north west coast of Africa I had three 
days opportun ty >f experiments the absurd tow net being 
in ludicrous inverse proportion to the magnificent sounding 
rew and sounding engine A reference to the diagram 
will show a the descent of the net folded over B the 
net opening at the required depth c the net being towed 
at the required depth and i> the net being reeled in 
closed as in its descent 

I confess that when the first experiment was made I had 
faint hope of seeing that flimsy tow net again but it 
emerged with many organisms we had not captured on 
the surface To cut matters short these experiments were 
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repeated for three days without a hitch at from 200 to 
300 fathom* the flimay net emerging from it* trial* on 
every occasion with «ucce*s 

There are two practical point* The first is the art 
of plunging the net at the surface the next that of 
whipping It out on reeling in *0 that there may be no 
contamination of surface organism* during the critical 
moments With a highly expert sounding crew such as 
I had at my service this was easily done 
My repeated experiment* were alio addressed to th s 
point vv to ascertain the best rate of descent and ascent 
of the net and my experience was 100 fathoms a minute 
The flimsy net stood all test* 

To the modern marine naturalist whose compluated 
(and expensive) opening and closing tow net is an object 
of worship this simple advice may seem like telling him 
to bathe seven times in Jordan he wishes to do a 
great thing George Murray 

February 3 

The Sixth Satellite of Jupiter 
1 he author of the artule on the sixth satellite of Jupiter 
in Nature of January 19 has obviously made 1 slip in assum 
mg that the retrograde motion ascribed to the satel 
lite means retrograde in the sky and not in the orbit 
According to the ephemerls Jupiter on January 4 was mov ng 
direct it eastward about aas' daily Ihe satellite was 
est of the planet (position angle 269°) approaching Jupiter 
at the rate of 45' a d ly and therefore mov ng eastward 
(direct) about 270* daily 

The position angle on January 17 according to the latest 
bulletin from Mount Hamilton was a6f° having decreased 
3“ the distance of the satellite had decreased from 45 to 36 
If the object is really 1 satellite th s necessarily indicates a 
retrograde orbital motion unless the plane of its orbit is so 
much inclined to that of the other sitellite-orbit* as to make 
Ihe new one pas* north of the planet at inferior conjunction 
instead of south as the others now do 
The observations thus far published would however apply 
equally well to an asteroid a 1 ttle within or beyond the 
rbit of Jupiter and neir perihel on in an orbit of some 
eccentri It) nnd with a mem d stan e from the sun some vl at 
greater than that of Jupiter We must wa t for ftrthcr 
bservationa to deter nine the truth C A Yo NG 

Princeton N J USA February 3 

The Circulation of the Atmosphere 
I have read with great interest your rev ew of Pr f 
H H Hildebrandsson s report on Ihe General Moti n 
of Clouds (Nature 1 ebruiry a p 339) 

All h * ot servations appear to support the theory of n v 
father the late Prof James Thomson as set forth in th 
Bakerian lecture on The Grind Currents of Atmospheric 
C rculation (Phil Trans vol cHxxm p 653 tSga) nnd in 
hu. earlier paper read before the British A:,social on in 

1847 

I* it possible that Prof Hildebrandsson has not seen 
these papers and has accepted theories put forward as 
Prof James Thomson ■ instead of referring to the 
originals? Anyone who takes the trouble to read these 
papers carefully must see that it is distinctly stated that 
the main direction of the upper current of the atmosphere 
is from west to east while moving steadily and gradually 
towards the Poles and that the air keeps this west to 
east motion as it sinks to a lower level and become* the 
great return current towards the equator Ihis motion 
can hardly be termed vertical circulation As for 
Prof Hildebrandsson s assumption concerning Hadley 1 
theory I should like to quote the following passage from 
mv father s paper — 

In 1735 George Hadley submitted to the Royal Society 
the paper of which I have made mention already as 
supplying for the first tune a substantially true theory 
of the primarily dominant condition* of atmospheric 
circulation The paper is entitled Concerning the Cause 
of the General Trade Winds ’ and it is right here to notice 
that Hadley applied the name General Trade Wind* not 
merely to those winds of equatorial regions to which the 
name Trade Winds » ordinarily restricted but uses it as 
including also the west to east wind* known to be pre 
valpnt in higher latitudes and used in trad* by manners 


for ocean passage* from west to east Thus the scope 
of his theory must be understood as being much wider 
than what would be conveyed in ordinary nomenclature by 
the name Theory of the Trade Winds 
So far then from opposing Hadley s theory my father a 
amplifies and completes it Jambs Thomson 

sa Wentworth Place Newcastle-on Tyne February 6 

Remarkable Temperature Inversion and th# Recent 
High Barometer 

During Fnday and Saturday January ay and *8 tbebaro 
metric pressure over the south of England was exceptionally 
high readings of 31 00 inches being observed at 6 p m 
on Saturday in the extreme south west of the country In 
the neighbourhood of London the barometer rose to 3090 
during the night of January a6 and remained at about 
that height until the morning of January 39 a well marked 
anti cyclone with readings over this value being shown on 



the morn ng and even ng weather charts of January 27 

During such ccn I lions it is in general impossible to raise 
i kite owing t> the want or lightness of wind but on 
Jmuary a8 during the afternoon there was sufficient 
breere from the west to statt a kite carrying recording 
nst im nts and to take the n to a t e ght of 3600 feet 
\ very ■ narkable temperature invention wa* found to 
eusr the details of which are shown in the accompanying 
chart At 3 40 p ni the surface temperature was 47 0 o F 
at 4 45 p 11 it had fallen to 44° o F The temperature 
decreased steadily to 40° F at 3000 feet a little higher 
a rise of ia° took place the temperature at 3300 feet being 
5a 0 F At 4 38 p m at 3600 feet the temperature was 
43 0 F Unfortunately the humidity trace on the meteoro¬ 
graph partially fa led but it suffices to show that the 
temperature inversion was as such inversions in my ex 
penence always are accompanied by extreme dryness of 
the air 

The wind was west at the surface and sh fted gradually 
to north west at the highest point reached but there was 
no sudden change of direction at the height where the 
temperature inversion occurred 

I do not wish to imply that the high birometer and the 
temperature Inversion are ne< essarily correlated phenomena 
but the coincidence is interesting W II Dines 

Dates of Publication of Scientific Book* 

With reference to the complaint of Mr R P Paraiypye 
(p jao) that a big sum Is still asked for Price’s 1 Treatise 
on Infinitesimal Calculus I should be obliged if you 
would allow me to point out that the price of this worts 
1* and has been for some time 5* a volume 

Henry Frowdb 

Oxford University Press Warehouse Amen Corner 
London F C February 8 
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A Nulonal University Library 
Ir must be the experience of any graduate of Oxford or 
Cambridge who 11 reaidtng at a distance from those univer¬ 
sity towns that a serious obstacle to the prosecution of 
i (-search arises from the impossibility of consulting the 
university libraries and the vbsence of any provision foi 
borrowing volumes or obtaining references under arrange 
ments similar to those pertaining at the libraries of the 
Roval and other scientific societies Moreover while Oxford 
and Cambridge possess the special privilege of acquiring 
free copies of books copyrighted in England there arc now 
miny universities in this lountry which arc far 
to k,e< p up even a det entlj rt spectable library in ai 
of science 

lhe conditions of modern times have created a need for 
i National University I hr uv emoving the same privileges 
is the Oxford and t ambndge libraries and vvhi h should 
be avaffable for graduates if anv British umveisitv per 
sons engaged in any specified brimh of research to have the 
opportunity c f borrowing books through the post is 11 
c ise of thr R jj al So. lety G f| Hrv 

Mutation 

1 ill term mutation is appli.d in biology to thit sort of 
venation in whlih the equilibrium of the organism stem! 
to be disturbed and a new position of equilibrium is found 
which is markedly different from the original one this 
may apply to a whole organism or merely to sJiue < 
orgen so far as external uppeorances show 

In all the discussions regarding mutation which h 
latelv tak.cn place the difficulty has been felt that it 
impossible by uiy methods yet known to perceive e 
measure the internal changes and influences leading 
mutability It is certainly not supposed that mutability is 
without cause but it is obviously difficult to detect the 
c lutes which bring it about 

It occurs to me that some help may be obtained from 
analogies derived from psychology and sociology What 
*■ —" --- “ - psychology and 


mutation is in biology conversion __ ... „ 

revolution in sociology It may be said that .„ 
such parallels is merely to beg the question but I think 
that the apparent parallelism cannot be without sigmf 
Now the phenomena leading towards convemon hav 
studied subjectively (r/ James \ irietics of Religious 

I xperitnce ) and those leading towards revolution have 
been studied objectively with certain well defined results 
If the supposed analogy is a valid one it appears to follow 
<h it mutability is due to the same general causes 
as ordinary variability (just as change of opinio 1 
and reform are due to the same general causes as con 
version and revolution) but that there is this difference- 
mutability represents an explosion of energy as it were in 
a j,iven direction and therefore differs from ordinary van 
ati n somewhit as the firing of a gun differs from tht 
1 xplosion of a loose heap of powder It also follows that 
the rause of the explosion is not plasticity in the organism 
but in some measure the reverse that is the power of being 
influenced and it the same time of withstanding the 
expression of the influence until it had acquired eonsidei ible 
f r I his implies a certain rigidity of type quite com 
pvrible with a type of mind familiar to all It further 
appears to follow that the ehance of mutations succeeding 
froi the first is comparatively remote though such a thing 
is quite possible but since they are the result of general 
causes the sort of changes the mutations exhibit arc likclv 
tc come about in due course just as the sort of .hanges 
ii|tresentod by a revolution are likely to prevail ultimately 
tin ugh the revolution itself may appear to fail 

T D A Cockerst l 
l n verslly of Colorado Boulder Colorado January 2% 

Pact In Sociology 
_ Mr Wflls is a dangerc 


Such 


-.— -■ - -- ....... .0 criticise 

thunderbolts as “ crude " “ dull ” “ balderdash 
hurtling at ones head even from hit modified letters 
(N stirs February a) But I prefer to regard it all as 

' *■ • - Indeed when I consider 

article (Nature 
n some points 


meant only for sheet lightning ... 
the courtesy that characterised ...j «u. 
December aq) plain spoken though it was o 
I cannot take any other view 


NO 
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Now to Mr V ells s points in order 
(t) Ihe Food of the Cods does not claim to forecast 
the future ’ My mistake was natural It only shows 
the risk Mr Wells runs in appearing before the world 
in two entirely different characters Stilt I hit upon a 
weak point He pictures on ideal State but cannot show 
us how 11 is to be realised Archimedes had no fulcrum 
for the lever with which he would have moved the world 
Mr Wells ha* no power to apply to his 
(a) l have mixed up Anticipations ' and Mankind tn the 
Making V hy keep them separate? Anticipations ’also 
deals largely with ideals 

(3) Rt the question—Which of the great national 
syntheses will attain predominance see’ Anticipations ’ 

chip viii passim end especially pp too tot (6d ed 
*904) This chapter seemed to me an interesting specula 
tion but Mr Wells describes what I thought and on 
re reading think is to be found in it as balderdash 
I rue through in idvertence I wrote ‘ Anglo Saxon ” in 
stead of Fnglish speaking for which I am sorry 

(4) he ihe recruiting of the upper strata of society from 
the lower ntth ng he sav9 is known about this Still 
thoi>e who h-nt studied human evolution think they know 
something Piof Karl Pearson even says that there are 

class statistic s for the population of Copenhagen and 
writes the population would accordingly appear to be 
ultimately and in the long run reproducing itself from 
the artisan classes ’ (Natural Science May 1896) Dr 
Meruer (see the Sociological Society's papers 1904 
P Si) regards a civilised community in the light of a 
lamp which burns away nt the top and is replenished at 
the bottom \s to stagnant classes I find in •' Anti 

t ipatinns p 121 It (the new Republic) will tolerate no 
dark corners where the people of the Abyss may fester 
no vast diffused slums of peasant proprietors no stagnant 
piigue preserves See especi illv p 117 for Mr Wells s 
plan for getting rid of undesirable tvpes As to careful 
parentage see Mankind in the Making p 09 — The 
first step to ensuring them (the ends aimed at) is certainly 
to do all EC can to discourage reckless parentage " 

In conclusion let me describe myself as a much battered 
but not unfriendly critic of the New Republn 

F W H 

The Melting of Floating Ice 
1 suggest that Dr Deventer of Amsterdam whose 
letter to you y referred to in vour issue of January 26 
(p 303) has div J\ ered a mare h nest » 

His ebs rv mt pupil who nrtued that in a glass filed 
the brim with water and floating ice the melting of the 
latter did not cause overflow was apparently totally 
ignorant of the laws of flotation or he would not have 
expected otherwise Why should the level of the water 
change? Ihe ire in melting must of necessity just fill 
with w iter the space that it displaced when floating and 
so the level remains un titered So Dr Deventer s state 
nt that when a vessel contains a solid floating in 
own liquid the level of the latter does not change by 
the melting of the solid appears quite superfluous 

As to making this a general jaw applying to solids 
floating in their onn liquids surely the rule is that solids 
do not do so but sink Whv make a general law which 
only applies in the case of a very few exceptional sub 
stances such is ice cast non and bismuth? Heat 
I ebru vry 8th 

A Lunar Rainbow 

Last night after r ... _ _ 

this town travelling from west to e_.. ........ 

had passod and the rain had almost ceased a bright quarter 
moon shone brilliantly almost overhead To the ea*t the 
clouds were still verv heaw and dark and In that direction 
there appeared a perfect rainbow The arc of the bow was 
low it appeared os a grev band with a certain suggestion 
of colour against the dark leaden sky 
I should be glad to know from anv of your readers If 
such moon rainbows are of common occurrence as the on* 
of last night is the first which I have seen 

Pretoria Iransvaal January 13 J McCras 
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NOTES ON STONEHENGE 1 
III —The Earliest Circles 

W HEN we come to examine Stonehenge carefully 
in relation to the orientation theory it toon 
becomes clear that its outer circle of upright xtonis 
with lintels and the inner naos built of tnhthons 
oriented in the line of the ‘ avenue ’ and the summei 
solstice sunrise ire not the only things to be con 
sidered These stones ill composed of sarsen which 
be it remarked have been trimmed tnd tooled tie 
not alone in question We have — 

(i) An interior circle broken in many placet and 
other stones near the naos composed of stenrs 

- s 


. the i\is of the present ciriles which it may be stated, 
passes 3 teet to the N W of the N W edge of the 
' hnar s Heel (see hig 8) 

There ue besides these two large unlrnnmed sarsen 
stones one standing some distance outside the vallum 
one recumbent lying on the vallum both nearly, but 
I not quite in the sunrise line as viewed from the centre 
of the sarsen circle Ihese are ttrmtd the Friars 
Heel ’ and Slaughter Stone ’ respectively 
1 will deal with (i) first tnd begin by another quota¬ 
tion from Mr Cunmngton who displayed great 
acumen in dealing with the smaller stones not sarsens 
The most import int consideration connected with 
the sm iller stenes and ie which in its archaeological 
b ring has been too much over 
looked is the f ict of their having 
been brought from a great distance 
I expressed an opinion on this sub 
jo t in a lecture delivered at Devizes 
nore than eighteen years ago and 
I have been in ie s ngly impressed 
with it since 1 bcl fvc that these 



FiO S— Map of tb« Stone* »de by the Or Ioann Surrey a V W l« *SF dot 
c Fr are Meet u Slaughter no a 


stom s w ould not have been brought 
from such a distance to a spot where 
an tbundance of building stones 
tquallv suitable in every respcit 
already existed unless some specitl 
>r leligious value had bcin attached 
to them I his goes iar to prove 
that St nclungc was originally i 
tttuple and neither i nunument 
t used to the memory of the dead 
nor tn istronomical calendar or 
aim an ie 

It has been suggested that they 
were Dinams or the offerings of 
suctessivc votaries Would there in 
such case have been such uniformity 
of design or would they have been 
all alike of foreign materials’ I 
would make one remark about the 
small impost of a trilithon of 
sytmte now lying prostrate within 
the circle One writer has follow id 
another tit t iking it for gr tnted that 
there must have been a second 
corresj onding with it on the oppo 
site side Of this there is neither 
proof nor record not a trice of one 
hiving been seen by anv person 
vho has written on the subject 
Ills small impost not being of 
rsen but syenite must have be 
1 lged t the origin il old circle 
it may even have suggested to the 
I tiers of the present Stonehenge 
tl id » >f the large imposts and 
tnhthons with their tenons and 


blue stones which as we have seen are of an 
entirely different origin and compusitx n 
(a) lwo smaller untrimmed sarsen stones lying near 
the vallum not at the same distance from it the line 
joining them pissing nearly but not quite through 
the centre of the sarsen circle The amplitude of the 
lme joining them is approximately a6° S of E and 
s6° N of W Of these the stump of the N W stone 
is situated 2a feet from the top of the vallum according 
to the Ordnance plan Hie S E stone has fallen but 
according to careful observations and measurements 
by Mr Penrose when erect its centre was 14 feet 
from the top of the vallum rhe centre of the line 
joining the stones is therefore 4 feet to the S E of 

1 Continued from p 34! 


Ill rtl s 

li Pr | (lowlands <\ inanition of the contents of 
rhe he Its ncctss irily dug in his t perations it was found 
that the quantity of blue stone thippings was much 
greater thin thn from tlie sarsen stones While th« 
sarsen stones had 1 nly been worked or tooled on their 
surf ice the blui stones had been hewed and trimmed 
m extraordinary f shion indeed it is stated by Prof 
Judd that some tf them had been reduced to half their 
original dimensions in this process though evidence of 
this statement ts not given 

It seems then that when the sarsen stones were 
set up, the sarsen md blue stones were treated very 
differently This being so the following quotation 
from Prof Judd’s ‘ Note ’ is interesting (Archaeo 
logi* Ivm p 81) — 
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l~tnayTepeat my conviction that if the prevalent the S E one are panOd M ^' “ d there 
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from the same source 
• I would therefore suggest as prob 
able that when the early inhabitants 
of this island commenced the erection 
of Stonehenge Salisbury Plain was 
sprinkled over thickly with the great 
white masses of the sarsen stones 
( grey wethers ) and much more 
sparingly with darker coloured boulders 
(the so-called blue stones ) the last 
relics of the glacial drift which have 
been nearly denuded away From these 
two kinds of materials the stones suit 
able for the contemplated temple were 
selected It is even possible that the 
abundance and association of these two 
kinds of materials so strikingly con 
trasted in colour and appearance at a 
particular spot may not only have de 
cided the site but to some extent have 
suggested the architectural features of 
the noble structure of Stonehenge 

If we grant everything that Prof 
Judd states the question remains— 
why did the same men at the same 
time treat the sarsen and blue stones 
so differently in the same place? 

I shall show subsequently that there 
is a definite answer to the question on 
one assumption 

I next come to (2) The important 
point about these stones is that with the 
amplitude 26° at Stonehenge a line 
from the centre of the circle over the 



N W stone would mirk the sunset 
place in the frst week in May and a line ver the 
S F stone would similarly deal with the \ vember 
sunrise We are thus brought in presence of the M ly 
November year 

Another point about these stones is that they are 
not at the same distance from the centre of the sarsen 
stone circle which itself is concentru with the 
temeno* mound this is why they lie at different 
distances from the mound Further a line drawn 
from the point of the Fnar s Heel and the now re 
cumbent Slaughter Stone with the amplitude deter 
mined bv Mr Penrose and myself for the summer 
solstice sunrise in 1680 b c cuts the line joining the 
stones at the middle point suggesting that the four 
untrimmed sarsen stones provided alignments both 
for the May and June years at about that date 

Nor is thjs all the so-called tumuli within the 
vallum may merely have been observation mounds for 
the lines passing from the northern tumulus over 
the N \V stone and from the southern tumulus over 


the May worship in eirly times There is an old 
tradition of the slaughter of Britons by the Saxons 
at Stonehenge known as The Treachery of the 
I ong Knives according to some accounts 460 

British chieftains were killed while attending a ban¬ 
quet and confereme Now at what time of the year 
did this take place’ Was it at the summer solstice 
on June -»i’ 1 have gathered from Guests 
Mabinogitn vol 11 p 433 and Davies’* 

Mythology of the British Druids p 333 that Bis 
banquet took place on May eve Memvctnydd Is 
it likely that this date would have been chosen in 
i solar temple dedicated exclusively to the solstice? 

Now the theory to which my work and thought have 
led me is that the megalithic structures at Stonehenge 
—the worked sarsens with their mortices and lintels 
and above all the tnlithons of the magnificent naos 
represent a re dedication and a re-con struct ion on 
a much more imposing plan and scale of a much 
older tun Die Norman Lockykr 
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VV to congratulate the author and hit publishers equally unti 
>n the completion of a work which must have involved bites (p 
an enormous amount of labour and which in this thete are n< 
country at any rate is unique The great impulse qualification 
which has of late years been given to nature teach exaggerated 


right errors For instance the statement on p 313 
that Lake Baikal was recently connected with the 
sea is totally opposed to modern views and it is 
equally untrue that the great Indian rhinoceros 
bites (p 373) while the statement (p 421) that 
thete are no wild oxen in Africa at least requires 


hete are no wild oxen in Africa at least requires 
lualificatton On p 469 we find the usual 
exaggerated statement of the sue of dinosaurs (115 


mg rendered a work of this class almost essential instead of 60 or 70 feet 1 ) Among misspelt 
(for the mode of treatment could not have been names it must suffice to mention (p 430) Padus for 

adopted in a systematic natural history) ind Prof Pudua and (p 432) hunera for hi nectes (we can 

Davis has realised the want ind done his best t guess whence the author copied the latter) but it 

supply what was required inav be added that S rcomyidas is not the proper 

In spite of certain errors and blemishes to some t tie for the pocket gophers or Euspongia for the 
of which we have directed att ntion on previous typical sponges An expression on p 375 leads one 
occasions and bearing in mind the magnitude of to believe that the author is unaware of the existence 

of the Devon and Somer 

- --- — set staghounds while 

(P 379) the term hunt 
mg as applied to 
fishes seems somewhat 
misplaced 

The section on geo-* 
graphical distribution 
m ly perhaps be best 
described as feeble the 
author wobbling on 
the subject of Wal¬ 
lace s line and being 
ipparently unacquainted 
cither with the works 
of Max Weber or with 
a certain text book pub 
Ushed by the Cambridge 
University Press In 
fairness to his readers 
the author should have 
told them that there arc 
distributional divisions 
of the globe other th in 
those adopted by Dr 
Willace and also that 
such divisions are based 
cn the range of mam 
mals and birds and do 
not accord with that of 
several other groups 

Fl 1 —Me* can Polsoaoui Unrcl (HtlttUrm* htrrkiim) From Tbi Natural Hutory of A mil The coloured plates 

render this and its 



the t isk for a singk individual it may be s ifely sa d fellow volumes attractive to the general reader and 
that on the whole the author has been successful in nost of the other illustrations (one of which is here 
his efforts and that when 1 second edition is called reproduced) ire well chosen and well executed 
for and the necessary emend itions and corrections R I 

hate b-en made the work will take its place as an _ __ _ 

important popul ir text book of bionomics . __ 

The half volume nov before us includes some tf l HF ( 0 \DITIOh OF CUPMICAL INDUSTRIES 


_ f ] l Hr l 0 \D 1 TIOS OF CUP MICAL INDUSTRIES 

the most interesting sections of the whole subject IN PRANCE 

discuss ng as it docs the economic aspect of rwlogj f jnto the present condi 

thi natural history of sport ammils as pets geo I nr cesuu 01 an h v j ^ described 

gr.ph.cal distribution the puheontolog.cnl record 1 , J ‘p "L7 ^,S o ffiua£ 28 The vm 
?"d the doctrine of evolution and hcred.ty Un £ 

fortunately the author has not i lowed sufficient ^iVtv shoild W founded fer France having its head 
space for some of these subjects Fur bearing ^r ers .n Pans with branches in all laTgc towns 
animals arc fer instance very .mperfee ly described ^j^w th 1 Zinal consisting of the heads of 
no mention being made of such important furs is n 1 r ' ln 'T 7,nmfessors in universities 
Arctic and silver fox otter and nutm and if only Tr£n and o? £?I 

,h,.».horl,.dW,.u,,h s <M-m. ..... .bou, .ndlmfXSy^mS du“« S dSI 

the shrew on pp 319 and 320 he would have had be to suggest and press on the 

ample room for proper treatment ... Government solutions of the great economic problems 

Netthet is the volume altogether free from down re toChemical mdustry (2) to coUect 

» Th«NaumiHutory ot Animats th.AnmiiLifeofihiWofw » » statistics abroad and to endeavour to gain markets for 
nr on A*pec«t tnd RtUtom By j R A Dav* Hsifvoi » ip Trench products by nd of the consular service and 
xvt i+itit jsj (London Thi Ornham Pubi a n* Co 1904) Pr«it tQ ^ vise m eans to prevent competition between French 
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manufacturers and to promote combination among 
them against their foreign rival*, and (3) to act a* 
nn advisory bodr to industrial chemists and to take 
steps to direct the education of voung chemists into 
channels helpful to the progress of chemical industry 
It is suggested that the work of the society should 
be aided bv congresses in certain towns which should 
be attended bv the kxal manufacturer* as will as by 
those who carry on the same or similar processes 
elsewhere In conclusion the future president it n 
suggested should be Prof Haller who has done so 
much for the industrial progress of the town and 
l. niversitv of Nancy ana who is now professor at 
the Sorbonnc the University of Pans 
Such art the recommendations of the report The 
reasons tnnexed to thpse recommendations which 
form the earlier pirt of the report are derived from 
numertus letters from and interviews with members 
of some eighty two representative firms The opinions 
of some of these form imusing reading Thus we 
learn from the manufacturers of “ eau de Javel ” the 
jrt cursor of bleaching powder that Monsieur B 
• suffit \ 1 exploitation ’ In another case * The 
brtwerv has no chemist at all and gets all its 
an ilvses made at the brewing-school Another firm 
which products some rare bodies’ (one would like 
to know what they art) dismisses the question in 
almost the historu al words which preceded the decapita¬ 
tion of I avoisier — Aucun besoin de la collabora¬ 
tion des savants ’ Another intelligent manufacturer 
design ted is X (1) ventures the daring statement 
th it the candle industry and chemistry have nothing 
in common Oh shade of Dumas! X (10) does 
not think that the collabor ition of savants would 
be useful in the extration of dveing stuffs from 
wood and a soap maker X (16) who confesses him- 
si If ignor int of chemistry thinks that 4 chemistry 
can contribute nothing of use to the soap industry 
sii ng th at snp is alwavs nude in the same way • * 
Ihese evimpks show that some educative action 
is necessary in trance The nect ssity is also 
ipp irent when recent stitistics are considered For 
while the raw materials exported from Germany have 
rimamed practical^ stationary for the last twenty 
years those imported have doubled in value and 
while the imports of manufactured products have 
barely increased in value during the same interval 
of time the value of the exported manufactured 
chemical substances has ri*»*n from 21x1 million marks 
in 1880 to 352 million m irks in 1900 The progress 
in Trance iccordingly is much behind that of 
Germanj lo idd insult to injury the red trousers 
so conspicuous in the I rench Army were designed 
< rigtnally to encourage the (ultivation of the madder 
plant the plmt is commercially as extinct as the 
dodo and the trousers are now dyed with artificial 
ali/ann supplied from Germany • Sacre nom de 
tonnerre» 

As this article is written in the hope of reaching 
the ignonnt th« author M Jean Jaubert has taken 
some pains to show how many-sided the industrial 
chemist should be if he is to direct his enterprise 
mt< lligqntly and he sketches the steps t iken by the 
German^ to secure such general knowledge The 
collaboration of in inufactories and university 
professors the give and tike the university train 
mg of the scientific heads of departments m chemical 
works account for an increase between 1887 and 1900 
in the number of works in Germany from 4235 to 
7169 in the number of workmen from 8a 000 to 
1 S 3 000, and for an increase m the average wage of 
these workmen from 38I to 50! a year and the 
n t rage percentage dividend of 121 joint-stock 
companies obliged by law to publish their accounts 
ha* risen from 9J per cent in 1888 to 13J per cent 
NO 1842, \OL 71] 


in 1899 Evidently German chemical industry is 
prosperous and profitable to all classes concerned 
Indeed the dividend of artificial colouring companies 
shows a still better figure the increase in dividend 
1* from 15 per cent in 1888 to 20$ per cent in 1900 

Unfortunately similar statistics are not furnished 
for France either because they do not exist or because 
they are better concealed 

How can this distressing state of affairs be 
remedied? To what is industrial France to turn’ 
The opinion-, of many manufacturers are quoted, and 
some shall be adduced here First secondary educa¬ 
tion is at f lult all initiative is crushed in the 
secondary schools and all pupils are turned out of 
one uniform mould But it is acknowledged an 
attempt is being made to remedy this Second it is 
said nearly unanimously by all those asked for their 
opinions that the training of young chemists is not 
sufficiently practical Ihere is in the universities 
too much tendonev to train teachers rather than 
industrial men and the professors often look down 
on the commercial side of their science The union 
of science and industry is recommended Like our 
selves the French manufacturers ignorant them 
selves often engage a young chemist and expect 
him at once to know ill about their work and to be 
able to devise improvements when they find out that 
he is of little value they contemn chemistry as we 
have seen in whit precedes Others complain that 
they have to pay their chemists for a year or a year 
and a half while he is learning their needs, and jet 
it is acknowledged that no education in a technical 
school can be of any value for the teacher cannot 
teach anything worth knowing about the really 1m 
portant dodges employed by the manufacturer nor 
1s he welcomed in the work if he lectures on any 
special process In a minority of works the German 
system is followed, young men are engaged as 
juniors and work under the supervision of seniors 
according to the ability and tastes which they show 
for routine work for management or for invention 
they are kept as analysts made managers or left 
in the research laboratory But it is justly remarked 
that this excellent plan is impossible for small 
manufacturers 

In many (most’) cases the difficulty lies in the 
smallness of the remuner ition It appears common 
for a chemist to receive 48I to 72/ a year rare for 
the pty to pxcecd 100I Now that is little more 
than workmens wages and it is the reward of an 
expensive education Yet the manufacturer often 
grumbles at having to teach such young men their 
business jnd savs th it they should pay for his 
tuition and on the other hand the chemist who has 
survived the kicks cuffs and tnsults from the 
foieman and hird work of the first year and has 
acquired some practical knowledge does not see why 
he should not better himself if he can 

Again German firms employ chemists in many 
walks of life \ nnn who is a chemist makes a 
muih better trivcller for 1 chemical firm than an 
ignoramus who nn only tout his goods, and their 
chemists if thei show commercial ability often take 
to the business side of the concern ana they know 
chemistry is a rtcommendation not a drawback 

In spite of the low pay Trance according to all 
reports is overcrowded with chemists Some pity 
them others think that this plethora will lead to the 
survival of the fittest The old-fashtoned foreman is 
as undying in I ranee as here however, and as 
opposed to inj attempt at innovation Yet he is being 
displaced b> chemists in some works, and this 
common in Germany is one of the chief causes of 
her industrial prosperity The foreman knowing 
some tips of importance looks askance at anyone 
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who attacks experimentally the problems of his 
manufactures, for he knows if they are once dis¬ 
covered his use is past On the other hand, if fore¬ 
man work is done by a chemist trained in experi¬ 
mental methods and anxious to improve his product 
(and his position), reforms can be made and are 
willingly undertaken We in England arc in a 
similar plight, one of the greatest preventives to 
progress is the foreman Why many chemists would 
be glad of his jl a week and would be infinitely 
more useful 

A closer intimacy between professor and manu¬ 
facturer is strongly urged But in trance there is 
apparently mutual distrust The standing of the 
professors is low for one thing the best paid post (at 
Pans) bringing in only 800! a year, in the pro¬ 
vinces the silanes run from 240J to ^oof This 
contrasts unpleasinti) with German salanes which 
seldom fall below 6oof and may amount to 3600I 
In France many men hive a taste for the career of 
professor and will work cheap for glory, “that is 
the Trench rhiricter ’ Most trench professors 
according to one of them (rashly named in this 
article) do nothing ind cire nothing for industry 
In short colliborction between manuficturer and 
chemist is wanting owing to jealousy of the latter 
towards colleagues who meddle with industrial 
problems to ignorance and shyness of both parties 
and to the want of any intermediary who can bring 
them into contact 

Besides the lecommendations stitcd in the outset 
it is advised that special schools be created t g for 
perfumes for colours far soaps where young chemists 
shall receive special training 

Now what can we in England learn from this 
exhaustive discussion 9 We have many of the same 
defects, we suffer from the supremacy of the fore 
man, from the want of interest in industry of the 
professors (although this is lessening), from the want 
of intelligence and scientific tr lining of many m inu- 
facturers, and from the lack of sjiecial schools In 
the old days of the Le Blanc sod 1 process the works 
served as schools for young chemists, now things 
are too specialised In prosperous times the manu¬ 
facturer does not see the need of a chemist, when bad 
times come the luxury of a chemist cannot be 
afforded What we want what the Germans have got 
and what the \mcncans are rapidly getting is a 
race of scientific ally trained manufacturers, combina¬ 
tions of those engaged in the sime industry so that 
common labor itories of research may be kept running 
the replacement of rule-of-thumb foremen by 
chemically trained submanagers of a better class 
who have had something in the nature of a scientific 
education, and who are imbued with the spirit of 
re search leading them to keep their eyes open to 
every possible improvement, this they would gain 
first in actuil educational establishments under the 
guidance of cap cble professors and later in the 
special laboratories mentioned above, and lastly 
thorough cooperation between teachers and manu¬ 
facturers so that problems cipable of being solved in 
a university laboratory, and of scientific interest 
should be transferred there, with the prospect of an 
ultimate reward should they prove commercially 
useful, and a liberal attitude of mind on the part of 
manufacturers, so that they would take a little trouble 
to become acquainted with the progress of scientific 
chemistry, with the view of its utilisation for money- 
making purposes, and a readiness to consider any 
problems suggested in the university laboratory, with 
the view of their being worked out industrially We 
are moving slowly towards attaining this ideal Is it 
any comfort thit France appears on her own show¬ 
ing to be more backward? Until the ^people con¬ 


cerned learn to view such problems from a scientific 
standpoint little more can oe done The only thing 
is for those who can to preach and above all to 
practise W R 


NOTES 

Tub new session of Parliament was rpenrd on Tuesday bv 
the King who was ai companied by the Queen with the cus¬ 
tomary ceremonial The King s tpeec h to the House of 
l ommom announced that provisions for amending the laws 
rcliting to education in S rHand will again be brought for 
w erd and that a proposal for establishing a Minister of Com 
merce and Industry will be introduced 

At the annual meeting of the Royal Astronomical Society 
c n Triday last the gold medal of (he society awarded by the 
council to Prof Boss director of the Dudley Observatory 
Albany New York State w is received by Mr ( hoate the 
l mted States Ambassadcr for transmission to Prof Boss 
I he president efterwards hinded to the secretory the 
Jackson Gwilt bronze medal for transmission lo Mr Tebbutt 
who for many tears has tamed on astronomical research in 
his observatory m New South \\ ales 

At a meeting of the trustees ot the Percy Sladen fund 
held at the I innean Society Burlington House on 
hebruary 3 grants varying in amount were made to 
Mr W R Ogilvie Grant towaid the expenses of a 
collector for the British Museum in Central Africa to 
Miss Alice L Lmbleton to enable her to continue her 
investigations in insect cytology and to Mr J Stanley 
Gardiner toward rhe expenses of an expedition to the 
Indian Ocean 

M Radau has been appointed president V ice Admiral 
I urnier V ice president and M Higourdan secretary of the 
Bureau des Longitudes Paris 

M F J P lour honorary director of the Royal Ob 
sc r\ itory at Brussels died at I ifrgc on January 29 »n h'» 
s venty second vear 

Wi regret to see the announcement of the death of Mr 
K ibert 1 ut ker who was for thirty five vear* (November 
,«7-November iqoa) honorary secretary of the I ondon 
M cthematical Society 

Reuikr states that th \rgcntine sloop of war Uruguay 
last reported at Punta Arenas has returned to Buenos 
Ayres after her voyage in the Antarctic secs hiving failed 
to obtain any news of the French Ant crctic 1 xpedition 
under Dr Charcot 

li is pro|iosed to establish in International Association of 
An itomists at a meeting to be held at Geneva on August 7 10 
1 the mitutive his been tiken by the anatomists of the Swiss 
universities and has the support of the anatomical societies of 
Germany Great Britain lrince Italy ind Ai lenca 

| tip Athinaeum announces the death on January zq of 
Prof H *Landois professor of zoology and director of the 
7oological Garden at Munstei in his seventieth yeir Prof 
1 tndois was the author of Der Mensch und das Tierreich 
Das Pflonzenrcich Das Mineralrcicb and other 

works 

Captain John Donj.fi l Smith of Baltimore has given 
says Scttnce to the Smithsonian Institution his private her 
barium consisting of more than 100 000 mounted sheets and 
his botanical library of nearly 1600 bound volumes Captain 
Smith’s collection is probably the largest private herbaitum 
in Aments being very rich in tropical plants 
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A telegram hot been received at the office of the Scottish 
National Antarctic Expedition in Edinburgh announcing the 
»afe arrival at Bueno* Ayres of Mr R C Mossman who wa* 
left in charge of the meteorological station at Scotia Bajr 
South Orkney* last February Mr Mossman ha* spent two 
continuous years in the Antarctic regions 

Thk Treasury has agreed to make a contribution from 
public funds toward the cost of establishing and maintaining 
a national museum and a national library in Wales on the 
condition that sufficient local support is forthcoming The 
1 ord President of the Council ha* appointed a committee of 
the Privy Council to consider and determine the place at 
which each of the two institutions should be established and 
cither matters relating to their foundat on ind future mam 
tenante 

M Jacques Fairs accomplished a successful voyage an a 
balloon from London to Paris on February is He left the 
Crystal Palace at 6 45 p m on February 11 w th M Hubert 
I atham and they at once njse to a height of 500 metres 
which they kept until within sight of the sea near Hastings 
They then descended until the guide rope touched the water 
when they travelled at the rate of no kilometres an hour 
At 10 p m seeing a lighthouse they rose to a000 metres 
and soon passed over Dieppe The balloon descended at St 
Denis outside Pans six hours after starting 

W* regret to see the announcement of the death of Mr 
W illiam Sellers the eminent mechanical Png neer of Phila 
delphia When president of the Tranklin Institute in 1864 he 
read a paper on screw threads and nuts md his form of 
thread subsequently became the standard for the United 
States He had many fnends in this country He was a 
member of the Institution of Civil Fngmeers and as chair 
man of the Philadelphia committee took an active part in the 
reception of the Iron and Steel Institute n its rc ent visit 
to America 

I'm new Prern er diamond mine situated about twenty 
miles W N W of Pretoria in the Iransvail produced in 
January of this year an enormous diamond far surpass ng in 
size the largest previously known It measures 4} x aj 
inches is said to be of excellent quality and weighs 303a 
carats ( f76* gram* or nearly ij lb aioirdupois) The 
largest diamond previously discovered is the Excelsior 
which was found in 1893 ln the Jagersfontein mine Orange 
River Colony and was valued at 1 oon 000J It was as large 
as a hen s egg weighed 971J carats and has been cut into 
nine br lliants rhe world famous Indian diamonds the 
Koh 1 noor and Great Mogul are considerably smaller 
than the V xcelsior and compared with this huge latest 
found di 1 nd their size sinks into insignificance An 
account of the Premier mine was recently pub! shed in 
the report for 1903 of the Geological Survey r f the I r insvaal 
(Nati re 1904 lxxi p 55) The mine was opened up in 
190s since when it has produced a rich vuld It is of the 
same type as the Kimberley mines but cons derably larger 
in s «e The pipe containing the blue ground has an 
oval shaped cross section its longer diameter measures just 
over half a mile and its area is estimated at 350 000 square 
yards The p pe breaks through felsitic rocks which were 
earl er ntruded in the quartzites of the Pretoria series 

Notes on Phosphorescence In Plants and An mals is 
the title of a paper by Miss Bage in the 1 ictorian 
Naturalist for November last of which the author ha* 
been good enough to send us a copy Special attention 
i» directed to the occurrence of phosphorescence m 
butchers meat since a remarkable prevalence of this has 
been recently noticed in Melbourne So far as the author 
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could ascertain no cultures have been taken from phoa- 
phorescent meat so that the bacteria by which the pheno¬ 
menon is produced are still unknown 

The Timss of February 9 devotes nearly a whole column 
to the collection of girafTes in the Natural History Museum, 
which has recently been enriched by examples of th* Kili¬ 
manjaro and Nigerian races The article mentions the 
names of the various donors of the series in the national 
collection which is altogether unrivalled Brief reference 
is made to the earlier specimens of giraffes brought to this 
country and to the history of the evolution of our know¬ 
ledge of the local variations of the species In conclusion 
special attention is directed to the importance of ascertain 
ing the reason for these and analogous colour variations in 
animals 

We have received copies of Nos 1 to 3 of the fouth 
volume of the Goeldi Museum at Para the first of which 
is dated February while the other two were published in 
December 1904 rhe catalogue of Para mammals in 
No 1 by Messrs Goeldi and Hagmann has been already 
noticed in our columns Among the contents of Nos 
3 and 3 mention may be made of a list of the mosquitoes 
of Para by Dr Goeldi with an account of the measures 
taken to exterminate Stegomjia fasciata and Cult* fats 
gans and also of Dr Hagmann t synopsis of the birds 
described by Spix Wied Burmeister and Pelzeln Con 
■iderable nterost attaches to a paper on a disease which 
has recently affected domesticated animals in the Island of 
Marajo 

The Scientific American of January 31 contains an illus 
trated account of the setting up in the American Museum of 
Natural Historv New York of a skeleton of the dinosaur 
Brontosaurus obtained from the deposits near the famous 
Bone Cabin Quarry in 1898 The skeleton which is the 
largest and at the same time the least incomplete specimen 
of its kind is being set up under the immediate direction 
of Prof Osborn and will be the only mounted example of 
the bony framework of the brontosaur Its estimated 
length is sixty two feet Contrasted with that of Dlplo- 
do us the skeleton of Brontosaurus is characterised by 
its relatively shorter body and limbs and its more massive 
general structure the arrangements for lightening its 
weight being more specialised than in any other member 
of the group 1 rom the rough terminal surfaces of the 
limb bones it n> inferred that the creature was largely 
aquatic in its I tbits and when sitting down it 1* sup 
posed that the weight of the body was partly supported 
by the extrem ties of the ischia and pubes which may 
have been f ir 1 shed with elastic pads of cartilage or 
connective tissue 

Iht One and All Annual 1905 contains a number 
of nrti les connected with gardening among which are 
some praitu il nc tes on growing mushrooms celery and 
herbs 

l«v Japanese hive a malted preparation known a* 
a me which is a kind of candy or barley sugar made by 
the action of barley malt on glutinous nc* Midxu ame 
or liquefied a tie a syrup forms the subject of an article 
by Prof F H Storer and Mr G W Rolfe in vol 1U 
part iv of the Bulletin of the Bussey Institution Harvard 
University I he preparation of ame dates back many 
centuries and it is interesting to compare it with must, 
or the more modem wort Prof Storey also describes 
some experiments made with pop-com which bear out 
the opinions of previous investigators that popping 11 
caused by bursting of the starch grains 
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Tm experiment* described by Dr M Koernicke in the 
October (1904) number of the monthly journal Htmmel 
und Erdt prove that both Rontgen and radium rays can 
produce a very marked action on plants Ihe general 
result of exposure of seedlings was to cause retardation 
and eventually cessation of growth of stem and root in 
some cases growth was resumed after an interval in 
others the plants never recovered The first effect of the 
rays on dry bean and turmp seeds was to accelerate 
germination but white the beans ceased to develop after 
a time the turnips did not even show signs of retardation 
had the exposure been longer then undoubtedly the turnips 
would also have reacted 

The latest number of the Itvestta of the Russian Geo 
graphical Society (1904 1 and 11) contains a further report 
by Colonel Novitsky on hts explorations of the range of 
Peter I , and an Interesting and detailed geographical 
sketch by A Dunin Gorkavitcb of the northern portions of 
the government of Tobolsk and its inhabitants The latter 
paper is accompanied by a new map of the province on a 
scale of 27 miles to the inch which gives with special detail 
the inhabitable portions of this immense region M 
Dubyago gives the results of new pendulum observations in 
the Urals 

A conference M MBBR of the H eit Indian Bulletin 
has just been published (46 pp ) It relates to the agri 
(ulfural conference held at Tnnidid on January 4-13 and 
contains the list of the representatives from the severs! 
West Indian colonies who attended an account of the 
reception by Sir Henry Jackson the Governor of Trinidad 
a verbatim report of the presidential address by Sir Daniil 
Morris and an abstract of the proceedings at the con 
ference and social gatherings A full account of the 
papers and discussions will form No 4 of vol v and No 1 
of vol vi of the Bulletin and afford valuable information 
on the great progiess made in scientific agriculture in the 
colonies since the Imperial Department was called into 
existence by Mr Chamberlain a few years ago 

Wx have received a copv of the meteorological observa 
tiona made at the Adelaide Observatory and other plares 
in South Australia during the years 1900-1901 under the 
direction of Sir Charles Todd Government astronomer 
Although the rainfall of some districts is still unrepresented 
the monthly and yearly results ire published for 4<") 
stations in 1900 ind for 474 in iqoi and these are com 
pared with the averages for previous years This le 
presents a very large amount of valuable work in addition 
to that entailed by the usual tables of meteorological results 
for a large number uf stations distributed over the colony 
A table is given showing the approximate mean monthl) 
rainfall over the whole of the agricultural districts from 
the year 1861 and the average yield of wheat per sere 
It is pointed out that wheat growing can only be success 
fully prosecuted where the percentage of winter rsins is 
largely in excess of that for the summer months which 
is only usually the case in the southern districts 

Wx are glad to be able to announce the issue of pait 1 
of the new edition of Dr Hann s excellent Lehrbuih dn 
Meteorology ' Although so short a period has elapsed 
since the publication of the first edition the science ha* 
made such important advances owing to the results ob 
tamed from international balloon and kite observations and 
from the study of the movements of the upper air by 
means of cloud observations that some of the older theories 
have to be modified, and a new edition has been rendered 
necessary We learn from the notice accompanying the 
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part in question that while many details not considered 
essential to ordinal y readers will be omitted the principles 
of the theories adopted in recent investigations by men of 
suence c g Prof Bigelow in the United States Dr Shaw 
in this country ind Dr Hildibrandsson in Sweden will be 
included The work will consist of about si\ parts the first 
deals with air temperature generally and with the amount 
r f heat received by and radiated from the solid and fluid sur- 
fdte of the earth I rim a lommumiition from Dr Hann 
which we lately published we learn that his elaborate 
meteorological charts will so far as poss ble be extended and 
n lud< thi import ini all lions to our knowledge made by 
le ent expeditions to the Antarctic regions 

From Dr Carmelo Ncrivamch we have received a short 
pamphlet printed by the fipographia socials of Spalato 
(Italy) dealing with the question of the origin of matter, 
i subject on which the mthur invites discussion 

At the present time investigations of the law of force 
between two elements carrying currents (Ampire s and 
allied laws) are commonly regarded as ihitfly ■ f academic 
interest Several papers on this subject hive been written 
it various times by Dr branr Kernller of Budapest and 
1 further paper dealing with the correct law as claimed by 
the same author has just been issued by him It is pub 
1 shed b\ the Rudapester 1 lovd Press and bears the date 11)05 

1 he intern Uionalisation of s< lcntihc literature is well 
illustrated by the publication in the Proiti dtngi of the 
\iademy of Amsterd tm of a paper in English by Prof 
Sommerfeld of Aachen on a simplified deduction of the 
held and the forces of in electron moving in anv given 
way The paper is supplf mi ntary to one published in the 
Cottmger NachrtehUn ind leads to the conclusion that 
the motion of an eleitron with velocity exceeding that of 
light is impossible as it would require an infinite expendi 
ture of forre and energy to maintain it if the electron be 
regarded as a sphere with a uniform surfai e charge On 
the contrary in the 1 aso of a sphere with a bodily charge 
the force remains finite In this problem the electron moves 
faster thin the field of force whirh it propagates outwards 
end a shadow of not on is produ ed A simple illus 
tration might be afforded b> comparison with the effects 
prodund on a sheet of still water bv a disturbance moving 
w th a velocity greater thin that with which the ripples 
which it produt es r idi it* outwards 

In the Publicationen des astrophysikalischen Observa- 
t nuin ru Potsdam No 41 Dr Lohse gives the results 
f a detailed study of the photographic spark spectra of 
the metals titanium vanadium chromium manganese, 
ron nickel cobalt moljbdcnum pill id urn tungsten 
indium bismuth lead uranium xirionium lanthanum, 
cerium thorium ird thdymium In the majiritv of cases 
the region investigated is from A 340 to X 400 but for a 
few metals the record is extended towards the ted Thus, 
the record for iron goes to A 44b uranium to X 431 xn 
ionium to X 471 lanthanum to X 5^7 cerium fa x 467, 
and didvmium to x 5b9 The wave lengths are given to 
the nearest hundredth of a tenth metre and a comparison 
of these with Rowland s wave lengths for corresponding 
solar lines indicates that they ore probably correct to 
within o 03 tenth metre in the mean Lohse has adopted 
the awkward intensity stale of o 1 to 10 thus allowing for 
a hundred gradations Such a large range is neither 
necessary nor practu able and it would hav e served a 
better purpose to have kept to the scale 1 to 10 which 
he used in a previous publication on the same aubjtct 
A thorough and detailed knowledge of the spark spectra 
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of the chemical element* i* of primary importance in the 
proper study of celestial spectra and Dr Lohse s record 
w II be very useful in that connection It seems to us 
however that hi* work would have been greatly enhanced 
in value If he had confined his attention to the same region 
of spectrum for each metal and had included the portion 
frt n * 400 to \ 486 (F) say especially a* that is the 
region of stellar spectra most ordinarily investigated 

Indexes to the literature of gallium (1874-1903) and 
germanium (1886-1903) prepared by Dr P F Browning 
have been issued as parts of vol xlvi of the Smithsonian 
( oUrctions 

The general occurrence of radium in association with 
uranium has formed an important argument in connection 
with current views relative to the formation of radium 
In a recent note M Danne states that certain ptumbiferous 
earths in the neighbourhood of Issy 1 Evfique contain 
radium but are completely free from uranium Certain 
farts seem however to indicate that the radium has made 
its appearance in the pyromorphite at a comparatively 
recent date through the medium of radio active water from 
spring* in the neighbourhood 


Mr John Murray has published an attractive English 
edition of Prof W H Pickering s work on * The Moon ’ 
the American edition of which was reviewed in Nature of 
May 4 1904 The work contains a summary of the existing 
knowledge of our satellite and the statement of Prof Picker 
ing s observations and arguments in favour of lunar activi 
ties illustrated with a complete photographic atlas of the 
moon The price is two guineas net 

The second \olume of Papers of the British School at 
Rome has been published by Messrs Macmillan and Co 
I td rhe volume is bv Mr 1 Ashby jun and is con 
lerned with sixteenth century drawings of Roman buildings 
attributed to Andreas Coner The drawings are preserved in 
Sir John Soane s Museum at I incoin a Inn Fields London 
The contents of the sketch book n which the original draw 
ings are preserved include ground plans plans and elevations 
of tombs elevations orthitectural details Done entablatures 
Ionic and Corinthian entablatures plain mouldings (cornices 
and plinths) Doric capitals and plain and ornate bites 
The reprodui tions of these sixteenth-century drawings which 
are now iva lable will be of great service for the purposes 
of study and criticism 


The International Committee on Atom c Weights has 
issued its annual report and a table of numbers for use 
during 1904 On th< basis of new deter lunations ih mget 
are retommen led in the atomic weights of indium iodine 
rubidium and samarium As the result of several in 
dependent investigations on the atomic weight of iodine 
there can now be no reasonible doubt that the value ia6 85 
given by Stas is too low and 12697 '* adopted in the new 
table The atomic weight of nitrogen would also appear 
to be much 1 loser to the round number than is represented 
by the value 1404 at present in use ind further in 
vestigations of this element are needed 

An interesting paper on the production of calcium 
cyanamide and its employment in agriculture as fertiliser 
was re ently read by Prof Frank before the Klub der 
I andwirte in Berlin As manufactured at present 240 
kilograms of atmospheric nitrogen can be obtained per 
year in the form of calcium cyanamide for each electric 
horse power The efficiency of the substance as fertiliser 
has been established by experiments at a large number of 
agricultuial stations and the combined nitrogen is stated 
to be as effective as an equil quantity in the form of 
ammonium sulphate or Chili saltpetre 

1 he mu h d s ussed question as to the nature of the 
hydrosulf h tes has been subjected to further experimental 
investigation bv Messrs Baumann Thesmar and Frossard 
and an account of these experiments 1* given in the Revue 
gtnirali dts Mattires color antes vol vitl p 343 The 
view of S hutzenberger (hit hydrosulphurous acid is to be 
represented by the formula H,SO, receives strong con 
firmition As is pointed out the cr\ stall ne sodium salt 
Na,S, 0 4 aII t O obtained by Bernthsen mav be wr tten 
NaHSO NallSO H ,0 ind the behaviour of the mother 
liquors from which this salt separates corresponds with 
this view In fact two formaldehyde compounds corre¬ 
sponding to NaHSO, CH O sH.O and NaHSO, CH.O H.O 
have been separated and analysed 

A new booklet has been added by Messrs Dawbam and 
Ward I td to their Country House series of practical 
handbooks is by Mr D Grant Mclver and is entitled 
“ Pruning Training and Trimming Trees and Shrub* 


OUR ASTRONOMICAL COLUMN 
Epheufris for Brooks s CourT 1904 I —On a photo 
graph obtained at Greenwich in January the image of 
Brooks s comet (1904 I ) was qu te strong and indicatMl that 
the object was probably not fa nter than the eleventh mag 
nitude I he follow ng is an ephemeris for this object as 
given in No 354 of the Observatory 

Fphemeru nh M I Greenwich 


9 55 56 
9 34 55 
9 >5 34 
8 S» 2 7 


+64 37 
+64 as 
+ 63 55 
+63 11 


This ephemeris required correction!, of 5s and — o 8 on 
December 7 ind shows thit the comet is travelling in a 
westerly direction through the constellition Ursa Major On 
March 7 it will be very near to but S W of r Ursa Majons 
Observations or Comets— \ number of photographic 
and visual observations of Lncke s comet were made by M 
Quemssct at Nantcrre during December The photographs 
obtained show that the comet gridually became brighter 
during the period cvered by the observations and that the 
loma was extensive and fan shaped Its extension being in a 
W S W d rertion 1 e turned awiy from the sun On the 
photographs this coma was about 4 in diameter and con 
tamed a nucleus which was not at the centre Visual 
observations made on December 7 showed the fan shaped 
coma to be 4 or b in diameter with the nucleus situated 
near to its E N F edge and having a position angle of about 
70° reckoned from the centre of the coma On this date 
the comet was at the limit of naked eye visibility its esti 
mited stellar magnitude being about 6 5 
Borrelly s comet (1904 e) was also observed photo 
graphically and visually on January 1 and a by M 
Quemsset and was seen as 1 flint nebulosity of 1' 5 to s 
diameter with ill defined boundaries A very faint nucleus 
of magnitude 11 4 occupied the centre of the coma and the 
photograjih obtained on January 1 showed a faint tail ex 
tending in an C S E direction (Bulletin de la Soctiii 
astronomtque de France February) 

Additional Periodical Comets due this Year —In addi 
t on to those periodical comets previously mentioned by 
Mr W T Lynn as being due at perihelion this year Mr 
Denning writing to the Observatory mentions Tempi's 
1867 comet which should pass through its perihelion point 
in April This object has suffered considerable perturbations 
from Jupiter which have lengthened its period from 5 98a to 
6 539 years and have changed its perihelion distance from 
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t 56 to * 07 The comet was re-ob«erved on its return in 
1873 and in 1879 but has not been teen unce 

Wolf a >884 comet it aiao due at perihelion in April but 
the oonditioni for ite obaervation will be very unfavourable 

Another comet which may return towardt the end of thit 
year u the fault one diecovered by Prof Barnard in 189a 
It wat not eeen however in 1899 and at itt exact period it 
doubtful although probably about 6) yeart it may again 
escape detection 

Cabtob a Quadkuflb Star —In a communication to the 
Attronomical Society of the Pacific (Publication No 99) 
Prof Campbell discusses the multiple character of Cat tor 
and states that Dr Curtis using the Mills spectrograph 
attached to the 36 inch refractor of the Lick Observatory 
recently discovered that the brighter component of the eys 
tern it attended by a faint companion The fainter com 
ponent wat shown by M Belopolsky in 1896 to be similarly 
double so that in Castor we have a quadruple svttem in 
whirh each component of a visual double is attended by a 
faint companion The period of the fainter system is about 
three days but further observations of the brighter double 
will have to be made before its period can be determined — 
(Popular Astronomy No a vol xiu ) 


BLOOD PRESSURES IN MAN * 


"THE lecturer began by contrasting Galen t conception of 
1 the oscillation of the blood about the liver as a centre 
with the card ac circulation of Harvey The pulmonary 
circulation—for the purposes of this lecture—wag omitted 
and attention directed exclusively to that in the systemic 

Ihe physical characters of the flow of fluids were briefly 
described by the example of water in an open stieim 
A stream might well up from a spring in a flat country 
and swim with very low pressure to its mouth or falling 
fiom a mountain might have pressure enough to carry 
men and horses off their legs If the volume were also 
griat as in the sea it might exercise a pressure of many 
tons to the square vard and smash great bulwarks to 
pieces But in the higher animals the blood flows in 
dosed channels so that in such a scheme as theirs the 
dimensions of the channels assume a very important value 
Moreover in mammalia the circulating fluid is not water 
but a thicker flu d the blood—which (in man) has at least 
four times the viscosity of water lhe enormous value of 
friction in the circulation was then considered and it was 
shown that in this factor the kind of vessel wall does not 
signify much as the wall is lined by a practically stationary 
layer of the fluid friction therefore which uses up 
99/looths of the heart s power depends on the factor of 
viscosity together with that of the dimension of the 
channels or dosed bed It may be said that the blood 
pressures—that is the xrterial pressures—in man depend 
on viscosity and dimension of stream bed 

Now so far the closed tubes had been regarded as rigid 
But if in animals the tubes were rigid the circulation 
would be earned on under great difficulties For instance 
there would be no accommodation only so much blood 
could be dnven into the system os issued at the penphery 
the stream too would be quite intermittent with very 
high maximum and very low minimum pressures which 
would not serve for continuous nutntion and by its ex 
tremes of pressures would soon wear down the arteries For 
instance in the bagpipes were it not for the air reservoir 
the sound would issue in spasmodic screams whereas the 
air bag turns the intermittent blowing into a continuous 
feed of air In the arterial system of man the same pro 
vision is made its tubing is highly elastic and a chief 
part of it—namely the aorta—being relatively wider than 
other branches of the tree contains like the bagpipe 
reservoir accommodation for very variable supplies of 
output from the heart pump Thus a very large part of 
the heart power Is used in dilatation of the vessels and 
by these is given back to the blood The valves of the 
heart serve a like purpose of regulating the pressure of the 
supply to the vascular system 


Ihe lecturer in the next place dealt with the pulse 
contrasting the travel of the wave with the travel of the 
blood itself Ihe wive due to the shock of the heart beat 
travels ordinarily about twenty ti nes as fast as a given 
particle of the blood itself lhe tenser the walls of the 
arteries the faster thp va\e travels at ng the taut vessels 
but the slower the passage of the bio d itself Herein lies 
one of the chief evils of a morbid rise of arterial pressure 
more stress on the vessels less disti but n of their contents 
Many of these processes were illustrated by lantern shdea and 
demonstrations by Dr D xon demon si rat r of pharmacology 
in Cambridge 

After these princ pies L> D xon exh biled the various 
instruments in use for easur ng blood pressures in man 
and the means bv which the r curves mav be recorded on a 
revolving drum (1 miograph) 

The lecturer then entere I upon the vital properties of 
the arteries—that they are not only elastic and so ac 
commodate themselves to the varying pressures but are 
endowed also with nervous governance whereby they effect 
a large economy in work and mater al Several functions 
of the human body cannot save with n small limits work 
together If we are digest ng we are not apt for thought 
the Alpine climber s mercifully unable to worry over affairs 
—his mind is put into abevance and so on Thus the 
arterial system bv the lieans of its nervous connections 

ntract ng in sole treas ind lilting in others 
lutomatically diverts its fertilising strea ns h ther or 
thither as needs arise Moreovci it can enlarge or 

diminish its bed according to the total quantities of blood 
temporarily in circulation—a quant tv which is very van 
able By contracting the arteries in considerable areas 
and correspondingly dilating them in others the fields of 
the various functions of the body can be used alternately as 
we see in the irrigation of Alp nc me idows By the same 
means lhe very various pressures of the blood can be 
ounteracted When u ider muscular effort for instance 
the pressure is ra sed a corresponding area outside the 
TIUS les is d latLd and pressure moie or less equalised thus 
lhe heart is enabled to do the most work with the least dis 
turbance of stresses So n a bath cold or very hot the 
crimping up of the large c taneous areas is compensated 
l y large dil nations m internal areas and pressures return to 
the normal n two or three minutes The ch ef area in which 
blood can be arron modated and thus for a t me put out < f 
t rculation is a large abdon ml area 

Bv these ct nsiderations the lecturer w is led to explain whv 
the blood in the bodi d es not drop down into our feet and 
legs and leave the brain and other vital parts Indeed 
the blood has a stiong d spos t on thus to obey the action 
of gravitation and one of the events of approaching death 
is the falling of the blood into lower parts of the body 
deserting the heart and brain Obviously this is especially 
the case in upright animals as in man chiefly and in apes 
n some measure It is by the vigilance rf the nervous 
governance that the blood is held up bv the contraction of 
the abdominal vascular fields and it is the failure of these 
mechanisms which appears as shock svneope or collapse 
The lecturer assisted by demonstrations bv Dr Dixon 
illustrated these dispositions citing especially the researches 
of Prof Leonard Hill on the distribution of the blood in 
carious positions of the body He also referred to the 
bearing of these pr nciples on the researches of Prof 
Waller and others on the dangers of anaesthetics By some 
most interesting experiments by Dr Cushing he showed 
how enormously the arter al pressures may be raised in 
case of danger of failure of supply of Moot against gravity 
when as in apoplexy or a d pressed fracture c f the skull the 
blood vessels in the parts of the brain where all these 
mechanisms find the r centres are compressed and thus more 
or less liable to be emptied 

In the last part of the lecture the lecturer apologised for 
occupying time with so much physiology in which subject 
he is not an investigator But it was necessary to make 
manifest to his audience how great is the importance of the 
integrity of the arteries thenselves and of their nervous 
governance in function an integrity which is a matter of life 
and death foi if the nr ul ition fails in the nervous centres 
or heart, life must cease Now the arteries are subject to 
mam injurious condit ons as of certain poisons and infqfe 
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tions or of hard muscular labour there are alio the unex 
plained deteriorations of age His personal invest gations 
had been into the effects on the arteries of gradual increases 
of blood pressure Normally arterial pressures as taken 
in the arm rise somewhat from childhood to age—say from 
80-90 mm Hg to 140° or perhaps 150” These upper limits 
are not inconsistent with health at the age of three score 
though no doubt they signify some loss of mechanical 
efficiency A demonstration was given by Dr Dixon of 
the difference in vascular efficiency under muscular effort 
between a young and an elderly man Into the effect of 
certain poisops and infections on the arteries he could not 
enter Senile degenerations of the arteries are not essentt 
ally allied to rise of blood pressure though in such subjects 
as in others high pressures mav arise ana must be of course 
the more dangerous Still senile arterial degeneration is 
compatible with very long life even if with diminution 
of funct on ns the vessels silt up rather than burst 

The lecturer s own observations now extended over many 
years had been upon rise of pressure in middle life beyond 
often very far beyond that which hr had regarded as 
normal for elderly persons The reasons of this morbid 
tendency cannot yet be given but fortunately by medicinal 
and dietetic means it can be abated and in early stages 
abolished If permitted to persist and It is not rarely 
consistent with fa r general health or but vague indis 
position it slowly ruins the vascular system by over 
stretching it It is in such persons that the arteries may 
break as in apoplexy a catastrophe which by timely pre 
cautions can be prevented The lecturer strongly urged 
upon all persons of middle and advanrmg years to have 
the r arteml pressures tested by their physicians every four 
or five years so that any disposition to excessive pressures 
may be averted and the integrity of the arter al tree pre 


RADIATION PRFSWRE 1 


A HUNDKbD years ago when the corpuscular theory 
held almost universal sway it would have been easier 
to explain the pressure of light than it is to day when it is 
certain that light is a form of wave-motion I he means at 
the dispos'd of early experimenters were inadequate to detect 
so small a quantity but if the eighteenth century philoso¬ 
phers had been able to carry out the experiments of Lebedeff 
and of Nichols and Hull and had they further known of the 
em ssion of corpuscles revealed to us by the kathode 
str im and by radio active bodies there can be little doubt 
that Young an 1 T resnel would have had much greater diffi 
culty in dethroning the corpuscular theory and setting up 
the wave theory in ts place The existence of pressure due 
to waves though held by Fultr seems to have dropped out 
of sight until Maxwell in 187a predicted its existence as n 
Consequence of his electromagnetic theory of light The first 
suggestion that it is a general property of waves is probably 
due to Mr S T Preston who in 1876 pointed out the 
«tWk>gy of the energy carrying power of a beam of light 
tnth the mechanical carriage by belting and calculated the 
pressure exerted on the surface of the sun by the issuing 
radiation It scons possible that in all esses of energy 
transfer momentum in the direction of transfer is also 
passed on snd thst there is therefore a back pressure on the 
source Thbugh there is as vet no general and direct dy 
namical theorem accounting tor radiation pressure Prof 
Larmor has given s simple indirect mode of proving the 
existence of the pressure which applies to all waves in which 
the average energy dens ty for a given amplitude is inversely 
as the square of the wive length He has shown that when 
a tr-un of waves is incident normally on a perfectly reflecting 
surface the pressure on the surface is equal to F(i +zu/U) 
where E/a is the energy density just outside the reflector in 
the incident train U is the wave velocity and u the velocity 
of the reflector supposed small in comparison with U In a 
sun lar n snner it can be shown that there is a pressure on 
the source increased when the source is moving forward 
decre ised when it is receding It is essential however that 
we should 1 e able to move the reflecting surface without dis 
turbing the medium except by reflecting the waves 
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Though Larmor’s proof is quite convincing it is interest¬ 
ing to realise the way in which the pressure is produced in 
the different types of wave motion In the case of electro¬ 
magnetic waves Maxwell s original mode of treatment is 
the simplest A tram of waves is regarded as a system of 
electric and magnetic tubes transverse to the direction of 
propagation each kind pressing out sideways that Is In the 
direction of propagation Thev press against tne source 
from which they issue against each other as they travel and 
against any surface on which they fall In sound wavea 
there is a node it the reflecting surface If the variation of 
pressure from the undisturbed value were exactly propor 
tional to the d sptacement of a parallel layer near the Mrface 
ind if the displacement were exactly harmonic then the 
average pressure would be equal to the normal undisturbed 
value But consider a layer of air quite dose to the surface 
If it moves up a distance y towards the surface the pres 
sure is increased If it moves an equal distance y away 
from the surface the pressure is decreased but to a slightly 
smaller extent The excess of pressure during the compres 
non half is greater than its defect during the extension haH 
and the net result is an average excess of pressure on the 
reflecting surface I ord Rayleigh using Boyle s law has 
shown that this average excess should be equal to the 
average density of the energy just outside the reflecting sur 
f ice In the case of transverse waves in an elastic solid it 
can be shown that there is <» small pressure perpendicular to 
the planes of shear that is in the direction of propagation 
and that th s small pressure is just equal to the energy density 
of the waves I he experimental verification of the pressure 
of elastic solid waves has not yet been accomplished but the 
pressure due tc sound waves has been demonstrated by 
Altberg worl ng in Lebedeff s laboratory at Moscow the 
pressure obta ned somet mes rising to as much at o 34 dyne 
per sq cm By means of a telephone manometer it was 
found that through a large range the pressure averted on a 
surface was proportional to the intensity of the Strand 

Both theory and experiment justify the conclusion that 
when a source is pouring out waves it is pouring out with 
them forward momentum which is manifested in the back 
pressure aga nst the source and in the forward pressure 
when the wives reach an opposing surface and which In 
the mennwh le must be regarded as travelling with the 
train It was shown that this idea of momentum in a wave 
train enables us to see the nature of the action of a beam of 
light on a surface where it is reflected absorbed or refracted 
without any further appeal to the theory of the wave motion 
of which we suppose the light to consist In the case of total 
reflection there is a normal force upon the surface in the 
case of total absnrpt on there is a force normal to the surface 
and a tangential force parallel to the surface while in the 
case of total refraction there is a normal force which may be 
regarded as a pull upon the surface or a pressure from 
within In any real refraction there will be reflection as well 
but with unpolar sed light in the case of glass a 
calculation shows that the refraction pull is always 
greater than the reflection push even at grazing incidence 
An experiment made by the president in conjunction with 
Dr Barlow was described to srrve as an illustration of the 
idea of i beam of I ght be ng regarded as a stream of 
momentum A r tangular block of glass was suspended by 
a quartz fibre so that the long axis of the block was hori 
zontal It was hung in an exhausted case with glass win 
dows and a hor zontal beam of light was directed on to one 
end of the bl ck so that it entered centrally and emer g ed 
centrally from the other end after two internal reflections 
Thus a stream of momentum was shifted ptrallrl to itself or 
in this particular rase a counter clockwise couple acted on 
the beam By su table means the clockwise couple on the 
block due to the pressures at the two internal reflections 
was dist nelly observed and approximately measured The 
result obt lined was of the same order as that deduced from 
the measurement of the energy of the beam by means of a 
blackened silver disc 

The extreme minuteness of these light forces appears to 
put them beyond consideration in terrestrial affairs but in 
the solar system where they have freer play and vast time* 
to work in their effects mjy mount up Into importance On 
the larger bodies the force of the light of the sun Is small 
compared with the gravitational attraction but as the ratio 
of the radiation pressure to the gravitation pull vanes in- 
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versely u the radium If the density 11 constant the pressure 
will balance the pull on a spherical absorbing particle of 
the density of the earth if Its diameter is about a hundred 
thousandth of an inch The possible effects of radiation 
pressure may be illustrated without going to such fineness 
as this In the case of a particle of tne density of the earth 
and a thousandth of an inch in diameter going round the tun 
at the earth s distance there are two effects due to the sun s 
radiation In the first place the radiation push is 1/100 of 
the gravitation pull and the result is equivalent to a ditninu 
tion in the sun’s miss In the second place the radiation 
absorbed by the particle and given out again on all sides is 
crushed up in front as the particle moves forward and is 
opened out behind There is thus a slightly greater pressure 
on the advancing hemisphere than on the receding one and 
this appears as a small resisting force in the direction of 
motion Through this the particle tends to move in a de 
creasing orbit spiralling in towards the sun As there is 
good reason to believe that some comets at least are com 
posed of clouds of dust there is hope that some of their 
eccentricities may be explained by the existence of rad ition 
pressure If the particles of a dust cloud circling round the 
sun are of different sizes or densities the radiation acceler 
ations on them will differ The larger particles will be lest, 
affected than the smaller will travel faster round a given 
orbit and will draw more slowly in towards the sun Thus 
a conut of particles of mixed sizes will gradually be de 
graded into i diffused trail lengthening and broadening the 
finer dust on the inner and the coarser on the outer edge 
If a planet while still radiating much energy on its own 
account captures and attaches to itself as a satellite a 
cometary cloud of dust in which there are several different 
grades with gaps in the scale of size it may be possible that 
in couise of time the radiat on pressure effects will form the 
different grades into different rings surrounding the planet 
Such may possibly be the origin of the rings of Saturn 


Cruoh 4 PHILA 1 AJ SUITS Oh THF Uhl P 
AlIShWN 

'T'HF paper read by Sir Trank Younghusband at the Royal 
Geographical Society on Monday February 13 was 
on of the most interesting and instruct ve that the fellows of 
that society have been privileged to 1 sten to for many years 
It afforded a striking exemplification of the advantages of 
a due coordination of geographical facts and their com 
bi ution by a master hand into 1 well arranged whole 1 he 
country traversed by the Tibet miss on was by no means 1 
terra incognita to the geographer for its main features h id 
long b en known through the labcurs of the zealous native 
explorers of the Survey of India But it is none the less 
true that Sir trank Younghusband s admirable descriptions 
of the conditions of nature and nnn in that romantic region 
enabled his audience to realise those conditions in a way that 
was never before possible and brushed away many false 
ideas which had been previously entertained The speaker 
was also able to touch briefly upon some of the results ob 
tained b\ the scientific experts who accompanied the mission 
as well is by the survey party under Captains Rawling and 
Ryder which in the late autumn did excellent work along 
the whole course of the Upper Brahmaputra prov ng de 
finitely that no peaks higher than Everest exist on this flank 
of the Himalayas 

In regard to the general nature of the country traversed 
Sir F \ounghusband was able to correct the current idea 
that the whole of Tibet is more or less barren and worthless 
This mav be true for northern Tihet the part traversed by 
recent European explorers but not for the southern third 
which is dotted over with thriving villages and well built 
residences The valleys in which Lhasa Gyantse and 
Shigatse are situated as well as that of the Brahmaputra 
are neither barren plateaux nor narrow V shaped 
gorges but flat valleys covered with good soil well 
Irrigated and richly cultivated The passage to Tibet as 
made by the Kongra lama Pass involves however a sudden 
change from the deep-cut valleys and luxuriant vegetation 
of Sikkim to wide plains on which not a tree Is to be seen 
while if in some secluded nook a plant a foot high is met 
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with it u s curiosity the summer climate of khamba 
jong waa described as charming while the unrivalled pano¬ 
rama of the Himalayas at the very culminating point of 
their grandeur is a full compensation for anything that may 
be otherwise lacking Sir Trank Younghusband"* eloquent 
descriptions of the snowy range as seen from the north with 
the ever varying atmospheric effects are of spr tal interest ai 
the first ever given by a European capable of appreciating 
adequately the glories of the prospect 
The discovery by Mr Hayden of the Ind an Geological 
Survey of a bed of fossil oysters permitted an accurate de 
termination of the age of the hills in this part of Tibet show 
ing them to be grolog cally quite recent though somewhat 
Ider than the main axis rf the Ilinulayan range The 
Chumbl Valley through which the final advance was made 
is lets wide and open than the valleys n Tibet proper of 
which in fact it is not considered a part The passage 
hence into Tibet made during the he ght of winter by the 
Tang la Pass 15 zoo feet high involved much suffering from 
the effects of the great cold (18® below zero Fahr ) combined 
with the rarity of the air 1 he subsequent march over the ele 
v ited plateau was made n the teeth of b tter winds and 
blinding blizzards which continued through January 
Fcl ruary and March But 01 arrival at Gyantse (April 11) 
the pr ng cld was left behind Willow and poplar trees 
were burs ng 1 no fol age and the banks c f the river were 
covered with asses of iris plants which later on became 
sheets of purple On July 14 the day of the start for I hasa 
heavy rain destroyed the delusion that Tibet is a rainleas 
country Frequent rain w s exper enred until September and 
the size of the r vers showei that this part of Tibet receives 
-—probably up the Brahmaputra Valiev—a quite considerable 
rainfall Finally in d lovelv vallrv 1 cered with trees rich 
v th cultivation and wat r lly user as broad as the 
I h lines at Westminster the mysterious city which no living 
T uropean had seen before was at last reached hidden away 
I > range after range of snowy mountains It proved any 
thing but a dreamland c ty and its streets were hornblv 
1 uddy but the grand lama s palace was an imposing mas 
\e structure I ven the leading men were of low mental 
cilibre having much of the nature of children The T 
R mpochi—the leading lana—though benevolent and 
genial had few intellectual attainments and was firmly con 
c need that the earth was tr angular while the rel gion of 
the Tibetans was describe I as the nost degraded form of 
Be ddhism in ex st nee 


7 HT IONDON CONttRbNCt OY SCHOOL 

HM.irNF 

•T'HF conference cn s hool hygiene organised by the 
Royal Sanitary Institute met on 1 ebruary 8 aajl to 
at the University of london S r Arthur Rucker who wqs 
installed as president of the conference deJiveied an addrpS] 
in which he insisted that the elements of education shquB 
include some knowledge of the dangers by which mqnkinH 
surrounded ind of the means to keep them at bay and 
those to whom young lives are entrusted should learn-j^ 
main outlines of hyg ene 4 H 

The ignorance of household management and of 4 he jufl 
ciples of hygiene among the poor is respons ble in no Bhql 
measure for their high preventable mortality their laiepoi 
physique their intemperance and their poverty How poe 
sible it is to better the conditions of modem life and thus tc 
improve the health happiness and phys cal powers of the 
people and thereby their menta vigour and industrial 
effle enrv is generally recognised and t th s end a suitable 
hygienic education moral and material of the future parent! 
stems essential Not onlv have 14 000 medical men and thi 
Commissions on Physical Uogcnerat on recommended that 
such teaching should be made compulsory but the English 
Board of Education and the Scotch Fducation Department 
have accepted that recommendation It is important that 
from the earliest years of school life children should be taught 
by example as well os pre ept the elements of healthy living 
The knowledge that may be procured subsequent to that age 
is often gamed at the price of a needlessly costly personal ex¬ 
perience The object then of school hygiene is to secure for 
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tht* phvsic 'll life it* maximum possibility of sound health and 
to develop tht mental life aide by side with thi* The need 
cf bodilv health a* the foundation of sound mental work is 
1 irgclv recognised at the prei>ent day and we mutt not rest 
i ntent until m the homes as well as in the schools there it 
siund knowledge of what may be done to give the proper 
nvuoninent for healthy life and work 
\t thi conference consideiable prominence was given to 
the subject of the physical development and physical inspection 
f the scholar Fresh tir feotd light wholesome food and 
ibundont sleep are essentials of development These should 
turm ax it were the compulsory subjects in (hildhood The 
to relat on between the hetlthy mind and the healthy body 
is disputed l) n> one ind jot it is necessary still to plead 
igainst the unimportant position which is given to physical 
cducati n in the curriculum of a large majority of schools 
pirttcultrly in those for girls The responsibility of thp 
ed icatirn mth rity miv be said to be cf a dual ntturo viz 
the rtS| i nsihility not to injure the child s health dur ng 
sthool life cither bj bid building or furniture bj the dis 
ipl ne or curriculum of thi ihool or bv prevent ibl risks 
<f infc turn ind the responsibilitv to tike the consequence 
f its rvvn defective tninmg of thi future parent The rela- 
t vc merits of svstems and methods of physical training were 
n t discussed but free |lay was held to be piefcrible to 
gymnastics for physical training The methods in the formei 
ire more spont ineous and thorough and the most rnthu 
siastic disciple of gymnastu « does not wish the gymn is um to 
take the place of our gnat g imps Discipline prompt and 
unquestioning obedience to command is perhaps the greatest 
gain derived from class drilling But the lesson in physical 
exercise is not the only opportunity for p tying attention to the 
needs of the growing child If the best results are to be 
produced the necessary standing and sitting positions nf (he 
pup Is ihrxugheut the rest < f the school routine must n t be 
tre ited with indifference 

I he early age at which children commence education and 
the length of the stho 1 dav were both objects of adverse 
comment It was pointed cut that in primary schools 
hildren at three years of age pass the same number of hours 
in s hoel as those f fourteen years of age and in secondary 
schools i child of fourteen has allatted to him the same 
number f hours of woik is th youth of nineteen I onger 
interv ils at rest and recieltion and the abolition of home 
work fc i voung children were idvocatrd ind it was pointed 
i ut that n the experience of many authorities the beginning 
cf the diy afler a n ght s rest the ommencemtnt of the 
week ifter the Saturday and Sunday rest and the beginning 
cf i term after the rest of thi vacation are the times when 
the best work is accomplished 

It is at present by no means unusual in many first grade 
girls schools to mak the first test which a pupil undergoes 
a phvsic il one based on i medical inspection Before a 
scholarship can be held physical os well as mental fitness 
sh uld be required to be shown It is a waste of public 

r iKinev to ill t scholarships to those who are physically unfit 
■Snake use. i f them But while we may discuss the physical 
Mpectun of children as specially refercble to the school 
■*ird c f lift it which for convenience it is conducted we 
Id keep in mind the betring of the facts thereby dis 
d cn th periods of life which precede and follow it 
Much edu itional energy is at present misspent in endeavour 
ing to educate children who are physically unfit as 
evidenced in Glasgow by the snail proportion of underfed 
children who reach a nascnable standard of proficiency 
a tording to the master s estimate In this important work 
nf physic il inspection the s hool teacher should be able to co 
oper He ntelligently with the medical man 
Owing to various causes artificial and economic 
thousands f children three years of age ore found in Fnglixh 
element iry schools It is a question whether taking the 
child out rf the mother s h aids for the greater part of the 
day at so tender an age mav not have weakened the 
matern it inst net It is artain on the other hand that 
owing to the high susrr ptibihty to certain infectious diseases 
amongst such young ihildren the practice is dangerous and 
the conference passed a resolution to the effect that no child 
should be permitted to begin formal instruction in school 
class* s under the age of six 

The subject of school buildings and equipment is one 
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*of great importance The school premises often need to be 
improved if they are to illustrate the sanitary precepts which 
it is necessary to inculcate and if they are to enable the child 
to pursue its education under the beat hygienic environment 
The requirements of the Board of Education with reference 
to the floor space and air space given to each child were sub¬ 
ject to some adverse criticism Surety it may bo claimed 
that as is feet is generally recognised at the healthv 
minimum floor spate per child 10 feet should no longer be 
officially recognised as sufficient 1 he school furniture more¬ 
over generally leaves much to be desired Observation baa 
shown that the difference in height of the children of the 
same age may vary from b to 11 inches and this difference 
in height and growth ought to be provided for in the 
seat* and desks of evenr class room if physical deformities 
are to be prevented That is to say the desks and seats 
should be adjusted to the pupils bodies and not the bodies to 
the desks and seals leacheis moreover, must be taught 
to realise that though their effective administration may 
be uded by efficient inspectors actual daily care in provid 
mg fresh air including cleinliness and teaching the children 
to use ill sanitary appliances with cleanly decency is a re 
sponsibilitv which cennot be shifted to other peoples 
shoulders Unfortunately however the local authorities 
themselves n cd stimulating and educating Nor is this to 
be wondered at when one recalls the fact thit the English 
Board of Fducution though responsible for the compulsory 
attendance at school of some 6 noo 000 children is -bso 
lutely without expert iss stance wl er« problems of health and 
sanitation arc concerned 

The last dav of the conference was devoted to discussions 
upon the naming of teachers and scholars in hygiene Not 
only must thp teuher have 1 knowledge of hygiene but he 
must also be made responsible for the supervision of the 
hvgiemc environment of the pupil while at school and hr 
must ever bear in mind the circumstance that he will 
probably do most to create a sanitary conscience among the 
rising generation by extmpli and personal influence The 
training in the observation of sanitary precepts is a form of 
moral training and if the home influences are antagonistic 
to those of the sthool the home influences will often prevail 
The dirty and neglected child indicates the necessity of 
attempting to do somethin)? to improve the parent The 
teaching of hygiene to the scholars must be suitably 
graduated to thi age and capacities of the scholars whereas 
from the very commencement of school life the object lessons 
of a smitary environment should always be present! d to the 
child it is not before he at least reaches the age of seven— 
and several authorities prefer a later age—that he should 
commence to receive definite instruction in domestic and per 
sonal hygiene 

Subsequent to the age of ten or eleven the scholar may be 
taught some of the more elementary scientific principles in 
solved in hygiene precept and practice but in the whole 
scheme of teaching hygiene it is only from the broadest point 
of v irw the simple and essential laws of health that requtre to 
be taught It is dmost sufficient to give to the scholar rules 
regarding health ind reasons for them If the teacher is to 
have an irtelhgent appreciation of the significance of hygienic 
pr nciples he must be taught the elements of physiology 
The two subjects naturally go hand in hand and must be 
taught together Their interests mutually reinforce Phvsi 
ology gives the basis ind hygiene the application 

Rcferenre was made at the conference to the circumstance 
that it had bom repeatedly urged that there is no room for 
extra subjects such as ‘ hygiene ” to be taught at our 
schools but surely hygiene if properly taught need not con¬ 
tribute to further over pressure The subject of hygiene hat 
a great educative value in itself and there is no subject 
which can be so e tsily co related to many other branches of 
knowledge Hygiene could be introduced at the practical 
outcome of the whole of the science teaching in the school 
and if the subject is properly taught to the teachers an enthu¬ 
siastic and intelligent teacher could prepare his or her own 
scheme of work and obtain the necessary results without the 
displacement of a single subject at present being taught 
The great requirement for success in whatever may be 
attempted is an enthusiasm which will stimulate both the 
teacher and Scholar to convert knowledge into conviction and 
conviction into conduct 
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In connection with the conference there was a trade e\ 
hibition of school building: and furnishing appliances which 
ronaiated chiefly of school furniture and the Board of tduca 
tion the Scotrh Education Department the Technical In 
■struction Department for Ireland the London County 
Council Home Office Ac contributed loan exhibits 

A. conference upon school hygiene international in char¬ 
acter is to be held in London in 1907 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridcb — 1 he subject selected for the Adams Pruc in 
1906 is The inequalities in the moon s motion due to the 
direct action of the planets The successful candidate will 
receive about 115! 

The syndicate ippointed to draw up a scheme of instruction 
nnd examination m mining engineering has issued c second 
and amended repoit to the Senate It is proposed that i 
diploma in mining engineering be granted to students who 
hive passed the previous examination and have kept nine 
terms and who have attained an honours standard in 
geology and chemistry in part 1 of the natural sciences 
tripos and a second class standard in certain of the papers 
in the speiial examination in mechanism The candidates 
hive also to pioduce a certificate in mechanical driwing 
lhis amended si heme meets the objections which had at one 
time been rused to the recommendations of the syndicate 
and it was warmly welcomed it the discussion in the 
S nite house a week or two ago 


Mr Wiiuvm I orisg formed} fdlow of Kings College 
C imbndge and late director of education under the Counts 
Council of the West Riding of Yorkshire his been ap 
pcinted warden of the Goldsmiths College New Cross 

Science atates that the Lmperor of Germany has directed 
the German Ambassador to the Imted States to lay before 
President Roosevelt in offic il form the suggestion for in 
1 xrhangc of piofessors between German md American umver 
s ties which he made to the American Ambassador cn New 
A ear s Dav 

The administration of the Board of Fducition in respect 
of secondary schools under the board s regulations for 
si (ndary schools as also of charitable trusts and endow 
ments conneetid therewith will be conducted in future in 
the board’s oftucs at Whitehall and not at South Ken 
sington All eorrespondence on these milters should therefore 
be addressed to the Secretary Board of l duration Whitehall 
I ondon S W J his change docs not apply to the bo ird s 
administration under the regulations for evening schorls 
technical institutions and schools of art and art classes 
which will remain for the pres nt at South Kensington 

Is the Journal of the Royal Statistical Society for 
December 31 Mr L I Price contributes a paper on 
the accounts of the colleges of Oxford 1803-11)03 
with special reference to their agricultural revenues 
An interesting feature of the discussions was the reference 
to the disastrous results arising from the new statutes 
drawn up bv the last commission consequent on the fact 
that the work of tha commission was done at a time when 
agriculture was prosperous and no sooner had the sittings 
ceased than agricultural depression came on the country 
and the resources of the colleges were seriously hampered 

I hs trustees of the Peabody Education Fund have we 
learn from Science voted to dissolve their trust An appro 
prlation of »oo 000! for the George Peabody School for 
leachers in Nashville Tenn was made by a unanimous 
vote the State and city having together voted an equal 
•urn for the school This appropriation leaves a fund of 
approximately 340 oool which will be distributed later 
among other educational institutions From the same source 
we (earn that the trustees of Syracuse University are about 
to construct with the bequest made to the university bv the 
late Mr John I yman which is said to amount to 4b 000 1 4 
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building to be known as the John I Milan laboratory of 
Natural History Mr Adolph I ewisohn cf New York has 
given xooof for the reconstruction of the chemical labor 1 
tones at Dartmouth Cdlege 

Tub following recent appointments are mnounced — 
Dr Ernst Neumann associate professor of physics at 
Marburg, Dr tmil Wiechert professor of geophysics at 
Bonn Dr Holleman of Groningen professor of inorganic 
chemistry at Amsteidam Dr Bernhard Dessau of Bologna 
professor of physus at Perugia Dr t. Russjon of 
Cracow professor of mechanics at I emberg Dr L Cour 
vomer of Heidelberg obi ver at the Berlin Observatory 
Dr Ferdinand Henrich associate professor of chemistiv 
at Erlangen Dr Boehm associate professor of mathe 
mitics at Heidelberg Dr Kueser ptofessor of mathe 
mtics at Breslau Dr Ih Vililen rf Konigsberg ass 
nate professor of m ithematics at Greifswald Dr M 
Weber professor of mechanics at the Hanover Technical 
College Mr B H Camp and Dr G D Richardsm 
instructors in mathemat cs it A\ slevan and Yale l m 
versities respectively 


SOUETIFS AND ACADFMILS 

London 

Royal Society, June 16 1904 —“ On the It tluence of 
the Time 1 actor on the Con elation between the Birometuc 
Heights at Stations more than 1000 Miles apart By 
1 I Oavs-lrowiM Cav* Cm ton College Cambridge 
Communu ated by Prof Karl Pearson h RS 

I he conclusions drawn from the results given in this 
paper are as follows — 

(t) Ihc correlation between the barometric readings at 
two stations upwards of 1000 miles apart depends upon the 
interval between the readings In the case of Halifax and 
Wilmington the correlation is sensible for at least nine 
days and it reaches a maximum for an interval of about 
sixteen hours in summer and twenty three in winter F 1 
these stations and also for St Helen t and Cape I own 
the obset vation at the more easterly station should be taken 
later for maximum correlation 

(2) There is a considerable correlation between the dai!\ 
rise at Halifax and Wilmington and this correlation 
thanges with the interval in c manner somewhat analogous 
to that in which the correlation between simultaneous 
heights at two stations approx matclv on the same meridt in 
il pends upon the distanic between them 

(3) lhere aie considerable differences between the sum 
nier and winter correlations md these differences are f th 
same general nature fer both pairs of stations considered 

(4) It is possible to piedut the barometric height at one 
station from an earlier height at a second station more than 
1000 miles away with a fair degree of accuracy the mean 
observed error for forty dates taken at random for Halifax 
ind Wilmington being o' 13 

Jtnuiry 19— On the (omparitive 1 fleets of the Tn 
panosomata of Gambia Fever ind Sleeping Sickness upon 
Rats Bv II G Pllmmar Communicated by C J 
M irtin I R S 

The organisms used In these experi nents weic g ven to 
the author by t ol Bruce F R S and they were taken 
from monkeys which had been inoculated in Africa from 
cases of the respective diseases so that when the author s 
experiments were commenced each organism had bet n 
through one monkey and they were therefore similar as 
regards conditions 

Rats inoculated with the Trypanosomata from Gambia 
fever lived about two and a half months the Trypanosomata 
were present In the blood from about four weeks alter 
inoculation until death Post mortem the organisms wen 
present in the blood and in all the organs the spleen was 
very much enlarged and the liver and kidnevt were con 
gested The lymphatic glands were enlarged 

Rats inoculated with the Trypanosomata from sleeping 
sickness hved without anv symptoms for a period of from 
six to nine months when tnev became paralysed first in 
one hind leg and then in the other and they died in from 
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two to eight week* alter the paraplegia wai complete living 
altogether up to eleven or twelve month* At no time were 
any 1 rypanoaomata found in the blood nor poit mortem 
in the viscera or gland* But in the ipinal cord they were 
present in small numbers and inoculation o( the cord 
into other rat* has produced similar symptom* whilst in 
oculation of the organs has been negative In sections of 
the spinal cord amoeboid and adult form* of the Trypano 
soma have been found and also those lesion* which Dr 
Mott found in the nervous system of man in lases of 
sleeping sickness vis a considerable cellular exudation 
around the vessels lhis is not found in monkeys in which 
the organisms become generalised and do not get localised 
in the nervous system as is the case in rat* 

these experiments go to show that the organisms ssso 
dated with the diseases of Gambia fever and sleeping 
sickness which are thought by some to be the same disease 
in different stages are quite distinct in their effect* and 
they are also distinct morphologically that the Trypano¬ 
soma of sleeping sickness can be inoculated into rats which 
has been denied and that there is a great s milanty in 
the lesions produced in the nervous systems of man and of 
rats -uid in the localisation of the disease to the nervous 
system 

Trom experiments made a double infection would seem 
to be quite possible and to be a likely event in the** 
diseases 


Quarts F lire* and its 1 einperaturc Coefficient By Dr F rank 
Horton, St John s College Cambridge late Mackmnon 
Student ( ommunicated by Prof J J X homson F R S 

In this research the dynamical method of experimenting 
was employed and the mvcstigaton was divided into three 
parts — 

(l) The determination of the absolute value of the torsion 
modulus 

(a) I he variation of the modulus between 15 0 C and 
100° C 

(3) Ihe variation of the modulus between so 0 C and 
1000° C 

The rad 1 of the fibres used were determined by measur 
ng their < rcumferences the fibres bung rolled tetween 
two fine gloss capillary tubes and the number of revolutions 
indc in travelling a distance of 5 mm counted By this 
method fibres of diameter 0001 cm were measured to 
o 01 per cent 

In the second part of the research the jacket enclosing 
the fibrq was heated by using the vapours of various liquids 
toil ng under atmospheric pressure lhe nodulus of 
r gidity wis frund to increase as a linear function of the 
temperature but the values of the tempeiaturc coefficient 
of the modulus obt uned from d fferent fibres were con 
siderably d ffer nt In the experiments between ao° C and 
tooo° C tt t f bres were suspended ins de a plat nu m lube 
which was heated electrically It was found that the 
modulus of rigidity increased with the temperature at 
first as a linear function of it but as the temperature rose 
the rate of increase gradually diminished and a maximum 
rigid ty wax attained at about 88o° C After passing this 
point the rigidity decreased very rapidly with increase of 
temperature 


Note on the Cause of the Period of Chem cal Induction 
in the Union of Hydrogen and Chlorine Bv D L 
Ohapman and C H lutfstt Commun cated by Prof 
II B Dixon 

Th* induction period in the union of hydrogen and 
hlortne exposed to light which has been ascribed by 
various authors either to a change in the physical con 
dit on 0/ the chlorine or of the mixture of hydrogen and 
• hlorine or to the primary formation of an unstable inter 
ned ate compound has been shown by the authors to be 
due to impurities The impurities are those which react 
with chlorine such as ammonia and sulphur diox de At 
the ordinary temperature in the dark the reaction between 
these substances and chlorine is not completed In the 
light or by raising the temperature these imourities can 
be ent rely removed by the chlorine The time required 
for their renpeat is the induction period during which 
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the chlorine is rendered incapable of combining with the 
hydrogen 

It has been hitherto supposed that an induced mixture 
of hydrogen and chlorine if left to stand for some time in the 
dark must be again induced before combination will proceed 
at its normal rate This is not the case if a quarts actino 
meter is substituted for a glass one 

The Theory of Symmetrical Optical Objectives—Part 
II By S D Ohalmare Communicated by Prof Larmor 
Sic R S 

In photographic objectives consisting of two similar 
lenses symmetrical to a central stop the back member is 
generally corrected for spherical and chromatic aberra¬ 
tions astigmatism and curvature of field for distant 
objects and thus the whole system is perfectly corrected 
for unit magnification lhe present paper discusses the 
aberration* for distant objects In part 1 it was proved 
that to the first approximation the above defects are 
corrected in the whole system when they are corrected in 
the single member By geometrical constructions using 
the symmetry with respect to the axis and to the stop 
these results are extended to practical system* The paths 
of parallel rays incident on the combined system are 
obtained frtm those of two sets of parallel rays incident 
on the single system the aberrations of the combined 
system are expressed in terns of the single system with 
small errors—negligible in practical systems—due to the 
image of the stop being imperfect 


Fxterior Ballistics Frror of the Day and other 
Corrections to Naval Range tables Bv Prof Geo 

Forbes, F R S 

Gun sights are always marked for standard conditions 
of muzzle veloc ty (m v ) and a r dens ty (ad) When 
either of these change the sights must be corrected The 
author finds from theory that if a d is increased m fold 
and the range is diminished m fold then the elevation 

and t me of flight must bt di nm shed m fold and em 

pirically that up to io° of elevnt on {10000 yards for a 
it’ gun) elec at on varies verv closely is 1 [m \ ]* as in 

vacuo On these laws he cal ulated fron the naval 

range table of c 13' gun 8501b* shot 24(3 m v at a 
4 b 8 and 10 thousand yards the table for a 6* gun 
molb shot iqf oft secs The elevations only differed 
fron the Naval 6 table by 1-4 2+2 and +4 

min of arc 

The laws therefore may be applied with perfe t con 
fidence for the conparatvelv snail variations that occur 
in any one gin 


Linnean Society Jsnua y 19—Prof W A Ilerdmsn, 
1 R S pres lent in the cha r —The Rev T R R 
'tabbing exh b ttd and explained specimens c f Crustacea 
1 var ous wa\s r markable for structure h bits habitat 
r colouring —Botanical collecting Dr A Henry The 
actual methods were briefly alluded to stress being laid on 
truthful labell ng of the specimens at the moment of col 
lection instead of months afterwards when identical 
numbers were often given to plants of different provenance 
Dr Henry described observat on* made by him in China 
He alluded to mimicry in plants in the case of two species 
of I ysimachia (a protomorphir genus in China) one of 
which mimicked Paris quadrtfoha with 4 leaves while the 
other recalled another species of Paris with 10-ia leaves 
He referred also to the extraordinary richness of species 
on calcareous soils as compared with other soils a fact 
constantly seen in Chip* and well marked also in France 
and asked for some explanation In China as elsewhere 
pure woods were rare being only formed by a few 
conifer* like Abie, targe,tt at high altitudes in Hupeh 
Cupreuut funebr 11 m the same province at lower levels 
(the home of the Reeves* pheasant) Ptnut Mauontana 
(almost everywhere in the central and southern provinces) 
other species of p, nUf more loca i also cwrtain <rf 

oak widely distributed and Alnue nepalemte in Yunnan 
1 he explanation of the occurrence of pure forests was also 
™ m P Ie J tB 'y understood eg in this country 
Mti seeded freely and in some places for a time looked as 
if It would grow into a pure wood but apparently pure 



February 16, 1905] 


NATURE 


381 

forests of ash only occurred on extremely rich toil in eome Sir John Murray spoke, on the relation of oceanography 

district* in Ruma With regard to botanical collecting to other science* He pointed out that recent expeditions 

three stages had occurred At an early period plants were had made only inconsiderable alterations in the contour 
collected to be merely named and classified in fact they lines of the sea bottom published in the Challenger reports 
were treated like postage stamps The second period and was of the opinion that no great changes were likely 
began with Sir Joseph Hooker who inaugurated the study to be made by the soundings of future expeditions He 
of the geographical distribution of plants The third expressed his belief that the great ocean basins bad been 
period that of the present day was a step forward in practically unaltered through geological time but that the 
that attention should be paid to the plants themselves as continents including a zone of not more than 200 miles 
social organisms living in harmony and yet in competition seaward of their present outline had frequently altered their 
together and Dr Henry urged that the time had come levels supporting this belief by the fact that all known 
when the hunt for new species should cease to be the sedimentary rocks ore of terrigenous character to the 
sole aim of the collector, and the study of the known exclusion of deep sea materials The meteorology of mid 
species be taken in hand in their living conditions He ocean where the diurnal temperature range of the water 

advocated map making of small areas census taking is about a° F was contrasted with the meteorology over 

measurements records of natural seedlings soil shade land masses where absorption and radiation are high and 

He and to illustrate this plan showed a senes of slides the diurnal atmospheric range may amount to 8o° T As 

taken in France the idea of which was to explain how the an example of the fir reaching effects of temperature Sir 

commoner species of trees behaved at different altitudes John Murray cited the ringe of annual variation where 
and on different soils —Cranial osteology of the fishes hot and cold currents arc it war amounting in some t ases 

of the families Osteoglossida: Fantodontidx and to 40° h in such regions the animal death rite is very 

Phractolrenudas Dr W G KUswoBd lhls paper is high and the deid organisms decomposing on the bottom 
a fourth instalment of the results of an extensive mvesti start the formation of gliurcmtc a well known constituent 
gation upon the skull of the lower teleostean fishes begun cl sedimentary rocks As another result of temperature it 
in 1896 Descriptions ere given of the skulls of Osteo has been estimated that a tropical Cop<j*od lives twenty 
glostum Hetcrotis Arapaima Pantodon and Phraeto fiur times as fast as an Arctic Lopepod in the same period 

limui and in a summary Dr Ridewnod points out th it of time this may (\plain the predominance of specimens 

the evidence of the skull goes to show that the thi e ind paucity of spec es in the Arctic as compared with the 
gencri Osteoglossum Hetrrctis and Arapaima fiist tropical fauna In onnection with chemistry he pointed 

brought together into the family Ostroglossidre by Di out the gradual trensference cf lime from the poles to the 

Gunther constitute a perfectly natural group that the tropics by rrgamc agency ind in connection with 

Pantodontidae are more closely related to the Osteoglossida- physiology the possible relation between the serous and 
than to any other family of fishes as has been suspected similar fluids of existing organisms and the constitution 
since the first discovery of the genus Pantodon in 187b jf the primaeval sea in which life first began on our earth 
and that the Phractolxmidre do not in their cranial oste 
ology offer anv evidence of dose alliance with either of 
these families 

February 2 —Prof VV A Herdman FRS president 
tn the chair—Descriptions of some new specie* and notes 
on other Chinese plants W J Tutohnr. The species 

in question had been found on the island of Hong Kong acierminauon or me copper content jwnicn snomo ne 

with one from Kowloon and one from Wei hai wei between 605 and Gi 5 per cent) of Muntz s metal The 

Bentham s Flora Hongkongensii in 1861 enumerated author also discusses the elec time hemic il propert s of 

1053 apecies from the island 159 of which had not at that Muntz s metal The metal is largely used as 1 she ithing 
time been found elsewhere but at the present time only t o protect ships bottoms from certain mollusca and nlgx 
about 50 of these remain peculiar to the island The flora and t0 be successful it should dissolve in sea water lust 1 
as now known amount* to about 1400 species of which a sufficient extent as to render thr surface poisoncus the 
too are regarded as endemic though probably many will best conditions being the equal dissolution of the copper 
be found natives of the mainland hems amount to 100 and zinc Ihe author shows how these may be caliulited 
grasses about aa many Leguminoss nearly as many approximately by supposing that the electrolytic dissolution 
between 70 and 80 CyperacM Composure more than 60 and rate is proportion il to the he it cf formation of the 
orchids 60 Quercus Eyrtt first found by Capt Champion, was ultimate compounds (rin and cuprous chlorides) ind to 
not collected by any recent collector until the author re found the conductivities of the metals which dissolve The 

it in quantity even Hance had declared that Champion equilibrium between sodium sulph ite and magnesium 
must have been mistaken in his locality Die luxuriance 
usually associated with tropical vegetation is here wanting 
due to the poverty of the soil which is almost exclusively 
disintegrated granite The new territory leased to Great 
Britain in 189% has an area of about 300 square miles 
that is ten times the area of Hong Kong Lantao is an 
island resembling Hong Kong but its highest peak is 
30J0 feet with many well wooded ravines and when ex 
plored will doubtless prove rich in plants —Revision of the 
European marine forms of the Cirolaninre a subfamily of 
Crustacea Isopod a Dr H J Hanssn Three new species 
are described— -Ctrolana ralhca C Schtmdlit and Eurydtce 
affims Comparative tables of the genera and species are 
supplied distinguishing eight European species of Cirolana 
one of Conilera and six of Eurydtc* 

Challenger Society January at —'Mr J hn Murray in 
the chair —Mr E W L Holt exhibited ami made remarks 
on some rare and interesting deep-water fish and Crustacea 
from West Ireland —Dr R N Wolfandan exhibited and 
made remarks upon some Copepoda from the Gauss (Ger 
man Antarctic) expedition their large size up to 10mm 
was remarkable as also the fact that of the 4a species 
from the Gauss and Belgtca five were common to the 
subpolar seas and continuous by way of the mesoplankton — 
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sulphate K B Denison Experiments--- 

standpoint of the phase rul are dexcrilcd the object of 
which was to deternunt whether the double salt of sodium 
tnd magnesium sulphates aMgSO, Na,S 0 4 which has 
been dt scribed as a naturally 1 curnng mineral is capable 
of existence in contait with solution that is whether it 
has been formed in nature bv the evaporation of saline 
waters The correspond nj, potassium compound is known 
to occur m Stassfurt is Iangbemit and it was thought 
that a detailed investigation might result in the isolation 
of the sodium langbcimt from solution Dilatometrr and 
tensimeter experiments pointed fairly conclusively to th« 
assumption that the compound sodium langbcimt annot 
\ist in contact with solution at feist b low ioo° ( and 
hence this substance if found as a mineral must be 1 
product of a higher temperature —Refractory materi il« for 
furnace linings E K tcott 

Mmeralogical Society, January 31—Prof II A Mien, 
FRS, president in the chair —Dnnahte from Wheal 
Maudlin Cornwall crystallographic characters of barium 
■ adium bromide Prof II A Mlar*. —Epidote from Inver 
ness shire H H Thomew. The crystsdlographic and 
optical characters were described A chemical analysis made 
by Dr Pollard showed that the mineral contained a verc low 


Faraday Society, January 30 —Prof A K Huntington 
in the chair—Mass analysis of Muntz s metal b> elec¬ 
trolysis and some notes on the electrolytic properties of 
this alloy J G A Rfiedln 1 he first portion of the paper 
describes an apparatus which was specially designed by 
the author for the purpose of the accurate and rapid 
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percentage of ferric oxide (6 81) In thu respect it was similar 
to Fpidbfes from Huntington Mass and the Zillerthal and 
like theta showed correspondingly low refractive and double 
refractive power and large optic axial angle as compared 
«ith epidotes i ontuining higher percentages of iron —Pre¬ 
liminary note on the regular growth of crystals of one 
substance upon those of another 1 V Barker. The 
observations of previous investigators were in general con 
firmed with regard to the growths of KI KBr KC 1 and 
NuNO, upon mice and of NaNO upon calotte In all 
cases a clean surface is nciessars Attempts to get a 
ugular deposition of N iNO, upon other rhoinbohedral 
carbonates of the calcite group and upon dolomite were 
without any positive result although the rhombohedra! 
ingle of some of thtm is much nearer to that of NaNO, 
than is that of calcite lhe topic axes however are in 
erder of magnitude as follows —NaNO, i date rhodo- 
chrositc dolomite ch ilybitc so that if the regular grewth 

depend in the fitting teg ther el sim 1 ir slructur s the 

rxpiriments point to thi usefulness of the concept on of 
topic axes I he cuthnr is continuing his observ itions — 

Appiratus for determining the density of small grams 

h A K Hallow** The method is by hydrostatic 
weighing and the grain is held under water (or prefer 
ibly alcohol) in a springe limp unde of briss wire and 
two cover glasses which is suspended from the beam of 
the balance bv a fine hair —F xliibits Specimen of phinacite 
ind one of aunchalcitc from Cornish localities A Rueeoll. 

Specimens of sulphide of lc id and oxide of zinc attificially 
produced in furn uts at I aurium H F Collin* 

Geological Society February i —Dr I F Msrr, 
b R S president in the chair On the sp< rang u n like 
irgans < f Glostopl rtt Brou maita Brongn TAN well 
Arb*r S me specimens fiom New South Wales on which 
scale fronds of Glossoptrris o ur also exhibit impr smons 
f nnnut bod ts not unlike the spcringu of t rtt n reernt 
md extinct ftrns tnd cytads Ihey haye neyei been found 
rvtpt in the closest assxntion with the scale 1 axes of GIos 
pleris end this is regarded cs in indie ttion that they nuy 
lie ittributed to th it genus a a nclusion supported by the 
cyidence of the scale fronds which show scars of att uhrtlcnt 
md fragments of the sac like bodies still apparently in con 
tinuity It is impossible to be quite certain that these lodics 
ue sporangia but there is much to be said for this uew 
The closest cntlogy may probably be found in the micro 
sporangia of cycadx A historical sketch is given of the pre 
sent evidence on the subject of the fructification of Glos 
sc {.tens If the present conclusion be correct (thu the 
sporangia wrrr borne on the smaller scale fronds) 
Glc ssoptiris rennot be included in any recent family of the 
true ferns 

Chemical 8ocie»y February a—Prof W A Tilden, 
F R S president in thi chair—The following papers were 
read —C nmphorvlcoibimide M O For*tar and H E 
Flora. The cuthors described this substance and some of 
its denvatiyes tnd reictions—Configuration of uonitroso 
camphor and its unstable modification M O For*tor. 
It is proposed tr represent ismitrosocamphor and its unstable 
lxomeridr by the configurations 

C„H„ C,If H 

/'N 

c / C *nd (_/ N c 
N OH O OH N O 

ty* form Aott form 

respe tivrlv Th evidence for this yiew it principally based 
i|x n the behaviour of the two isomerides towards magnesium 
methyl iodide—fhe determination of molecular weight by 
1 yering of vapour pressure E P Forman The author 
his wonted out tha details of a simple method by which 
molecular weights dan b* determined ■with moderate accuracy 
of the 
is dis- 
R 

MoldolB and J< H L*A«t The gtficnvldnminonaphtha 
lene obtained, by jVHg*r in i«S by debrominnting the 
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bromo anhydro base prepared by the reduction of 4 browse a 
mtroaceto-* naphthalide is now shown to be identical with 
the anhydro base obtained from Markfetdt’s ethenyltriamino- 
naphthalene by the diaxo method 

Mathematical Society. Februaiy 9 —Prof A R Forsyth, 
president, in the chair —The president referred to the lose 
sustained by thr society by the death of Mr R Tucker, 
who was honorary secretary of the society from 1867 to 
190a A resclution of condolence with Mr Tucker’* *ur- 
vivmg relatives was passed—lhe following papers were 
communicated General theory of traniflmte numbers and 
order types Dr E W Hobson. The paper deals with 
the well known contradiction which arises in the theory of 
aggregates and is expressed in the statements —Hie 
aggregate of ill ordinal numbers has an ordinal number 
which must be the greatest of all ordinal numbers that is 
the last of the senes but the senes cannot have a last 
dement The source of the contradiction is traced to the 
assumption that in ordered aggregate necessarily possesses 
a definite order type which can be regarded as an object 
viz the ordinal number coming immediately after all those 
which are the elements of the aggregate of which it ta 
the order type 1 he author proposes to deny this principle 
and points out that those parts of the theory of aggregates 
which ore of importance for the general purposes of mathe 
mntical analysis would not be affected by this denial—The 
Marlaurin sum formula Rev E W Barn** The paper 
contains a new form for the remainder and a fresh 
di monstraticn of the conditions in which certain generalisa¬ 
tions of lhe formula are valid—lhe asymptotic expansion 
of integral functions of finite non zero order Rev E W 
Born** The object of the paper is to investigate the 
asymptotic expulsions of functions of the class in question 
without making any appeal to the theory of divergent 
series It is shown that the most general type of integral 
function of finite non zero order with a single sequence 
of non repeated r rocs admits when the trgument is large 
an isymptotic expansion valid everywhere save in the 
neighbourhood A the zeroes of the function and all the co 
1 flic tents of this expansion can be built up from the simple 
Riemann /eta function Expansions are also found in 
the case of integral functions of multiple linear sequence — 

On the function 2 i /*' G H Hardy— On the re 

ducibility of covenants of binary quantics of infinite order 
part 11 P W Wood 

Edinburgh 

Royal Society Januaiy 23 —Dr Tiaquair in the chair — 
On deep water ship waves Lord Kolvln. lhe waves were 
supposed to be produced by a floating or submerged body 
of proper form moving forward with a given speed in a 
canal of rectangular section A solution of the approxi 
mate equations was first obtained for a particular form of 
surface wave associated with a definite distribution of pres¬ 
sure over part of the surface and moving forward with a 
given speed of propagation 1 he vanishing of the pressure 
distribution or foruve occurred for a given speed which 
coincided wifh the speed of propagation of the free sinus 
uidal wave When the forcive did not vanish it acted with 
or against the displacement according as the speed of 
propagation was less or greater than this critical velocity 
By a suitable synthesis of a series of distributed forcive* 
with their associated surface displacements the solution was 
put in a form which lent itself towards the elucidation of 
several important problems Ihus in certain cases it was 
possible to imagine a cover fitting part of the water surface 
and moving forward with the proper speed associating this 
form of surface with a definite forcive and in this wav a 
solution was obtained of the tram of waves accompanying 
the passage of a suitably shaped pontoon over the fluid 
surface Again by superposition of two exactly equal for¬ 
cive* half a wave length apart the surface outside the 
region over which the forcive acted was reduced to rest 
The disturbed surface within the region of the acting 
forcive and moving forward with it could then be imagined 
as fitted with a cover and thus was solved the problem 


solvent in whi/h*fhe substa^W^imjfcr investigation 1 
solved—Note «tf B WH-cthh ny» aimnonaphthaJene 
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of finding th« form of pontoon which, advancing through 
tha fluid at a given speed, would be unaccompanied by any 
displacement of fluid aurface either before or behind —A 
companion of the lake* of Denmark and Scotland Dr 
Wiw ib e r g U iW. Dr Lund had visited Scotland on the 
invitation of Sir John Murray with the view of making 
this comparative study The greatest possible contrasts 
existed between the lakes of Denmark and the typical High¬ 
land lakes of Scotland, the Danish lakes being for ex 
ample comparatively small and shallow with great vana 
ttons of temperature from season to season the water being 
rich in lime and the littoral region being characterised in 
most cases by luxurious vegetation forming the home of 
numerous animals Scottish lakes like Loch Leven how 
ever approximated more closely in character to the lakes 
of Denmark The paper contained an important discussion 
of the fauna of the two types of lakes and of its influence 
an the lakes themselves and their surroundings I he 
Danish lakes are gradually being silted up and will before 
long disappear while the lochs of Highland Scotland will 
remain practically unaltered through long ages —On a new 
family and twelve new species of Rotifers of the order 
Bdelloida J Murray The great uniformity of structure 
hitherto observed throughout the order Bdelloida gives 
much interest to the discovery in the Scottish lochs of an 
animal showing great divergence from the general type 
I he new family which is called Microdinacko is peculiar 
in the structure of head and jaws Ihe discs and wreaths 
ire quite absent so that there is no corona unless the 
terminal cilia of the throat are regarded as such The 
rostrum and toes are as in the genus Philodina The jaws 
of all other Bdelloida are tamale those of Mirrodina are 
between ramate and tnalUo ramate or maUeate The 
Iirge teeth are all towards the anterior end of the jaws 
and there are usually from one to two loops on the manu 
bnum A remarkable feature of the animal by which alone 
it could be distinguished fro n all other Bdelloida is a targe 
crimson gland attached to the oesophagus —Variations in 
the crystallisation of potassium hydrogen succinate due to 
the presence of other metallic compounds in the solution 
A T Osmeron The crystals were obtained from solu 
tions containing small quantities of ferric and chromic 
compounds and may be described at oblique elliptic double 
tones showing curved surfaces only The crystal! belong 
to the same system as those of the acid succinate and are 
evidently modifications due to the presence in small variable 
quantities of the other metallic compounds possibly in a 
state of solid solution —-(i) Continuants whose main 
diagonal is univarial (a) the eltminant of a set of general 
ternary quadrics Dr Thomas Muir 

Manchpstxb 

Literary and Philosophical Society January 24 
Rigidity of gelatin H Morrla-Alrey After describing 
some of the properties of aqueous solution! of gelatin 
the results of a aeries of measurements of the rigidity of 
these media were given —The cause of the period of 
chemical induction C H lu ria i a and D I Chapman 
(see p 380) 

Paris 

Academy of Science*, February 6 —M H Paine* in 
the chair —On the stability of ships E Bartln —On the 
action of hail cannons J Vlolle There are in the Beau 
jolais twenty eight societies for breaking up the hail storms 
tonimon In that region by means of the bail cannon A com 
panson of the damage done during the period 1891-1900 with 
the losses through hail subsequent to the introduction of the 
cannon (1900-1904) shows marked evidence in favour of the 
use of this means of dispersing the hail clouds It has been 
frequently noticed that both lightning and thunder are sup 
pressed within the protected sone although they may be 
raging just outside thie area —Syntheses in the anthracene 
series Symmetrical diamido tetra alkyl derivative* of the 
dthydrlde of y tetraphenvl anthracene A Halter and A 
Ouyot As a result of the condensation of y-diphenyl-y-di 
hydroxy anthracene dihvdride with dimethylaniline two 
stereoisomerlc compounds are produced which on account 
of the wide difference* in their properties are very readllv 
separated A similar reaction takes place with diethylaniline 
but the stereoisomers are more difficult to separate —The sub 
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stances producing softness in wine A Munts A discus 
sion of the effect of the gummy matters present in jwine on 
its taste —On the extension of the Cretaceous seas in Africa 
A da I a p parent Traces left by the seas of the Upper 
Cretaceous have been recognised for some tune in the Sahara 
and the Soudan but up to the present there has been no 
direct proof of a communication between this and the 
Atlantic Fossils recently collected by Lieut Desplagnes 
and Capt Thdvemaud make the existence of this communica¬ 
tion highly probable —On the three methylcydohexanones 
and the corresponding methyl cyclohexanols I aul Meatier 
md A Mallhe The three crcsols are readily reduced to the 
corresponding cyclohe\anoU by hydrogen in presence of 
reduced nickel it aoo®-2» C These were converted by 
heating with sine chloride into methylcycl hexenes and by 
oxidation into methylcydohexanones The litter substances 
are more conveniently obtained from the alcohol by the 
reaction discovered by Sabatier and Scnlerens passing the 
Vdpours of the aliohol over copper heated to 300® C the 
yield by this method being nearly theoietual —On a measure 
ment of the height of the revers ng layer obtained with the 

I d of the large telescope of the Obmrvatorv of Mont Blanc 
M Mlllootmu Measurement* of two calcium line* under 
f,ood conditions gave a thickness of o' 15 —Observation* of 
the zodiacal light made at the summit of Mont Blanc A 
rianaky A detailed account of observations taken under 
very favourable condit ons on September ai-aa —On solu 

t ons of systems of 1 near different al equat ons with mono 
Irome coefficients Ld Maillot—On Poisson c integral and 
s ngulor lines of an ilytiral f met ons P Fatou —On the 
whole of the curves traced on an algebraic surface and on 
the Picard ntegiah of this surface Francesco l evari — 
On the deviation of freely falling bodies M «te Spam 
Reply to a paper of M Maur ce Fouehd on the same sub 
jeet —On a new mechanic al clutch M Mriuon—An 
itegrating thermometer Ch F 4 ry —A synchronising elec 
tromagnetic brako Henn Abraham The axis of the 
motor carries a toothed wheel of copper the teeth of which 
piss, between the poles of an electromagnet actuated by 
the same current is the motor If synchronism is estab 
lished each tooth passes this space at the instant when the 
electromagnetic field is nil and there is no braking action 
If the synchronism is imperfect the brake absorbs the whole 
f the extra energy of the motor—Magnetic hysteresis at 
h gh frequencies in n ckel and nickel steels Ch Eug Our# 
ind A SehidlPf — On the direct fixation of ethero-organo 

II ignesium derivative s on the ethylene linkage of unsaturated 
c teri E r Blalo* and A Oourtot Ethyl methacrylate 
reacts with magnesium methyl iodide giv ng tho tertiary 
alcohol dimethylpropenylcarbinol the ketone methyl-ethyl 
a clone and dusopropenyl Ihe conditions giving a 
m lximum yield of either of these have been worked out —On 
Ihe cryoscopy of the sulphates Albert Ooteon—A new 
n ethod of toting for ammonia application to the examin 
ition of water for sanitary purposes MM Trlllat and 
Turohofc In presence of potassium iodide and sodium 
hvpochlonte ammonium salts develop a black coloration due 
t iodide of nitrogen which can be estimated colorimetri 
tally The coloration appears to be less liable to be Inter 
fered with by certam substances commonly present in natural 
waters than is the case with Nessler a reagent —On the 
evolution of carbon in combust bles Isidore Bay and Just 
Alla —Some hereditary anomalies provoked by traumatisms 
M Blsrln(b*m —On the use of leucine and tyrosine as 
sources of nitrogen for plants L Luts Thes two mtro 
genous substances can be ass milated both by phanerogams 
and fungi The difference noted in a previous paper be 
tween these two classes of plants was due to the use of sand 
as a medium for the growth of the former —On the cause of 
the impoverishment of springs in plains M Houlllor The 
author draws the conclusion that the progressive impoverish 
ment of the springs in the basin of the Somme during recent 
years is the result of the increased use of the land for agri¬ 
cultural purposes leading to a very considerable increase m 
the amount of water evaporated by plant transpiration —The 
proportions of the gases in arterial blood dunng tho course 
of antesthesia due to chloroform, remRinhig invariable so 
long as the pulmonary respiration remains very nearly 
normal J Tiaoat—The rnecbadlilmtif aochpimodation H 
BsrtlnAant and J OagntarB The experiment* described 
which were carried out with rabbits eyes support 
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Tscheming > theory as opposed to that of HeLmholts — 
Observation* on th« absorption band* of blood and oxyhe¬ 
moglobin MM Ptsttr* and Vile. —Myeliti* produced by 
tuberculous toxins E OMmsni—On the constitution of 
Diebel Hadid Paul Lomolno.—On the Eocene strata in 
Western Morocco A Brlvee—On the mode of formation 
of high glacial valleys Paul Qlrmrelln. 

New box th Wsus 

Royal Society November 16 1904 —Mr C O Burge, 
president m the chair —On the occurrence of isolated crystals 
of augite in the tufaceous mudstones near the top of the 
upper marine scries at Gernngong H G Poxall The 
author gives the results of crystallographicol and chemical 
examinations of isolated crystals of augite together with a 
note on their occurrence 

December 7 1904 —Mr C O Burge president in the 
chair—Mr C O Burge delivered hit> presidential address 
on the connection between engineering and science Among 
the future triumphs of engineering helped by science were 
mentioned the application of electricity to main line railways 
1 hen there are promise! as regards conveyance of Dowtr bv 
electricity without wires fncre ised economy in the utilisa 
Hon of heat units in the ordin irv stum engine will be 1 work 
of the future thus saving our rapidly diminishing fuel supply 
Other subjects nicntiomd as fit ones for the future were the 
direct utilisation of the sun s rays for power and of the rise 
hnd fall of the tide for the seme purpese the diminution of 
•kifi friction in ships and of the resistance to air in ships 
And tramsj the dispersion of fog by electricity the further 
Ihvfifctigition of fatigue in metals used for construction and 
the application of single phase electricity t> traction—rhe 
Apj roxiarue rotprirfiatfic estim itton of nickel and cobalt in 
presence of <my toicftqer R W Otvaltlnor Use is made of 
the complementary rdlours of \i and Co solut ons the 
method is to be applied to (h< solution rf the weighed Ni and 
Ou deposited bv cleWrolysis The mixed metals are dis 
solv d in UNO the solution evaporated and diluted to a 
definite volume and a fiaction taken Standard Ni (NO,) 
01 Co (NO,), solution is added until the colour matches a 
neutral tinted solution cf known strength both solutions 
are breught finally to the seme dilution the colours being 
compared by looking vertically down the tube* —Note on a 
combined wash bottle and pipette J W Hogarth 
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RFCEffl FNGLISH HISTORY 
Social England I dited bv H D Traill and J S 
Mann Vol v pp liH 864 vol vi pp lvi + 948 
(London Cassell and Co Ltd 1904) Pnce 14* 
net each volume 

An Introductory History of England By C R I 
Fletcher Pp xvn + 397 (I ondon John Murray) 
Pnce js 6 d 

Studies on Anglo-Saxon Institutions By H M 
Chadwick Pp xm + 420 (Cambridge University 
Press 1905 ) Price 8s net 

N the fifth and sixth volumes of Social 
England ” lately re issued in an illustrated 
edition (1904) considerable prominence n> given to 
subjects of scientific as well as of historical interest 
Thus Mr T Whittaker (rather more adequately 
thin in earlier stages) writes on philosophy and 
natural science in the eighteenth century nnd the 
Napoleonic age and for the same period Mr D Arty 
Power discusses medicine and public health Mr 
Raymond Bcazley exploration and the advance of 
geographical knowledge and Mr G T Warner 
manufacturing progress machinery and the trans 
formation of industry (v 31-47 56-73 145 55 392 
307 331-33 4o8-3S 543-6 560-84 625 45 756-60 
805-22) 

In the final or nineteenth century volume geologi 
chemistry astronomy physics biology anthropology 
engineering mining and metallurgy ipplications of 
electricity and the rulway system of tht United 
Kingdom art ilso treated in lddition to our dd 
friends philosophy medicine md exploration Tht 
list of stientific writers is much enlarged ind 10m 
prises Prof I G Bonnty Mr Robert Sttilc Mr 
H C Jenkins Lord barrer Miss \ M Clcrkt Mr 
W O Rhodes Mr O G Jones ind Dr J Scott 

keltie (vi 76-95 239-90 413 48 675 793 892-927) 
Among these contributions we may especially 
notice for the sak« of illustration that of Dr Keltie 
on British exploration 1815 85 Here we have t 

good clear business-like summiry (very well Ulus 
trated especially by contemporary maps) of 1 grt it 
and significant chapter in the life-history of the 
English people But the amount of matter to be 
treated i? so vast and Dr Keltie is so con 

scicntMus in his determination not to omit a reftr 
once however brief to every important personage 
and event within the limits of his subject that the 
narrative becomes at times a chronicle of the nature 
of materials for history Thus in tracing the 

course of British explorations in Central Asia nnd 
the bar East alone the work of Moorcroft Wood 
Shaw Forsyth Hayward Trotter Carey Bell 
James Younghusbind Basil Hall Colllnson Fortune 
Blakiston Ncy Flias Sladen Margary, Gill Baber 
Colquhoun McCarthy Williamson, Gilnpge Alcock 
and Mrs Bishop is summarised in tw>o pages It 
is no doubt difficult to avoid such treatment and the 
secretary of our Geographical Society is aq excellent 
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chronicler, but it is perhaps open to question whether 
a more selective ind less annalistic method might 
not have been follow id in this as in certain other 
articles such as the I ngmetring of Mr O G 
Jones where 1 more philosophic style is adopted with 
marked success 

The British history of the nineteenth or even of 
the. eighteenth century in one volume even though 
that volume run to 930 pages is an undertaking 
of no xm ill difficulty, is the issistant editor and 
true chief pilot—of the venture Mr J S Mann 
himself admits Intellectual ind industrial achieve 
ments are now so multifarious thit they can hardly 
be dealt with in the same book as the political and 
social history Science has become more than ever 
cosmopolitan, processes in the great staple trades 
have undergone developments far too specialised for 
the ordinary reader to i vast number of secondary 
and miscellaneous industries ind interests it is im¬ 
possible to assign iny adequ ite recognition, a bare 
enumeration the recognition of an allusion is all 
that can be spared for whole chapters of pa(ionjil 
progress during the list ige To such themes as 
railways merch int shipping the m uhinery of com¬ 
merce the new developments in 40ml organisation 
art and literature it seems almost useless, to devote 
a few pages while the subj&t, p? histtff'y 

has only to be mentioned for tn^Gso^casual cesfdfr 
to recognise the increased complication which the 
nineteenth conturv has brought to the national 
story 

I ven since 188-, where the editors originally drew 
their line (evidently with some later regrets that this 
boundary could not be shifted down to the close of 
the Victorian reign) the local government of the 
Lmted Kingdom his been profoundly modified, new 
methods havt been introduced into industry ship¬ 
building has taken a fresh start legal reform has 
made notibk progress labour questions have been 
utendod by many fresh developments, and an 
Imperial and Conservative movement (or reaction) 
< f thi most far reiching character has influenced 
t\try side of n tnonal lift ind consciousness 

All the more he irtily thin wc can congratulate 
the editors contributors and publishers of Social 
England on the me isun of success they havt 
realised on the imm nsi body of valuable inform 
ation (sometimes 1 trifle unsifted sometimes marred 
bv error but on the whole highly creditable) which 
is presented in thesi volumes on the impartiality 
and truly sutntific spirit which pervade almost the 
whole of the work ind bi no me ins least on the 
suggestive md representative illustrations by which 
the best of all possible commentaries is afforded to 
the text 

Mr Fletcher x Introductory History of England ’ 
down to the accession of the. Tudors where the author 
fixes for his purpose the close of the Middle Ages 
is a brave and vigorous attempt to get away from 
dulness without losing touch of truth to invest the 
story of mcdiasvil England with an interest which 
is lacking in such irid text books as have become 
only too plentiful of life As wc might expect from 
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Mr Fletcher the book he has now given us 1* 
eminently characteristic full of his own energetic 
practical activity his love of health fresh air and 
good exercise 

When I began ’ he tells us I hid foolish hopes 
tint it might be a bock some boys would take up 
for amusement but 1 soon discovered that twenty 
three years of teaching had made it impossible for 
me to do more than smear the powder with a thin 
layer of jam We cannot render our dreams of the 
past (however convinced we may be of their truth) 
into an intelligible consecutive story 

Here it seems to us there is both truth and un 
truth Mr Fletchers story is in the mam highly 
intelligible and adequately consecutive (though one 
may make an exception of the Anglo Saxon period 
where the author seems at times almost to sink 
t Milton s notions of kites and crows ), but 
how can any true student regard English history as 
if it were a nauseous drug to be made palatable by 
some device 5 Should one not rather look -it it as 
a storehouse from which a t,ood judgment is needed 
to draw forth those treasures best suited to the 
audience one addresses—to the speualist this to 
the general reader that to the working man one 
thing to the merchant the professional man or the 
politician another? 

Yet though Mr Tletcher anxiously disclaims the 
idea of pouring information into anyone and still 
more anxiously repudiates the ambition of helping 
inybody to pass any examination he has certainly 
given us here y sketch of living men by a living 
man aftd everyone who is not a pedant everyone 
"Who desires to remember that history is the (tfe 
record of humanity will be grateful to him for this 
book Peculiarly interesting is the picture attempted 
of an ynaginarv village m pre Norman Norman and 
pasfehiOCTttati times with its three fields for wheat 
barley and pasture its arable strips its green 
conation or waste its water meadows its pig grazing 
wcodb its no man s land and its bull croft—as 
successful an attempt to realise the township manor 
as any popular treatise has supplied in English of 
recent years while a word must also be said in 
praise of the capital little chapter of geological 
history illustrated by a serviceable map of N W 
Europe in the Old Stone age with which Mr 
Metcher commences 

Mr Chadwick s Studies on Anglo Saxon Institu 
tions supplies a useful corrective to the studied vague 
ntss with which Mr Metcher treats our English 
history Here a careful rc examination of the 
evidence bearing on some of the most interesting 
problems of early English history and sociology is 
ittempted with distinct success The writer s object 
has especially been to call attention to those branches 
of the subject which have hitherto suffered from 
comparative neglect Thus he has dealt very lightly 
with Mercian and Northumbrian history because he 
had nothing of importance to add to previous work, 
but evidence relating to Kent Sussex Fssex and the 
Hwicras has been reviewed and re stated with great 
care and with the belief that some fresh results have 
been attained The most valuable portion of the 
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volume seems to be that dealing with the old English 
monetary system (accompanied by a useful excursus 
on Frankish coinage pp 1-75) And next to this 
the reader may be recommended to the chapters desk 
ing with the history of the older counties (Kent 
&c pp 269-307) and with the ongm of the nobility 
(PP 37S-411) Great caution marks all Mr Chad¬ 
wick s work and this quality is never more 
useful than m such a difficult period as the Anglo- 
Saxon But his treatment of our early charters is 
also noticeable for its courage when even in 
obviously spurious documents names and titles other¬ 
wise unknown are met with the author with a 
daring that will perhaps greatly shock some 
dogmatists ventures to think that such names and 
titles are not necessarily products of imagination 
To find one who will say this and who will appeal 
moreover for a fairer hearing in the examination of 
tradition popular as well as ecclesiastical is certainly 
refreshing at the present moment 


STEREOCHEMISTRY 

Matertalien der Stireoehemic (In Form von Jahres- 
benchtcn ) Band 1 1894 1898 Band 11 1899-1902 
By C A Bischoff Pp ixxxvi+1977 (Bruns¬ 
wick Vieweg and Son 1904 ) Price 90 marks 
N the course of his reply to a letter from the 
Chemical Society of I ondon congratulating him 
on the completion of the twenty fifth year of his 
doctorate Prof Emil Fischer writes as follows — 
The time when the fundamental principles of 
our science were laid down and when it was possible 
for the individual investig itor to stamp the impress 
of his own mind upon it is long since past and in 
the gigantic structure which it now represents each 
fellow worker can only finish some small fragment 
or it may be if he is fortunate a pretty balcony or 
a striking turret 

The two ponderous tomes in which Prof Bischoff 
records the advinces made in stereochemistry from 
1894 to 1902 illustrate in a very striking manner this 
ever increasing tendency to specialism in chemical 
research which Fischer emphasises in the sentence 
just quoted 

Although Pasteur in 1861 by his classical experi¬ 
ments with the isomeric tartaric acid* may be said 
to have laid the foundation of stereochemistry the 
growth of this branch of chemical science was at first 
slow since it was not till 1873 that Wislicenus 
pointed out as a consequence of his work with lactic 
acid that differences between compounds of identical 
structure must be ascribed to differences in the special 
arrangement of their atoms within the molecule 
The publication in the following year by van t Hoff 
and Le Bel of their theory of the asymmetric carbon 
atom gave an immense impulse to experimental work 
so that optically active compounds which w those 
earlier days were numbered by tens may now be 
counted by thousands 

The rapid development of stereochemistry is not, 
however restricted to the field of optically active 
compound* The researches of Victor Meyer and of 
Bischoff are fundamental in that branch where file 
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normal and abnormal courses of many reactions are 
interpreted from a stereochemical standpoint Then 
again the study of geometrical isomerides such as 
substances of the ethylene type with the so-called 
double linkage between carbon atoms of poly 
methylene and heterocyclic compounds of compounds 
with a double linkage between a carbon atom and a 
nitrogen atom and finally of compounds with a 
double linkage between two nitrogen atoms has 
engaged the attention of many prominent contcm 
porary workers 

The well known Handbuch dcr Stcrcochcnue 
by Walden and Bischoff gives a comprehensive survey 
of stereochemical literature up to the year 18)4 
Owing to the rapid developments of the last ten years 
however this work has lately lost much of its init al 
value as a sourie tf refrrence Ihis defect is now 
remedied In the Materialicn dor Stereoehem 
we have an tddendum to the Handbuch the 
literature of each successive yt ir from 1894 to 19 2 
being classified in a manntr which cannot fail to 
prov of the utmost service Ihc subject matter for 
rich year is fretted under four sections namely 
gent ral stereoehem stry optical isomerism geo 
metrical isomerism of optically in ictive compounds 
and interdt j 1 nden e of sp ici il relationships a id 
chemical rcutions A brief description of each paper 
quoted is usu illy given lhe first section on general 
stereochemistry in addition to the bibliography of 
specnl monographs published during the particular 
v< ar embraces references to chemical dyn imics 
t rystallography spectroscopy &r in so far as those 
subjects have any stereoehem c il bearing In the 
thre e other sccti ins the papers of more general interest 
art first quoted then follow references to the more 
special papers which are not quoted chronologically 
but are conveniently classified according to the r 
subject matter 

Hie field reviewed in the first subdivision of th 
fourth section deals with ring systems and is so v st 
(hit as a rule only references are given to the 
inlumcrable pipers quoted On the other hand the 
papers on polymerisation substitution addition n 
ictions hydrolysis Ac included in the same section 
are dealt with in more detail 

I he general student will find this work unreadable 
The author contents himself with the abstract he 
gives and hatdly e\er ventures on any criticism 
Little or no attempt is made to differentiate between 
the important and the unimportant and in this 
respect it seems to the present reviewer that more 
prominence might with advantage have been given 
to such research is is acknowledged by all to be 
outstanding hrom the point of view of the specialist 
however the work is admirable Its value lies not 
so much in the information actually afforded by the 
abstracts themselves as in the remarkably complete 
bibliography which it presents The ardent stereo¬ 
chemist who in his own particular sphere may be 
tempted to exclaim Zwar weiss ich viel doch 
mocht ich alles wissen will assuredly find in this 
work an aid to the realisation of his desire 

A McK 


A T RAVEILhRS GUIDE TO INDIA 
The Impend! Gutde to Indta tncludtng Kashmir 
Burma and Ceylon Pp xi + 244 with illustrations 
maps and plans (I ondon John Murray 1904) 
Price 6 s net 

HE large and constantly increasing number of 
tourists and sportsmen who visit our Indian 
Empire during the winter together with the smaller 
section who extend their trip so as to include a summer 
sojourn in Kashmir or some other Himalayan district 
must create an extensile demand for a work like the 
one before us ind the wonder is that an attempt has 
not been made long ago to supply such a manifest 
want In the present volume which is got up in con 
vement size and shape for the pocket and printed in 
sm ill although cleir type with the chief items in 
cips or block type the anonymous author seems on 
the whole to have discharged a by no means easy 
task in 1 thoroughly satisfactory and painstaking 
manner Indeed so far as a somewhat extensive 
p rsonal experience of the country permits of our form 
ing a judgment we may say that as a viaticum and 
itinerary which is of course its main purpose the 
work is well nigh all that can be desired so far as its 
somewhat lim ted space permits Although neces 
sanly brief the descriptions of the towns cities and 
stations and of the railway or other routes by which 
they are reached are in the main excellent and convey 
a very large amount of useful and necessary inform- 
iticn The various routes are also carefcilly planned 
ind thought out and will enable the tourist to find 
his way about and to visit much of wliat is most Wtjrth 
seeing with the least imount of discomfort and, ' 
culty Whether however the selected Hindustani 
phrases at the end of th volume will enable the 
tourist U make himself understood by the mtivfes ol 
ven the Hindustani speaking provinces mqy be pa ere 
thin doubtful 

But the author has not been content to make his 
work a mere itimrary On the contrary he treats his 
readers to br ef dissertations on the ethnology natural 
history and geology of the Indian Empire with 
sirappy pieces of information with regard to the sport 
to be obtained With respect to this aspect of the 
vdume we are compelled to say in the first place 
that the author has not allowed himself sufficient space 
to make the informat on he attempts to convey of any 
real value and secondly that it would have been well 
had he taken e\j ert idvice and assistance 
One fault ibout the introductory chapter is that it 
is too parochial The volume professes to treat of 
India Ceylon Burma and Kashmir but this chapter 
although the reader is not told so seems to refer only 
to India proper For instance we are told that shoot 
mg licences arc not required (p 10) and yet we find 
(p 186) that these are necessary in Kashmir Again 
in the ethnological paragraphs we find no reference 
under the heading of non Aryan races to either the 
Veddas of Ceylon the Burmese or the Mongoloid 
tribes of the north-east frontier while the classification 
of the natives of the peninsula merely by religion 
leaves much to be desired The general description 
of Indian scenery—inclusive of natural history and 
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geology—11 moreover little short of ludicrous I to 30 per cent of milch cows in this country are affected 


What for instance are we to say of a writer who 
describes the rocks of the Himalaya as Archaean 
although he does qualify this by stating later on that 
a bind of Cretaceous (which is incorrect) and Tertiary 
rocks skirts the foot of the range? The reference to 
the Mesozoic rocks of the peninsula is also mislead 
ing and we should like to know what similar 
scenery in Europe is recalled by the traps of the 
Ghats A few coloured plates of more or less 
characteristic Indian mammals and birds relieve the 
necessarily dry details of the work but it would have 
been better if the author had made up his mind what 
name to employ for the Indian antelope instead of 
calling it Antelofe (in error by the way for Antilope) 
be’oarHca on p 12 and A centcapra on the plate 
When a future edition of this otherwise excellent little 
work is called for it may be hoped that the introductory 
chapter will be re written with the aid of some one 
who has at least a smattering of elementary inform 
atton with regird to the geology and zoological pro¬ 
ducts of the country R I 


OUR BOOK SHELF 

Bacteriology and the Public Health By Dr George 
Newman Third edition Pp xx + 497 (London 
John Murray 1904 ) Price air net 
Dr Georgs Newman is well known os a public health 
expert and bacteriologist and his contributions to the 
literature of preventive medicine have attracted con 
siderible attention both in this country and abroad 
The present volume may be regarded as an elaboration 
of his previous writings and is in most respects 
thoroughly up to dite 

There are thirteen chapters dealing with subjects as 
follows —the biology of bacteria bacteria in water 
bacteria in the air bacteria and fermentation bacteria 
in the soil the bacteriology of sewage and the bacterial 
treatment of sewage bacteria in milk and milk pro¬ 
ducts bacteria in other foods bacteria in disease 
tuberculosis as a type of bacterial disease the etiology 
of tropical diseases the question of immunity and anti 
toxins and disinfection There is also an appendix 
on technique and a welcome index 

lhe chipters deil ng with some of the pressing 
administrat ve problems of the day are specially worthy 
of commendation 

The chapter on bacteria in milk is an admirable 
dissertation ind the author deserves much credit for 
hu. judicious handling of 1 mass of conflicting opinion 
and apparently irreconcilable facts For the benefit 
of those who regard the bacterial diseases of animals 
some of which ire preventable as of little economic 
importance the following quotations (p 324 p 319 
p 203 p 204) may be given — 

In 1903 there were in Great Britain as many as 
1463 outbreaks of glanders in which 2490 horses were 
attacked This is the highest number of outbreaks 
since 1802 when they numbered 1657 The prevalence 
of this disease is localised often to certain counties ind 
districts In 1903 855 of the 1463 outbreaks occurred 
in the county of London 

In 1903 there were 7^1 outbreaks of anthrax in 
Groat Britain in whtch-j|27 animals were attacked 
This is the largest retufferecorded since the passing 
of the Anthrax Order in J886 

It is a well known fact that tuberculosis is a 
common disease'of cattle Probably not less than 20 
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In the United Kingdom in 1901 there were 
4 *02 000 milch cows If we take 2 per cent of these 
as having tuberculous udders it gives us 80 000 The 
average annual yield of milk per cow may be taken 
as at least 400 gallons which means that from these 
80 000 tuberculous udders 32 000 000 gallons of milk 
are obtained 

It is perhaps unnecessary to add that glanders 
anthrax and tuberculosis afflict man as well as the 
lower animals 

The book judged is a whole is a most valuable 
contribution to the literature of preventive medicine 
It will prove most useful to medical officers of health 
medical men bacteriologists veterinary surgeons 
trade experts and many others The lay reader will 
find it replete with information and written in a lucid 
and agreeable style 

In a sense the present volume is a later edition of 
Bacteria which was noticed by the present writer 
in these columns in 1899 but the new publication is 
amplified ind improved to such in extent as fully to 
merit th s second notice A C Houston 

Die btshenge Tatigkeit der Phystkaltsch technlschen 
Retchsanstalt (Brunswick Vieweg and Son 
1904 ) 

Die Tatigk it der Phystkaltsch technischen Retchs 
an Halt 1 m Jahre 1903 (Berlin Springer 1904) 
In these publicitions is given an interesting account 
of the progress of the Reichsinstalt from its found 
ition in 1887 to the present time Trom the first 
pamphlet by the president Dr Kohlrausch we find 
that the total number of instruments tested up to the 
end of 1903 was 290 000 an average of nearly 20 000 
a year If however wc deduct from this the number 
of cl n cal thermometers and of safety fusible plugs 
for boilers the aggregate is reduced to 50000 or 
in average total of about 2800 a year for all other 
instruments Against this figure we may compare 
the totals taken from the report of the National 
Physical Laboratory for 1903 from which it appears 
that the aggregate for the year for instruments and 
tests of all k nds was 3081- or excluding clinical 
thermometers 11 424 

An inlerestng recent development of the Reichs 
anstalt is the opening at various towns throughout 
Germany of five branch stat ons where electro 
technical instruments can be verified The report 
concludes w th a long 1 st of the recent original 
papers published by the members of the staff 
It is not possible to give in the space here available 
anything like in insight into the manifold contents 
of the second publication the report of the Reichs 
anstalt for the year 1913 The researches mentioned 
include the expansion of water between o° C and 
xoo° C and of numerous materials from liquid air 
temperatures upwards the laws of radiation light 
units and magnetic permeability Full details are 
given as to the numerous instruments tested 

J A H 

The Principles of Inorganic Chemistry By Wilhelm 
Ostw ild Translated by Dr Alexander Findlay 
Second ed tion Pp x\xi+799 (Macmillan and 
Co Ltd 1904) i8f net 

Thk best pre f of the excellence of this work and its 
appreciation bv Fnghsh speaking students is that a 
new edition has been found necessity after such a 
comparatively short time is two and a half years 
The work unlike many textbooks on chemistry 
forms interesting reading and this is greatly caused 
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by the excellence of Dr Findlay's translation The 
present edition is practically a reprint of the hrst 
except in so far as a few pages have been added on 
radio-active phenomena, in connection with the metals 
thorium ana uranium, a necessarily short description 
is given of compounds of radium, and a sketch of the 
transformations undergone by that curious clement in 
arriving at a stable condition W K 


LETTERS TO THE EDITOR 
[TJU Editor dots not hold himself responsible for opinions 
expressed by Hu correspondents Nsithsr con hi undertake 
to return, or to correspond with the writers of, ,ejected 
manuscripts intended for thu or any other part of Nature 
No notice u taken of anonymous communications 1 

A Contemplated Magnetic Survey of the Nonh Pacific 
Ocean by cbe Carnegie Institution 
A project for a magnetic survey of the North Pacific 
Ocean by the Department of International Research in 
terrestrial Magnetism has been favourably acted upon by 
the executive committee of the Carnegie Institution of 
Washington and authorisation has been given to begin 
the work this year An initial allotment of so ooo dollars 
has been made to cover the expense s for the current year 
As is well known the state of our knowledge of the 
distribution of the magnetic forces over the greater portion 
of the earth—the oceanic areas—owing to the paucity of 
precise data is exceedingly unsatisfactory This fact is 
especially true for that great body of water the Pacihc 
Ocean rapidly developing in great commercial importance 
Captain Creak for many years superintendent of the 
Compass Department of the British Admiralty now retired 
says — The North Pacific Ocean is with the exception of 
the voyage of the Challenger nearly a blank as regards 
magnetic observations and 1 therefore think the Magnetic 
Survey proposed will be of great value ’ 

Hence except for data from occasional expeditions and 
such ns were acquired in wooden vessels a long time ago 
the present magnetic charts used by the navigator over this 
region depend largely upon the observations on islands 
and along the coasts Such land observations however 
are rarely representative of the true values because of 
prevalent local disturbances It is therefore impossible to 
make unv statement as to the torre tncss cf the present 
charts The demands of science as well a* those of com 
merce and navigation require a syxtemnic magnetic survey 
of this region under the most favourable conditions possible 
and that the work be done under the auspices of some 
recognised research institution in order to ensure that the 
s lentific aspects of the work receive their adequate recog 
nition 

The eminent physicist and magnetician Prof Arthur 
Schuster states as his opinion —‘ 1 believe that no material 
progress of terrestrial magnetism is possible until the mag 
netu constants of the great ocean basins especially the 
Pacific have been determined more accurately than they 
are at present There is reason to believe that these con 
stants may be affci ted by considerable system itic errore 
It is possible that these errors have crept m bv piving 
too much attention to measurements made on islands and 
along the sea coast What Is wanted is more numerous 
and more accurate observations on the sea itself ” Further 
more the superintendent of the United States Coast and 
Geodetic Survey Mr O H Tittmann say* —‘ There is no 
doubt in my mind that a survey for that purpose would 
result in obtaining data of great and permanent value and 
that It should be undertaken 

Additional quotations could be given the above however 
are representative and show sufficiently the great import 
ance of the proposed work and the fruitful results that may 
confidently be expet ted It is hoped that upon the com¬ 
pletion of the magnetic survey of the North Pacific the 
means will be forthcoming for extending the survey so as 
to Include other oceanic areas An effort will furthermore 
be mode to secure the interest and cooperation of aO 
civilised countries so that we may look forward to the 
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completion of a general magnetic survey of the accessible 
portions of the globe within about fifteen years 1 hanks 
to the awakening and renewed interest in magnetic work 
shown on alt sides, 1 fully believe that this hope will be 
realised 

ihe matter of prime eonsideration in magnetic work at 
sea is the elimination of the effects resulting lrom the ship s 
own magnetism as due to her construction and equipment 
hueh effects are < spec idly troublesome to eliminate when 
it is proposed to obtain not only the magnetic declination 
ea but also the othir magnetic elements (the dip and 
intensity of thi magnetic force) ihe plan therefore 
is attempted this yeai as worked out by Mr G W 
Littlehales Hydrogiaphie Engineer of the United Mates 
Hydrographic Oftnc and Consulting Hydrographer of the 
Department of icrrcstrial Magnetism of the Carnegie Insti 
‘-‘ on is in briel as follows — io charter a wood built, 
magnetic, sailing vessel of about six hundred tons dis 
placement which starting out in summer from San 
1 rancisco shall pursue a clockwise spiral course embracing 
the entire North Pacific Ocean Ihe object of planning 
such a course is to gain continuous advantage throughout 
the survey of the dynamical agencies of the atmosphere and 
the ocean in passing in succession into each of the five, 
degree quadrangles into which tile chart is divided and 
in which observed values of the three magnetic elements 
need to be obtained 

ihe seasonal shifting of the permanent centres of 
barometric pressure will cause 1 variation from month to 
month of the conditions of wind and current that are repre¬ 
sented on this particular chart but if the deptrture from 
San Francisco be taken in the summer the chain of 
meteorological events will contribute toward the maximum 
progress over the course passing thence along the west 
coast of America to the vicinity of the Galapagos Islands 
thence across the Pacific m latitude between two and three 
degrees north thence along the eastern tide of the Philip 
pine Archipelago and the Fmpire of Japan thence iasi 
ward in about latitude fifty two degrees north thence to the 
latitude of San I rancisco and thence continuing through 
Ihe series of areas bounded by parallels of latitude and 
meudians of longitude each five degrees apart lying next 
on the mid-ocean side of the c ir uit last made and pro 
reeding gradually and by successive circuits into the central 
region of the North Pncific 

The total length of the course marked out is about 
70 000 knots however eat h of the first circuits practically 
closes at San 1 rmt sco so that if it is found that the 
method pursued is not the best the work can readily be 
terminated or modified Trom inquiries made it would 
appear that the entire work of observation and reduction 
can be iccomplished in three years Ihe cost per month of 
the field work inclusive of all expenses and services will 
be approximately fifteen hundred dollars Counting eight 
months of continuous service per annum the total annual 
cutlav is estunited at about twelve thousand dollars 
This project as a result of careful consideration and 
s liritation of expert opinion is believed to be thoroughly 
feasible It permits of useful comprehensive results being 
immediately obtained and is one which can be interrupted 
without anv importint waste of anteecdcnt ixpensc when 
ever circum tames mav render a discontinuance or a modi 
fication of the original plan advisable 
The region it is proposed at present to surv y fortunatelv 
contains magn he observatories in requisite number and 
proper distribution for furnishing the necessary corrections 
to be applied to the observed magnetic element! in order to 
reduce them to a common epoch Thus continuous record* 
of the magnetic variations required for this purpose will be 
available from the following stations —Sitka Mexico Hono 
lulu Manila Shanghai Tokio In addition it is hoped 
that there mav be soon a magnetic observatory in Cali¬ 
fornia or vicinity for lending effective cooperation and that 
the German Government will continue its magnetic observ 
atorr at Apia throughout the period of the survey Also 
excellent opportunities for controlling instrumental con¬ 
stants and obtaining required additional data will be 
afforded by stations on the roasts and on islands 
It should also be pointed out that the plan of the courses 
1 The morse to he follow I wax shown in red ink on a U S Hydro 
graphic Otlce Pilot Chart of the North Pacific 7 
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a* 1 napped permit* ready adjustment of the observed quan 
titiea for dosed area* in accordance with the potential 
hypothesis and it may even permit to a certain degree the 
testing of the accuracy of this assumption though as 
regards the latter more can be said at the end of a year s 
work 

While it is not anticipated that any marked irregularities 
in the distribution of the earth s magnetism will manifest 
themselves over the deep waters of the Pacific it may con 
fidently be expected that in the neighbourhood of the inlands 
and along the coasts distortions and irregularities will be 
revealed With the aid of the results of the detailed mag 
netic survey of the United States and Alaska opportunity 
will therefore be afforded of studying the effect of the 
configuration of land and water upon the distribution of 
the magnetic forces The first circuit passing as it does 
along the American and Asiatic coasts will yield especially 
interesting results in this respect Thus for example along 
the Aleutian Islands marked local disturbances will be 
disclosed Reports are received frequently from mariners 
in this region regarding the unsatisfactory behaviour of thi 
compass it is therefore greatly to be desired that a svs 
tematic magnetic survey of the waters in this region be 


Department of Terrestrial Magnetism 

Carnegie Institution Washington D C 


Recently Observed Satellites 

In reply to Sir Oliver Lodge ■ letter in Nature of 
January a6 (p 395) it may be said that while it is perfectly 
possible that the newly discovered satellites are captured 
comets (see Harvard Annals lm p bo) yet the chances 
against the actual occurrence of the required conditions at 
exactly the right times even in one case are exceedingly 
large in two cases they are practically prohibitive 

With regard to a possible meteoric constitution it is 
known that the density of the four larger satellites of 
Jupiter is extremely small—but little above that of water 
That their discs are frequently found to be elliptical when 
seen under favourable conditions has now been noted by more 
than a dozen different astronomers The regularly recur- 
ung changes in their ellipticity noted by several observers 
liken in connection with the small density of these bodies 
can hardly be explained in any other manner than b> a 
meteoric constitution Such being the case it is highly 
probable as Sir Oliver Lodge suggests that the newly 
discovered satellites are similarly constituted 
A reply to his further suggestion that they are now in 
process of dissolution is impossible in the present state of 
our knowledge If formed according to the nebular h\po 
thesis however as seems most probable and if they have 
accordingly existed through the seont during which their 
pnmaries have been contracting to their present dimen¬ 
sions it seems highly unlikely that they should not jet 
hue reached a permanent condition 

William H Piclfring 
Cambridge Mass USA February 9 


Compulsory QrSSk at Cambridge 
Tub proposals of the Studies and Examinations Syndicate 
in regard to certain changes in the Previous Examination 
are to be submitted to the Senate on March 3 and 4 
Members of the Senate may record their votes on either of 
these days between 1 and 3, or between 5 and 7pm The 
controversy has chiefly turned on the proposal to abolish 
compulsory Greek and it is mainly on this question that 
the issue will be decided 

All the five Graces ore important but Grace II which 
rusea the main issue is the most important of all 
The secretaries of the committee in support of the recoin 
mendations of the syndicate will be glad to hear from 
non resident members of the Senate who have not already 
intimated their intention of supporting the proposed reform 
It is believed that amongst resident members of the Senate 
a majority wilt vote in favour of the new scheme but 
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the decision 11 largely in the hands of non-resident voters 
At It is proposed to issue a final list of supporters shortly 
before March 3 it will be a convenience if additional names 
are sent to Mr A C Seward, Emmanuel College, Cam 
bridge at once 

R Vim Lauxihcx 
H Rackham, 

A C Sbward 

Cambridge lebruaryai 


Ihf experiences of Mr Willis and others suggest that 
mine may be in point Mr Willis was behind in classics 
He wasted 105) Hours on Greek and passed His present 
knowledge of Greek he adds is mi 
Mathematics were my difficulty Being destined for 
Cambridge I was specially coached in mathematics at 
sihool Arrived here I was again coached but failed 
Coached once more I passed having wasted not one, but 
sever il hundred hours on that study Needless to say my 
knowledge of mathematics is ml 
My case is that of hundreds Why then are not com 
pulsory mathematics to be reformed away? Because they 
lan be used in trades and professions for the making of 
money But the things that put one touch of art In the 
life of a dull boy that open his eyes for onto to another 
wtild where utility does not count—they forsooth 
must be dispensed with because in the market they have no 
value And verily they are without price 
Away from Cambridge an intelligent lady was lately 
speaking to me of her nephew at the University of Burning 
ham Knowing nothing of cur pending reform ’ she 
said He is going to be an engineer But he has got to 
waste his tunc passing in French and German and 
English He will never want them again in his whole 
iourse It is absurd " W Bateson 

Cambridge February 17 


Secondary Radiation 

In i pnpt r recently published (Transactions Royal 
Dublin bo letv and Phil Afo* February) I described some 
work on secondary 0 radiation given off by substances when 
exposed to 0 (and y) rays from radium The paper gave the 
relative intensity of this secondary radiation for only a few 
elements but the results from these few indicated that the 
greater the atomic weight the greater was the secondary 
radiation 

I ha\e since trsted a large number of elements and found 
this rule to hi Id without a single exception The list of 
substances tested was a very varied one including carbon, 
magnesium aluminium chromium iron nickel cojiper 
iinc arsenic selenium molybdenum stiver tin antimony 
tungsten platinum mercury lead and bismuth 

The secondary radiation is not proportional to the atomic 
weight it increases less rapidly than the atomic weight 

This very general result appears to be of interest as bear 
ing on tht subject of radio activity and atomic structure in 
general but cannot be further discussed here 

J A McClelland 

l n versity College Dublin February 13 


Tenacity to Life of a Grass-snake 
A crass snakf which the writer hud in his possession 
for eighteen months has just died 
A fact which seems worthy of note is the length of 
time during which this snake fasted The last time 
the snake fed was June 11 1904 the metl consisting of 
a small frog Tram that time until the date of its death, 
February 3 it took no food although constantly offered 
it The animal thus existed for close on eight month* with 
out food During the whole of this time it appeared In good 
health and was at times most animated No approach to 
hibernation was observed and only for a little more than a 
week before its death did the snake seem out of health The 
bod? was not unduly thin F V Windsor 

Barnet February 7 
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NOTES ON STONEHENGE » 

IV-The Earliest Circiks ( continued) 

'"THE conclusion it which I have arrived is thit the 
A older temple dealt primarily but not exclusively 
with the May year the newer temple represented a 
change of cult and was dedicated primarily to th< 
solstitial year In both however the sunrises nd 
sunsets of the June December and May November 
years could be and doubtless were observed I direct 
attention to the following considerations in support of 
this theory 

(1) The blocks of unworked sarstn perhaps dating 
from a time when the ust of stone took, for worl ing 
stone in Bntiin wis unknown are prtciselv those 
which give us the alignments both for the M ly nd 
June yi irs 



ttmpla snd »'«nu* 


(2) Thi blue stones unworked for the sinu rn oi 
may have origin illy composed two circles and 1 ctnln 1 
stone as i start point for these alignments The 
central stone marking the centre of the two concentric 
circlts would naturally stand half way between the 
N W md S E exti rior s irsen stones 
In this first simplest form we should have the 
equivalent of the ancient temple dcscnbid bv Virgil 
with the uncoveri d iltir it the centre after the 
Ftruscan tishion 


It is sad to think that at Avebury not so very 
many years ago there were two such double circles as 
1 Continnad from p jM 
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those I postulate Thev have now almost entirely dis¬ 
appeared The central observing place a cove in 
the northern circle still remains with some of the 
stones of the outermost circle, all the rest have been 
liken up broken ind used for building Truly the 
Fnghsh are a practical people 

(3) At the reconstruction about 1680 B c the 

solstitial cult was made predominant and for some 
reason or other it wis determined to change the 
centre of the circles in the new structure and throw 
the N F alignment nearer the north still remaining 
parallel to its old direction 
There may possibly have been two reasons for the 
reconstruction of the temple about the time I have 
named At the dale mentioned the place of sunnsc 
from the old centre which I have indicated was 
hidden by the Friars Heel unless the observer the 
high priest were raised some few feet 
above the ground at its present level 
It may have happened then that the 
difference of the sunrise place 
brought about as we now know by 
the graduil reduction of the obliquity 
of the ecliptic had shown itself in a • 
very unmist ik iblc wav to the priests, 
in 2680 b c it was certainly well to 
the north of the Friar s Heel and 
occupied an uninterrupted horizon so 
that they might well wish to secure a 
clear horizon for the future, this they 
found by moving the centre of the 
circles and therefore the solstitial line, 
a few (about 4) feet further to the N W 
still preserving their ancient pointer 
But this is not all Colonel John¬ 
ston the director of the Ordnance 
Survey has obligingly pointed out to 
me that the present centre of Stone 
henge Sidbury Hill to the N E and 
the earthworks at Grovely Castle and 
C astle Ditches to the S W all he 
i sadly on the solstitial line m 1680 
n t The top of Sidbury Hill may 
then have been taken for the new 
pointer in which case the earthwork 
1 imp some 30 feet high on the top 
had not been built for it lies a little 
to the north west of the line 

(4) While it was determined to erect 
a temple on a much larger scale by 
the addition of a larger exterior circle 
of sorsens and a naos also of tnlithons 
it was ilso determined to utilise the 
unworked blue stones composing 
the two circles But while the new 
sars ns were shaped where they were 
f und (for the very good reason stated 
bv Prof Judd) the blue stones were 
nkt 1 up and trimmed sur place as the new more 
n iriherly line and the new centre to sav nothing of 
th mw naos ni essitated their rearrangement In 
th s u ty the exe,i ss of blue stone chippings found b) 
Pr >f Gowl ind is simply and sufficiently explained 
(■,) It is quite possible th it the rebuilding of the 
l tuple in 1680 1 was part of a very large general 
pi in which c ild only have been undertiken by a 
lirge powerful and comparatively civilised tribe 
or people under strict government commanding the 
srrvues of skilled mathematicians for Colonel John¬ 
stone s rcvelat ons do not stop at the continuation of 
the Stonehenge solstitial line to Sidbury and Grovely 
Castle 

The absolute straightness of this line might have 
been secured bv fires at night but there is more in 
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»t than this Stonehenge Old Ssrum and Grovel▼ 
Castle occupy the points of an equilateral triangle of 
exactly six miles in the side, and the three sides are 
continuations of the entrances at Stonehenge and Old 
Si rum and of a ditch running through the centre at 
Giovely Castle I urthcr the centre of the triangle 



is on the oldest cross roads in that part of Salisbury 
Plain 

The figures will show this and also the curious 
position of other earthworks as well aS the fact that 
the line Stonehenge—Old Sarum passes exactly 



through Salisbury spire which again is exactly two 
miles from Sarum We ought to restore the old 
name Solisbury 

(6) It is probable that the avenue and vallum were 
added wh£n the line of orientation was moved to 
the N placing the new centre to the N W of its 
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original position In this way we can explain how it 
is that the briar s Heel lies to the S ot the central 
line of the avenue and that the N W and S E atones 
are situated at different distances from the vallum 
(7) The number and spacing of the saraen stones in 
the new grant circle were so chosen that the use Of 
the N W and S E stones to mark the May new year’s 
day originally could be replaced by observations 
through one ot the tnhthons This was necessary if 
the May yenr was to be considered at all as the use 
of the N W and S E stones was blocked by the new 
outer circle 

Now on the hypothesis of an enrller temple it 
becomes quite clear from the method of erecting the 
sarsens revealed by Prof Gow land s excavations that 
the stones comprising the two concentric circles must 
have been reitKved even if thire were no other 
reason 

In the case of the leaning stone we have evidence 
that it was erected from the inside of the circle as 
the perpendicular wall of chalk is on its S W side 
If til the other naos sarsens were erected in the same 
way there could have been no upright blue stones 
in the nsos They must have been set in the places 
they occupy afterwards because the upright members 
of the naos tnhthons are well over ao feet long and 
this about represents the distance to the central 
portion of the naos 

The relation between the naos and outer circle 
tnhthons also shows that the naos must have been 
built first and further that the outer circle sarsens 
must have been raised from the inside Those fallen 
are about 18 feet k ng the average distance between 
the two systems of naos and outer jcirclc tnhthons 
is about 23 feet Supposing the outer sarsens are 
4 feet in the ground and that there was a slope for 
them to slide down some 6 feet long there would 
just be room but none to spare between the naos 
ind the outer circle There certainly would not be 
room enough to pull the stones upnght unless the 
intirvals between the naos sarsens were used and 
the positions of the stones show that they could not 
have been tonvi month so used m some cases at all 
events wt mav assume that to pull the stones finally 
into their perpendicular positions ropes at least as 
long as those employed bv Mr (.arruthers would be 
needed 

In any cas the blue stone circles must have been 
iway whether removed from th ir old positions or 
not when tht naos and sarsen c rcle were put up 
On this p int Prof Gow land is quite clear 
He writes Th it the stones of the central tribthon 
were erected from the inside of the circle has been 
conclusively demonstrated by the excavations hence 
the blue stones in front cannot have been erected 
before them Moreover the blue stone No 68 the 
base of which was laid bare in Excavation V waa 
found to be set in the rubble which had been used to 
fill up the foundation of No 56 and further in a 
lower layer th in its base there were two small blocks 
of sirsen with tooled surfaces 

Whether the outer sarsens were set up from the 
inside of the circle like the tnhthons or from the 
outside is a point which can only be settled by future 
excavations If from the inside their erection must 
have preceded that of the tnhthons and hence of the 
blue stones 

On the other hand should the outer sarsens have 
been raised from the outside it would not be possible 
for the blue stones to have been placed in position 
before them as they would then have aenously inter¬ 
fered with if not altogether prevented the erecting 
operations ” 

We mav take it ! think that the nng was erected 
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from inward* sufficient ground only being available 
outside for ‘ a long pull and a strong pull 

In former notes I have referred to Mr Cunning- 
ton's remarks on the remains of the syenite tnlithon 
and his suggestion that it formed part of an older 
temple He expressed the view that the structure of 
Stonehenge as we know it with its trilithons was 
In fact suggested by it 

Now if we attempt to find the place it occupied 
before it fell by seeing where it would be most 
symmetrically placed in relation to the adjacent stones 
of the blue stone circles still standing we arc led to 
in interesting result Using the old centre as 
determined from the N W and S E stones we find 
that the May sunrise would be seen through the 
small syenite trilithon In this way also we can 
account for the fact that so far as is known this is 
the only tnlithon which existed in the old blue stone 
circle it miy well hive been that the centre ind 
diameter of the new blue stone circle were so regul ltcd 
is to retain it in position, I have already remarked 
that this was done in the case of the older unhewn 
ursens is i memorial of the past 

Norman Locku k 


1HE APPROACHING TOTAL SOLAR FCIlPSh 
OF AUGUST 30 

pHERF an many special features lbout the totil 

‘ solar eclipse of August of the present year 
In the first place perhaps the chief of these is that 
it will occur about the time when the solir ttmo 
sphere is greatly disturbed or in other words it 
a time when the number of sun spots is about i 
maximum Second the localities from which it may 
be observed are well distnbuted over land surfaces 
and some ore easily accessible from the British Isles 
Thirdly observers will have to wilt m ny years 
before another favourable eclipse occurs Fh it in 
1907 will be visible in C cntral Asia but its occurrence 
in January will det r many from seeing it I he twe 

eclipses in 1908 will be visible only from the Pacifc 
and South Atlantic The eclipse of 1909 will occur in 
June in Greenland while that in iqio will be visible 
only from the Antarctic regions In 1911 only a short 
portion of the end of the eclipse track will piss 
through a part of South Australia It is therefore 
the eclipse of 191a that will take place in April in 
Spain which will be the next easily accessible one to 
observe but as totality will only last 60 seconds its 
duration will be brief compared with that of this year 
which will last for more than 3} minutes 

Further the fact that the approaching eclipse 
occurs in a month such as August when a great 
number of people are taking their summer holidiy 
and therefore can more easily leave these shores 
should ensure the presence of many volunteer 
observers at the more easily reached stations In 
the Dresent instance the /one of totality commences 
in Canada towirds the south of Lake Winnipeg 
skirts the extreme south of Hudson s Bay passes a 
little to the north of Nova Scotia and then crosses 
the Atlantic In Furope it strikes Spain (Fig 1) on 
its north west coast line and leaves tne eastern 
coast enveloping the islands of Majorca and Iv /a 
Reaching Africa in the neighbourhood of eastern 
Algeria (Fig a) it passes through Tunis Tripoli 
Egypt and the Red Sea and finally terminates in 
Arabia 

In Spam an opportunity is afforded of making 
observations at some stations of high altitude for 
the eclipse track includes several lofty mountains 
For instance Penas de Europa south west of 
Santander and 8000 feet high Is one of numerous 
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possible observing peaks and advantage should be 
taken of this or some other elevated region 

It will thus be seen that there is plenty of scope 
for observers to scatter themselves along the hne of 
totality and this should be done as much as possible 
The low altitude of the sun during totality at 
I abrador (27 0 ) and Egypt (24°) renders both these 
regions somewhat unfavourable for the best observ¬ 
ations but there parties should at any rate be present 
The former region can undoubtedly be left to 
Canadian and American observers for it does not 
seem necessary that European observers should 
journey so far when more favourable stations are 
nearer at hand The close proximity of Egypt to 
many European countries renders this part 01 the 
zone of totality easily accessible Here the central 
line of totality passes just a little north of Assuan 
the outer limits enclosing Edfu on the north and 
Darmut on the south 

The probtble weather conditions at the different 
stitions form an important item in eclipse matters 
for clouds can easily mar the work of even the best. 



organised expedition Omitting labrador a station 
that will not be occupied by observers from this 
country the north western portion of Spain does 
not seem to be particularly favoured with the re 
quired weather conditions According to Seflor 
1 Ifiiguez the director of the Astronomical and 
Meteorological Observatory of Madrid this locality 
during August is not only cloudy and damp but 
storms are of frequent occurrence Such a report 
however should not prevent one p-»rtv it least from 
taking up a position there but it should suggest to 
many who had up to the present mide up their 
minds to observe in that locality to seek Stations 
further along the line and not congregate at a 
very probably unfavourable station such as this 
appears to be At stations towards the east the con¬ 
ditions seem to be more suitable the closer the 
Mediterranean side is approached and according to 
the authority mentioned above the probability of fine 
weather on this coast is very high Inland stations 
will probably have the disadvantages of dust and 
heat combined 
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Perhapa one advantage of the north-west over the 
east coast is that the former will be very much the 
cooler but in eclipse matters sky conditions precede 
temperature considerations 
With regard to such matters as suitable sites for 
instruments their sifetv guards for camps build 
ing materials 8tc the Spanish Government can be 
depended upon to render every assistance to those 
who apply through the proper channels ind the 
valuable aid they gave to parties during the eclipse 
of 1900 is still in the memory of many observers 
Those who wish to know something about the 
routes to Spain the methods of travel and approxi¬ 
mate cost will find some interesting and usclul in 
formation in an article recently writen by Mr G h 
Chambers ind published m the Journal of the British 
Astronomical Asociation (vol xv No 2 p 9)) 
Another source of information specially useful to 
those visiting Spain is a publication just received from 
the Astronomical Observatory of Madrid entitled 


sky covered by 10 then 2 or 3 would represent the 
condition of cloudiness at Philippevllle 
As regards temperature the diurnal variation has 
an amplitude of a° C or io° C the mean tempera¬ 
ture being 24 0 C (7s 0 F) By night the tempera¬ 
ture would thus be about 18 0 C or iq° C (64” F 
or 66° b ) and at two hours after noon the maximum 
day temper iture would reach 29° C or 30" C 
(84° F or 86° F) For stations situated some tens 
of miles inland there 1$ a very rapid increase of day 
temperature 

1 ne prevailing winds in August vary from N E 
to N Yv 1 e are sea winds they are not strong 
and are not much augmented by the sea breeze 
In Egypt the prospect of fine weather in August 
is also very great so that observers who go to that 
rigion nud not be very anxious at any rate about 
clouds 

It is impossible at piesent to give 1 full or even 
final statemint regirding the distribution of parties 



Mcmorn sobre el Eclipse Total de Sol del dia jo 
de Agosto de 1905 This has been prepared by the 
director Sencr tnncisco Ifiiguez and contains details 
about climate and many useful maps in iddition to 
data about the eclipse itself 

The weather conditions for the stations situated 
in \lgena Tunis and lnpoli stem lobe very fivour- 
ablc and should be made the most of Tor Algeria 
and more especially for the neighbourhood of 
Philippevitte we have some useful fact* which have 
been communicated through M Mascart by M A 
Angot of the Bureau Central Mdtdorologique Pans 
De (ling first with cloud and rain we learn that 
during the months of July and August Philippeville 
is the clearest and dnest of all the coast stitions in 
Algeria the mean rainfall for these months amount 
ing to 4 and 10 millimetres respectively out of a 
total of 807 millimetres for the whole year The 
average number of rainy days for each month totals 
two or three Storms are rare, but increase towards 
»» interior If we represent clear sky by o and 
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iking the line of totilitv but the following pre- 
limin iry but incomplete list imy be of interest and 
indicalis not only the regions tn it will be occupied 
by most of the Bntish expeditions but the chief 
types of observations that are proposed during the 
brief interval of totalit) hor the greater part of 
this information I am indebted to Major E H Hills 
(MG secretary of the Joint Permanent Eclipse 
(ortimittce of the Royal Society and Royal Astro¬ 
nomical Society — 


Labrador 


L ck Observers 
(Canadian parties probabljr) 


[ Search for Ultra mercurial 
planets Large seals 
[ corona photographs 


Sfiattt 

Mr John Evershed Near Burgos 


( Prismatic reflector photo 
| gravity of chromosphere 
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Prof Callendar \ 

Prof A Fowler }Nesr Oropes* 

Mr W Shackle! on J 


{ Experiment* on coronal 
radiation Photography 
of the red and green 
region* of the spectrum 
of the chromosphere ind 


Lick Observers 


{ Searchforintra mercurial 
planet Large Kale 
corona photograph* 
Polarisation obterva 
tiont Spectroscopic 
photograph* of chromo 
sphere and corona 




Sir Norman Lock vert 
Dr W J S L ickyer J- 
Mr C P Butler J 


Near Philippe 
ville 


( Prismatic camera (three 
prisms) photc graphs of 
chromosphere & cr rona 
Large scale prismatic 
) reflect ir photograph* of 
chromosphere \ corona 
Small scale photographs 
\ of corona 


Mr H h Newell Near Bona 


/Spectroscopic and polart 
\ sc ipic observations 


The Astronomer 
Loyal 

Mr F W Dyson 
Mr Davidson 




Prof Turner 
Mr Bellamy 


} 


Lick Observers 


Tunis 

Sfax 


f Photographs of the corona 
on 4 inch and 1 \ inch 
scales Spectra of 
| chromosphere & corona 
, with Major Hills s spec 
I tr scipes 

( P lanscoptc observat i ns 
Cirona photographs 
with Abney doublet 
(I arge scale photo 
graphs of the corona f) 
f Search for in ra mercurial 
J planets Large scale 
corona photographs In 
tegrating spectroscopic 
photographs 


One of the novelties that will be attempted during 
this eclipse will be the photography of the eclipsed 
sun by means of the three colour process lhc 
earner» th it will be employed will probably be one 
having throe lenses so that the exposures through 
the three coloured screens can be made simultaneously 
the correct ratio of the exposures being obtained by 
adjusting the apertures of the lenses 

When it is considered that in addition to these 
parties there will most probably be expeditions from 
several other countries such as Spain Portugal 
Holland France Germany Italy Russia Egypt 
&c and probably one or two more United States 
expeditions there is a great opportunity not only for 
occupying a large number of different stations along 
the line but of gaming a quantity of valuable 
material to enlarge our knowledge of solar physics 
William J S Lockybr 


THE CEYLON PEARL FISHERIES' 


this is especially true of biological science To this 
attitude of indifference or aloofness we have grown 
accustomed, abroad it is a subject for uncomplimentary 
comment This attitude cannot be due to the convic¬ 
tion on the part of our ministers that “ science is 
bankrupt" since when some great industry is 
threatened by injuries which legislation is powerless 

» Kmart to lbs Oownment of Cry Ion on ibo Posri Oyiter Filter n of 
tbs Oalfof Msnssr By W A Htrdmin D Sc K R.S 4c Part i 
Pp vdl+joo (London 1 hs Roysl Sodrty 1904) 
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to check or some pest is threatening the welfare of 
the community the aid of the man of science is at 
once invoked 

The Pearl Fishery Commission is a striking example 
of the intervention of the State to aid a crippled in¬ 
dustry by calling in the aid of the biologist 
The senes of barren years alterniting in some 
mystenous way with years of plenty puzzled those 
engaged in this fishery for more than two rentunes 
and moreover st riousfy reduced the profits of the fish¬ 
ing To f ithi m this strange uncertainty and if 
possible to find means whereby more unifonn h irvests 
could be ensured the Go\ rnment submitted the matter 
to a commission of inquiry which his bten held 
under the auspices of the Ceylon Government The 
results of this inquiry have abundantly justified those 
responsible for its 111 tption and should do much to 
est lbhsh thL advis ibility ot instituting inquiries into 
other problems to which we could point that can only 
be deilt with by trumd ind experienced biologists 
The second part of Prof Hcrdman s report to this 
commission m no wise suffers by comparison with the 
first volume It is a very mine of information yield 
ing nth lodes cf fact without the trouble of any pre- 
hmin try crushing or sifting 

lhis report opens with a lumnous review of the 
history of the princip tl fisheries from 1801 to the pre 
sent time and should 1 rovt of the highest value to 
those engagt d in pearl fishing in future for the causes 
of the rise zenith and decline of the different fisheries 
between these dates have been analysed and t ibulated 
It is now tstiblished beyond doubt that the normal 
life of the pearl oyster does not average more than 
five years and th it these especially to an animal so 
peacefully disposed as inoysttr ire full of catastrophes 
and rumours of (atistrophes • 

By way of illustration as to the truth of this we may 
well select an instance or so from this report On the 
‘ Kondatchi Paar in March iqoa there were about 
S 750 000 oysters By March igoj these had been 
ilmost entirely wiped out of existence—eaten by star 
fish I File fishes and enormous rays also show an in 
satiable appetite for oysters and in the course of i 
few months will devour millions' Not seldom these 
oysters ire smothered or killed by the invasion of 
hordes of young of their own species But this is not 
all Shifting sands may overwhelm incredible hosts 
and millions are swept iw ty by currents 
Man says Prof Htrdman can do comp ir itivelv 
little to mitigate the scvirity of such influences as tell 
ag unst the lift ind prosperity of the Pearl Oyster ” 
But it is just bei mse he tan do so little that there 
is so griat 1 med of a vigilant and intelligent watch 
being constantly ktpt on thi different fishing grounds 
To » very considerable extent Prof Hcrdman has 
shown that man 1 in m tkc good thext r wages or 
snatih the remnant t It 1st of a disappearing host 
from destruction His plan is to transplant young 
oysters from beds known to be dangerous into more 
sheltered areas This rt scue w >rk is to bo further 
turned to account by using the w ufs and stravs which 
are to be garnered by the inspection vessel for re¬ 
stocking old beds where they may gtow and thrive— 
and become infected by the chosen parisitc to keep up 
the growth of pearls of great price' 

To ensure this infection is one of the problems which 
Mr Homell the inspector of fisheries is to solve 
The life of the pearl oyster is as we have remarked 
about five years and it is from those of this age that 
the finest pearls are obtained Herein lies a danger 
since there is always a strong temptation to delay fish¬ 
ing as long as possible to ensure big pearls Unless 
as Prof Herdman points out these beds be carefully 
watched one of the many catastrophes which attend 
pearl oysters may carry off this precious crop before 
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it can be gathered A cate in point is given by Prof 
Herdman The Mutuvaratu Paar which lies to the 
south west of Karativo Island yielded during 1889 
1890 and 1891 some 117 000 000 oysters which realised 
very nearly 1 000 000 rupees—the only fishery since 
1814 that has returned so large a sum The oysters 
raised dunng these three years steadily increased in 
value those lifted in 1891—the oldest—being by far 
the most valuable But the record he remarks 
shows the risk there is in trying for the enhhnced 
value by delaying the fishery once the oysters ire over 
5 years of age In 1891 this bed must hive been 
0 years old and they ire described as rapidly dying 
off many being dead and putrid ’ 

There are prospect* of 1 good fishing for next year 
and 1906 but the results of 1907 and the succeeding 
years depend largely it is pointed out on extensive 
incisures of transplmtition being undertaken without 
delay This Mr Horncll will doubtless accomplish 
Prof Herdman s memoir on the initomy of the 
pearl < yster idds much to our knowledge of the sub 
ect ind contains some valuable observitions on the 
iving in mil As in instmco of the lattir wc miy 


cite his remarks on the functions of the foot These 
he points out ire three fold the distil ventral sur- 
f ice subserves locomotion the mednn ind posterior 
parts effect attachment bv means of the bvssal fibres 
and lastly on account of the generil mobility of the 
organ and probably of its sensory nature tne t p is 
of great use in clearing the gills and mantle from the 
intrusive particles that cannot other* isc be gc t rid of 

It is concerning the latter function that we would 
direct speci il attent on here In the living anim ll 
Prof Herdman has observed the foot pushed 
between the gill plate and over the inner surface of 
'the mantle gently stroking the surface and insinuating 
itself into the crevices thus freeing the parts from any 
foreign bodies that might cause inconvenience 

Mr Hornell observed one oyster which had sustained 
an injury to the mantle pass the foot tip gently around 
the edges of the wound so as to work oft the particles 
of dirt collected there The tip was even passed 
through the wound to make the cleansing the more 
thorough 

Concerning the byssus it is interesting to notice 
that the operation of dredging for oysters for trans¬ 
plantation in no wise injures the animal when 
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anchored by the threads of which this is composed 
Under a great strain these break and are renewed 
again within an hour or so the root of the old byssus 
being sloughed off 

Some interesting points concerning gill structure are 
given especially with regard to the passage from inter 
nlamentar junctions by ciliated discs to junctions by 
organic union 

With regard to sense organs the pearl oyster is 
not very well provided But a distinct response is 
shown to the stimulus of light and shadow— ‘ a sensi¬ 
bility which may be termed dermatoptic ' and appears 
to be located in the edges of the mantle and the sur¬ 
face of the foot where patches of more or less deeply 
pigmented epithelial cells are met with 
All kinds of creatures seem to find the pearl oyster 
1 particularly toothsome morsel min alone ex¬ 
cepted who prcferi. to make manure of their bodies 
for the sake of possible pearls contuned therein 
No less than seven different kindb of pansitic worms 
are now known from the pearl oyster six of which are 
new species di scribed in this volume Of these only 
one i cestodc 1 irvi (Tetrarhynchus uniontfactor) 
appeirs to be concerned in 
the formation of cyst 
l iris This fact is inter 
esting inasmuch as the 
formition of similar pearls 
in European mussels is 
due to the cercaria of 
trem itodes 

As to the sequence of 
lusts called uptn to nurse 
this precious cestode of the 
pearl oyster to m itunty 
much uncertainty prevails 
It was thought that file 
fishes ind elasmobranchs 
were the intermedntc ver 
tebr ite hosts and this will 
probablv prove to be the 
case 

Certain novel features 
seem to be foreshadowed 
in the life history of this 
p »r isitc when th« chain of 
evidence is complete 
lo begin with it would 
ippear that it enters its 
first host—the pearl oyster 
—as a free swimming planam like larva inasmuch 
is certain 1 irva, of this type but containing calcareous 
corpuscles rccilling those of cestodcs were taken in 
plankton dnd these beir in many features a close 
resembl incc to the eirliest encysted lirvte found in the 
peirl oyster 

It is issumed that these fret swimming forms are 
tetr irhynchids though hitherto it has been believed 
that tetr lrhynchid lirvse mike their wiy into their 
first hosts while still encased within the egg shell The 
bothriocephilids have free swimming larvae but these 
are cilntcd That the larvae in question must be 
tctrirhynchids seems certain since older larvae show¬ 
ing several stages of development belonged un¬ 
questionably to the genus Tetrarhynchus 
It was believed that these larvae were next ingested 
by file fishes (B ilistcs) but it now appears that the 
tetrarhynehid larvae of Batistes of which three species 
are described in this report are quite distinct forms, 
distinguished by the presence of a vesicle, which is 
wanting in the pearl oyster larvae Further the more 
advanced larvae of the pearl oyster have arrived at a 
later stage of development than the lams found In 
Batistes 



F c Pearl firh ng Hae at aork on tSa Cbaval Paar 
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The final atage of the pearl oyster ceatode was sup¬ 
posed to be undergone within the body of an elauno- 
branch which fed upon Batistes But, so far, the only 
•las mob ranch tetrarhynchid which the authors have 
examined was obtained from the spiral valve of a sting 
ray (Tatruura melanosptlot), and this larva was of a 
species quite distinct from either the Batistes or oyster 
larva# It is to be noted, however, that from this ray 
two perfect specimens of Balistes were taken 

Thus, though we may yet find that the sequence of 
boats is as was indicated in the first volume of this 
report, we are at present left somewhat in doubt In 
due time, doubtless, Messrs Shipley and Hornell, the 
authors of this really fascinating section will solve 
the riddle 

We have dealt at some length on this matter be¬ 
cause, apart from its interest as a sequence of stirring 
events in the life-history of a very humble organism 
it has considerable importance from an economic 
point of view since, when the chain of evidence is 
complete, it may bo possible as was first suggested 
by Keelart in 1857 to raise the percentage of pearls 
by infecting oysters in othir beds with their parasites 

Prof Jeffrey Bell contributes some notes on the 
echinoderms appended to a description of the species 
collected bv Prof Hcrdman Although these notes 
barely fill three pages Prof Boll hn9 crowded into this 
space some trenchant criticisms and some really 
valuable facts 

The reports on the arthropods are full of interesting 
matter and de il w ith a large number of new species 
but we venture to think that a longer summ iry of the 
principal results arrived at would have added to the 
usefulness of these chipters Dr Caiman’s work on 
the Cumacca will bo welcomed inasmuch as no species 
of this group ha\« hitherto been described from anv 
part of the Indian Ocean 

The collection of cephalopods his been worked out 
by Dr W E Hoyle Though small it contained one 
new species of unusu U interest This was a small 
octopus, which has been named Polypus arborcicuni 
on account of the presence of curious branched pro 
cesses scattered ill over thi body some of which are 
surmounted by a tuft of fibrils After a most careful 
study Dr Hoyle is still uncertain as to their purpose 
He dwells at considerable length upon their micro¬ 
scopical strut turc He is satisfied tnat they are not 
parasitic organisms nor ire they ho considers 
glandular or phosphorescent organs The fact that no 
nerves have been traced to them would seem to show 
that they are not tictile bodies yet on the whole he 
considers that it is this function which they perform 
Prof Herdman who has studied the living animal in 
a small tank describes these mysterious processes as 
being contractile and ‘ kept frequently moving—un¬ 
coiling to a considerable length and then curling up 
again suddenly ” This seems to suggest that they 
may be alluring organs comparable to the waving flag 
of the angler-fish or the long worm-like tongue of 
the “ mata-mata ” tortoise 

The fishes collected during this investigation have 
been described by Mr J Johnstone Twelve species 
in all are dealt with 

The most interesting feature of this report is that 
concerning the supposed nasopharyngeal passage in 
Cynoglossus Kyfe in 1900, described in this genus 
a curious nasal sac which he believed communicated 
with the mouth by means of a pore in the floor of the 
sac, a feature which he regarded as of considerable 
morphological importance 

Mr Johnstone examined several species belonging to 
this genus, and in no case did he find this naso¬ 
pharyngeal passage But what is really interesting 
is the fact that he found this cavity, on more than one 
occasion, inhabited by a copepod Since this creature 
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anchors itself by hooks the presence of an occasional 
hole in the floor of this chamber » not to be wondered 
at! 

There is a wealth of plates in this volume all of 
which are as good of their kind as one could wish/ 
The same cannot bt said of one or two of the tfcxt 
figures however which leave much to be desired— 
notajbly the figure of the dissection of a pearl oyster 
on p. 43 

Yet another volume is required to complete this re¬ 
port, this is promised early next year Judging by 
the standard set by the two volumes now issued, the 
complete work will form one of the most valuable 
commentaries on 1 great industry yet issued 

WPP 


NOTES 

At the invitation of the British Association the local 
committer in Joh innesburg has nominated the following 
as vice presidents and secretaries respectively of the different 
sections for the meeting in South Africa the general* 
irrangemrnts of which were described in Nature of 

February 1 (p 523 ) — Matilt m itics and Physical Science — 
vice president Di Breyer so ri t ir> Mr R 1 A Innes 

Chemistry— Mr J R Williams Mr W A Caldeiott 
Geology —Dr ( orstorphme Dr M >lengr »aff 7oology — 
Dr Gunning Dr Pokes Geography Mr F H V Mel 

vill Mr F Flowers hconomu Science and Statistics — 
Mr s Ivans Mi Ribert A Abibrelton Engineering ~ 
Mr S Jennings Mr F Williams inthropalogy— Dr 

Schonland Mr \ von Dessauer Physiology —Sir Kendal 
1 ranks Dr \ Mick nzie Botany— Mr Burtt Davy 

Prof Pearscn hducahonal Snrncc —Mr 1 B Sargant 
Pfof HeleMiaw 

111E llunleuin orition delivered by Mr John Iweedy 
U thfr Royal College of Surgeons on 1 ebrunry 14 and 
abridged elsewhi re in this issue contains several inti rest 
mg'referenus to the growth cf natural knowledge hv the 
use of the experimental method with illustrations from 
John Hunter s work It has been said that though Hunter 
had never read Baco h x method was as strictly Baconian 
IS if he had Mr 1 weedi pointed out that this view is 
based upon e complete mismterpretatie n of the Baconian 
system 1 rinu* Bicon himself neither knew nor under 
stood the physical seienc es ind his spirit was much less 
modern than that of his illustrious namesake Roger 
Baron who lived three hundred years before him John 
Hunter did not follow the mechaniial methods of the 
Baconian system but he possessed ivery moral and Intel 
textual qualifii ution for useful scientific research—a firtile 
imagination ready fo suggest possible rclitions of facts 
openness ot mind and a conscientious scientific spirit th it 
submitted everv hypothesis to the test of observation and 
experiment taking nothing on tiust Mr Tweedy octu 
pied the chair it the festnal dinner held at the college in 
the evening of February 14 when there were present, 
among others Prof C Allbutt Sir W Hroadbent Sir 
Lauder Brunton Sir D Duckworth Sir Harry Johnston 
Sir Norman I ockyer Sir W Ramsay Prof C Stewart 
Sir W T Thiselton Dver Prof W A lilden and 
Sir F Treves 

Tint death on February 9 at the age of forty four of 
Mr I O Pickard Cambridge makes a break it will be 
impossible to fill in the ranks of British arachnotogists 
From boyhood he had devoted himself to the study of 
English spiders and was rightly regarded as the leading 
authority upon this subject He completed, moreover In 
1904 his monograph of the Central American spiders lor 
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Godtttun and Satvin « Biologia and thii work supple 
mented by tha determination of specimen* in the British 
Museum and of the collection* made by himself on the 
Amazons gave him a quite special knowledge of the 
Neotropical species He unfortunately left unfinished 
his revision of the generic nomenclature of spiders and 
also the county records of Arachnida he was compiling for 
the ' Victoria History Mr Cambridge was an admir 
able draughtsman as is testified by the plates illustrating 
the many papers he contributed to scientific sot eties and 
periodicals 

Mathbuaiicians will have heard with regret that Mr 
Robert Tucker died on January 29 He received h s uni 
versity education at St John s College Cambridge of 
whirh he wa* a scholar and wa* placed among the 
wranglers in 1855 He became a schoolmaster and was 
for many years head mathematic il master at University 
College School His original contr buttons to nnthematics 
deal chiefly with configurations of points lines and circles 
related in special ways to a fixed triangle and one system 
of c rcles which he disccvered is called after hs name 
He was ilso the editor of Cl fiord • Mathcn atital 
Papers In 18(7 he became one of the secretar es of the 
I ondon Mathematical Society founded in 1865 Trom that 
time forward he made the society his peculiar caie and 
the success which it has attained is almost entirely due to 
him He retained the office of secretary for th rtv five 
years editing the Proceedings ind conducting the corre 
spondence with authors and referees—a delicate duty in 
respect of which he established an adm rable tradition 
He also wrote an account of the early h storv of the 
society In all his work he was business 1 ke and 
thorough and at the same time modest and unselfish 

Tint new wing which is to complete the Armslrong 
College of Science in Newcastle on Tyne will be opened bv 
the King next vear 

Tna Socidtd nationale d Agriculture de France ha* 
awarded to Prof Wm B Alwood of Charlotte*ville Va 
4 diploma and silver medal for his recent work in pomology 
especially as relates to the ferment itfon of by products 
from apples 

Thf nmversarv meet ng of the Geological Soc ety was 
held at Burlington House on Friday February 17 Dr 
J E Marr F R S was elected president After the pre 
sentation of the medals and prizes already announced 
(p 253) the president del vered his anniversary address 
which dealt with the classification of the sedimentary rocks 

Akrangrhrnts have been made whereby messages may 
be sent to Cunard ma 1 steamers at any stage in their 
voyage across the Atlantic During the frst three or four 
days after the vessels leave I iverpool the messages will be 
sent from Poldhu Cornwall direct to the steamer During 
the next three or four days the messages will be forwarded 
by cable to the North American Continent ind repeated 
thence to the approaching ship 

Wa learn from the limes that the Treasury has agreed 
to place at the disposal of the Board of Trade 500! per 
annum for four years for the purpose of taking practical 
steps to encourage and investigate the development of the 
cotton growing area of the Empire This sum will be 
used (1) for the payment of scientific assistants who 
would themselves do part of the proposed work and would 
also set free members of the existing staff of the Imperial 
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Institute for the purpose, and (z) for defraying the coat of 
equipment It has also been notified in connection with 
the mineral survey which the Government of Northern 
Nigeria has in contemplation that a sum of 300! per 
annum will be paid to the Imperial Institute in order to 
defray the expenses of examining specimens of minerals 
&c sent to the scientific and technical department to long 
as the survey 11 in progress probably a period of three 
years 

Ok Saturday next February 25 Mr D G Hogarth 
will begin a course of two lectures at the Royal Institution 
on Archeology On Tuesday February 28 Prof Karl 
Pearson will deliver the first of three lectures on ' Some 
Recent Bio letric Studies On Thursday March a Prof 
H H Turner will commence a course of three lectures on 

Recent Astronom cal Progress and on Saturday 
March 11 Prof J J Thomson will begin a course of 
three lectures on Flectrical Properties of Radio active 
Substances The Fr day evening discourse on March 3 
will be delivered by Chevalier G Marconi on Recent 
Advances in Wireless Telegraphy and on March 10 by 
Prof J J Thomson on the Structure of the Atom 
Mr Perceval I andon will give two lectures on Apnl 4 
and 11 on Tibet Mr A Henry Savage Landor s lec 
tures on Exploration in the Philippines ’ having been 
deferred until if ter Faster 

Tux annual report of the council of the Institution of 
Mechanical Eng neers wxs read at the annual general meet 
ing of the institution on February 17 The first report by 
Prof David S Capper to the steam-eng ne research com 
mittee has now been completed and together with a pre 
liminarv report on progressive speed and pressure trials 
earned out previous to March 1896 will be presented at 
the March meeting Since the presentation in January 
1Q04 of the late S r William Roberts Austen s last report 
th alloys research committee has continued its work at the 
baton'll Ph>«. al I aboratory Dr Glazebrook director of 
the laboratory has arranged 1 ser rs of investigations on 
specimens of ni kel steel presented by Mr R A Hadfield 
It is anticipated that a further report w II be presented this 
year by the cc n 1 ittce communicating the results of these 
reseirches 1 urther investigat ons having great practic'd 
importance are now being considered Prof F W Burstall 
reports that the two specially constructed large gas engines 
and a gas holder erected in the new power house of the 
Birmingham Un vers ty arc now available for the gas 
engine research committee s experiments A scheme of 
experiments mdirating the methods of working is under 
consideration and it is hoped that the next report will be 
ready for presentation at the opening of next session A 
gift of 100! towards the expenses of carrying on the re 
•earch has been received from Dr Ludwig Mond F R S 
The series of experiments on initial condensation in steam 
cylinder* which Prof T Hudson Bcare is carrying out 
with special apparatus for the purpose are in act ve pro 
gress but ire st 11 incomplete I he results obtained so 
far however justify the hope that the committee will be 
able to present during the year 190s an interim report 
dealing with the results obtained in the experiments on 
non jacketed cylinders It is intended to hold the next 
summer meeting in Belgium in view of the International 
Exhibition to be held at I lige this year 

Wa have received from Messrs John Wheldon and Co 
of Great Queen Street a copy of a catalogue of zoological 
and sporting books and papers arranged geographically 
To those who are working on faunas and distribution the 
list will be distinctly useful 
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In vol v , No $, of the Records of the Australian 
Mueeum Mr R Etheridge deecribee the remain! of a pie 
slotaurian reptile of the genu* Cimoliosauru* from the Upper 
Cretaoeoua of White Cliffs, New South Wales which have 
been completely opalised This is the second skeleton of the 
genus which has been obtained from these deposits in in 
opalised condition Precious opal occurred only here and 
there—more especially in the transverse processes of the 
neck—in the second specimen the richness of the colour of 
which bora no comparison to that in the example first 
obtained 

Mr W E Claricx of the Edinburgh Museums sends us 
a paper from the Annals of Scottish Natural History fir 
January on the vole and the shrew of Orkney The vole 
which it will be remembered was recently discovered and 
named by Mr Millais turns out to be remarkably interest 
ing for it appears to come nearest to the water vole 
although its dentition is of the type of the common field vole 
The shrew Mr Clarke believes will probably turn out to be 
the pigmy species Mr Clarke has been assisted in his 
investigation into the structure of the void by Prof O t 
Bradley 

Dr Gilchrist s presidential address to the South Afru in 
Philosophical Society at the meeting m August last which 
is reported in the latest issue of the Transactions of thit 
body deals with certain features of the marine fauna of 
South Africa It is shown that as the Cape so is receive 
currents from different parts of the ocean so the fauna is of 
a particularly varied type containing North Atlantic Ant 
arctic and Indian types and even an element from the 1 ar 
East 

The subject of the aflinity of the endothiodont reptiles is 
resumed by Dr R Broom in part iv of vol xv of the 
Transactions of the South African Philosophical Soviets 
lhe author emphasises their relationship to the duyno 
donts and shows that while in the endothlodonts the ten 
denev has been to increase the development of the m< lars in 
the dicynodonts the Utter teeth have been completely 
eliminated In our own opinion Dr Broom s work tends 
to show that both groups shculd be included in a single 
family 

1 he report of the director of the botanic gardens and 
domains Sydney for 1003 refers to the changes in the 
gardens consequent upon the extension into the inner 
domain 1 ree planting in the Centennial Park has been 
continued the additions during the year being principally 
Acacia btntrvata Eucalyptus botryotdes woolly butt 7 ns 
tania confrrta brush box and species of Casuarina Many 
of the various species of Eucalyptus have suffered from the 
attacks of a coccid identified as Enococcus cortaesus 

Tub Philippine Islands are yielding a number of interest 
ing plants A second list by Mr E D Merrill has been 
issued as a publication No 17 of the Bureau of Government 
Laboratories Manila The author distinguishes twelve 
species of Terminalia in his synopsis of the genus thne 
being new Among other new plants are four species of 
Pandanus three of Illipe ( = Bassin) and a climbing 
Dischidia belonging to the section Conchopyllum in which 
the leaves flattened against the supporting tree trunk serve as 
a shelter for ant* 

A progress report on the strength of structural timber by 
Dr W K Hatt forms Circular No 3a of the forestry series 
published by the United States Department of Agriculture 
Testa were made with long*leaf pine, PtHus t palustns 
loblolly Finns tat da, and a red fir known also as Oregon 
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pine Psrudotsu^a iaxtfoha I ong leaf pine is the standard 
timber of construction but is not always obtainable In long 
pieces when red fir tikes its place red fir produces 
long straight timber but shows considerable variation in 
quality loblolly being pnnrip illy sap woe d has to be treated 
with preservatives if it is required for extern cl work Ex 
periments were dao made with sweet gum l tqutdambar 
styracifiua to ascertun whether the timber could be bent 
and put to the snm< uses as hickory but the results were 
not favourable 

Wiirs we consider the enormous nass of material which 
has been accumul itrd regarding tl e quantity of rain which 
falls it is rein irkublr he w 1 ttle attention ippears to have 
been given to thi nu -nl er ind size of tht drops A verv 
simple and ingenious imth I if studung raindrops is de 
scribed in a papir in the Monthly 1 Vrather Review for 
October 1004 bv Mr AV \ Beetle\ 1 hi raindrops are 

allowed to fall into Us r of drs fleur one inch deep which 
is exposed to the lain for 1 fiw secinds The flour is, 
illowed to stand fer some lime and the pellets of dough 
lach r prisenting milr p in thin pi ked out and mav 
be preserved 1 hi method was tested bv allowing miasured 



di ps of weter to fill ftom a height into the flour it was 
feund that the dough pellet differed but little in sire from 
the drop which piodured it In the paper a serin of interest 
ing photographs of such dough pellets is given illustrating 
the variation in the sire 1 f the raindrops during the course of 
showers of different tvpes lhe 1 irgest drops met with 
s tnewhat exceedrd 1 fifth if an inch in diamiler this is in 
agreement w th the observ itions o f Wiesner (quoted by 
H inn in his I ehrbuch ) wh h gw 7 mm is an upper 
limit Mr Bentley gives tables shownng the relative 
frequency of occurrence of drops of varous sizes in ram 
from various kinds of clouds 
Ws have received from the secretary of the English 
Ceiamic Society a copv of ts transactions for the session 
1903-4 The socirtv wh ch has its headquarters at 
lunstaU Staffordshire is still in its infancy but it would 
appear that its existence is likely to exert considerable in¬ 
fluence for good on the future development of the English 
potteries The Transitions contain papers describing 
attempts to solve special problems m the industry and the 
keen discussion which followed their delivery is indicative 
of the interest with which they were received There can be 
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little doubt that *ucb a society must tend to the spread of 
knowledge and the improvement of method In pottery menu 
facture 

An interesting paper by R Kremann on the melting point 
of dissociating substances and the degree of dissociation 
during melting is contained in the Siteungibenchte (1904 
vol cm part vu ) of the Imperial Academy of Sciences 
of Vienna from theoretical considerations involving the 
law of mass action melting point curves are deduced for 
substances such as the compounds of phenol with aromatic 
bases and with pane acid at different degrees of dissocl 
ation By comparing the shape of these curves with those 
obtained for instance on adding aniline to the compound of 
aniline and phenol the actual degree of dissociation of these 
substances during melting may be very approximately a seer 
tamed Incidentally the important result is established that 
the addition of one of the products of dissociation of the 
compound may in many cases cause a rise in the melting 
point without there being question of the formation of an 
isomorphous mixture The results obtained are applied to 
an investigation of the addit ve compounds of nitroso 
dimethylamline with various aromatic bases 

In an inaugural disse tation for a doctorate at Bonn 
University Herr Jacob Stelnhausen presents the results 
he has obtained during a research on 1 enhanced lines 
Adopting the English name originally proposed by Sir 
Norman I ockyer the author gives a detailed description 
of the rnhanred lines and their different appearances In 
various spectra and then describe* the apparatus and 
methods employed by him in his own research Using a 
small grating of 1 metre radius which produced a dis 
perron such that 10 Angstrftm units extended over 
050s mm on the plate he photographed and compared 
the arc and spark spectra of the elements A 1 Sb Pb Cd 
Mg Hg Bi Sn 7 n Ba Ca Sr and T 1 using in most 
cases metallic poles for the spark and powdered metal or 
aalt on carbon poles for the arc The wave lengths are 
only given to the nearest unit and will therefore need 
redetermining with a larger dispersion before they become 
of any great use for stellar Identifications fn discussing 
the nature of the lines the author adopts an error made 
by Prof Kayser ( 4 Handbuch der Spectroscope ) vie 
that in accounting for spectral variations Sir Norman 
Lockyer has always considered only the temperature of 
the spark as the cause yet it is now more than thirty 
years since the discoverer of enhanced lines explicitly 
stated that the possible effects of electrical variations must 
be included in the general term temperature 

Some ten years ago Prof II Moissin in the course of 
hit work on the production of carbides in the dectnc 
furnace prepared aluminium carbide and showed that in 
contact with water pure methane was evolved thus giving 
a new and direct synthesis of this important hydrocarbon 
In the current number of the Comptts rendus (February 13) 
Prof Moissan and M (havanne give an arcount of their 
determinations of the physical constants of pure marsh gas 
prepared in this way The methane after being freed 
from traces of moisture and less volatile impurities by 
passing through a tube cooled to -85° C is solidified by 
cooling with liquid air and any more volatile gases pre 
sent pumped away The gas allowed to boil off from the 
crystals was prqged to be pure by a combustion analysis 
and possessed at V C and 760 mm pressure a density of 
03547 the theoretical density being 0555 The melting 
and boiling points were measured by means of an iron 
Constantin thermocouple, previously standardised against 
• petroleum ether thermometer the crystals melting sharply 
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at -184* C and boiling at -164° at atmospheric pressure 
The author* add that the methane purified in this way 
always possessed a sweet faint garlic odour which cannot 
be attributed to impurities and must be regarded as due 
to the gas itself The reaction between solid methane and 
liquid fluorine was studied at the same time the two sub 
stances instantly combined the reaction being accompanied 
by a bright flash and a violent explosion completely pul 
vensing the glass tubes 

A twelfth edition of Mr W T Lynn a booklet on 

Remarkable Comets has been published by Messrs 
Sampson Low Marston and Co Ltd 

The Cambridge University Press has published the first 
number of a new scientific periodical entitled the Journal 
of Agricultural Santee The magazine is edited by 
Messrs K H Biffen A D Hall T H Middleton and 
T B Wood in consultation with Messrs W Bateson 
IRS JR Campbell and W Sommerville It is 
intended to c rculate among agricultural teachers and 
experts and will be issued as material accumulates in 
parts of about one hundred pages Fach volume will con 
Mat of four parts The first number appeals to workers 
in many deptrtments of agricultural research and among 
the articles it contains may be mentioned those on Men 
del s laws of inheritance and whrat breeding by Mr R H 
Biffen the influence of pollination on the development of 
the hop by Mr A Howard the importance of the removal 
of the products of growth in the assimilation of nitrogen 
by the organisms of the root nodulea of legum nous plants 
by Mr J Golding the analysis of the soil by means of 
the plant by Mr A D Hall variat on in the chemical 
composition of the swede by Mr S H Collins soil 
analysis as a guide to the manurml treatment of poor 
pastures by Messrs T B Wood and R \ Berry and 
the improvement of poor pastures by Prof T II Middle 
ton Ihe magoz ne should prove of interest and help to 
all teachers of agricultural science av well as to those 
engaged in research in this field of knowledge 

The third part of Herr C K Srhneider s Iltustnerte* 
Handbuch der I aubhoLzkunde has just been published by 
the firm of Gustav Tischer Jena Ihe first two parts 
were reviewed in Nature of November 34 1904 (vol lxxi 
p 76) and a further notice will appear after the work 
consisting of about nine parts has been competed 


OUR ASTRONOMICAL COLUMN 

Fi iiemeris for Comet 1904 1 —The following is an 
extnet fron a erntinued ephcmeris for comet ijoi * as 
calculated from M Fayet ■ elliptical elements bv Dr E 
Stromgren and published in No 3994 of the Ivlronomtscbe 
Nachrtckten — 


Feb 35 3 *0 47 +3° 7 o 1669 01*33 046 

Mar 1 3 it 3 +32 o 01711 01359 043 

» S 3 33 44 + 33 47 01757 01486 039 

>• 9 3 43 49 + 35 *S 01805 01611 036 

1 *3 3 58 16 +3056 01855 01736 033 

The comet is now becoming very faint and is travelling 
m a north easterly direction through the southern part of 
the constellation Perseus On March 11 it will pass near 
to ( Persei 


Revised Element* foe Bokrelly s Comet (1904 e) — 
When publishing the previous set of elements for comet 
1904 « M Fayet explained that as hit computations were 
based upon the results of only a few observations they 
could only be regarded as approximate Now however 
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bu made another reeearch regarding this comet s c 
obtaining the following aet of element* a* his remit — 


oe = 35a* 13 58 98 J 
log* -o 14J175 
1°* ' =* 9 791300 

M = 503 93a 

Fhete elements give a close agreement with the places 
determined by independent observation* and indicate that 
Borrelly's 1904 comet i* really of the »hort period type 
completing it* orbital revolution in about seven years 
instead of six year* a* given by the previous elements 
(Comptci rtndut No j 1904) 

The Sun s Rotation —During the year* 1899 1)00 and 
1901 Prof N C Dundr made a further senes of ohserv 
abons of the rotation velocity of the *un at different helm 
centric latitudes Combin ng the results with those 
obtained by him during a similar research prosecuted r 
the years 1887-1889 and now corrected he found the values 
given in the following table — 


wherein 4 = the heliocentric latitude v = the rotational 
velocity of the sun s edge n m the number of observations 
and (- the daily rotation angle (Aitronamische Vacll 
rtchten No 3994) 

Secondary Shadow on Satcmn s Rings —During 1 
•enes of observat ons of Saturn made at Aosta (Italy) n 
October November and December 1904 Signors M 
Amann and Cl Ro/et observed a secondary shadow other 
than that of the planet projected on to the illuminate l 
surface of the r ngs I irst seen on October so this 
shadow was thinner and much less accentuated than that 
of the planet whilst its curviture was in the opposite sense 
to that of the latter body 1 rom O tober so to Ncvembcr 
15 despite the ft t that numerous opportunit es of 
observing it occurred the shadow was not seen but from 
the litter date unt 1 the end of De ember it was shown on 
twenty s x drawings of the system On seven drawings made 
between December as and 27 the shadow appeired bifur 
rated where it traversed the inner ring and on November 
*8 and 29 a third line of shadow narrower and feebler 
than the pre fding and much further from the planet was 
seen (Comptei rtndut No 4 1905) 

Obskr\ atioss or tup Zodiscai Light —During i so 
journ on the summit of Mont Blanc on September ar 
and 22 1904 M A Hansky made a number of observ 
itions of the Zodiacal Light ind found that its form was 
that of a spheric U triangle having its apex near to the 
ecliptic \t ih 40m (M T Paris) the altitude of the apex 
was 52° the length of the triangle reckoned from the 
centre of the sun was 8o° and its breadth waj at th 
horizon 24 0 and in the plane of the sun t 1x1s 40° 1 h 

latitude of the apex was +2 0 and three rones were dist n 
guishable in the light The first of these had the form of 
a spherical triangle and was very feeble the second was 
more parabolic whilst the form of the third was a parabola 

In his paper published in the Comptei rtndut (No 6 
190J) M Hansky indicates the point* of resemblance be 
tween this phenomenon and the corona and makes a 
number of speculations as to the true nature of the light 
He concludes by saying that he believes it to be an elec 
trical phenomenon of the same tvpe as the corona and 
that It is probably simply a prolongation of the coronsl 
streamer* 

Permanent Number* to* the Minor Planet* discovered 
during 1904—In No 3994 of the Attronemuche Naek 
rtchten the permanent numbers allotted to the minor 
planets discovered during 1904 are given Th^ list con 
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number discovered during last year to be twenty seven The 
provisional designation the name of the discoverer the 
date of discovery and the authority for the orbit are also 
given for each planet A number rf notes explain the 
absence for various reasons of several bodies to which 
provisional des gnations were allotted from the final list 

STUDIES IN FUGFMCS 

AT a meeting of the Sociological Society on February 14 
Mr Francis Galton communicated two papers — 
(1) restrictions in marriage and (2) studies in national 

TE first paper he remarked that marriage as one of 
the m cl igeniie* that influenced the racial qualities of 
future generations came within the purview of eugenics 
It belonged tc the practical policy arising out of eugenic 
science to promote such choice in marriage as should 
tend to the reproduction of the higher type* of individual 
Anthropological investigation had shown marriage to be 
one of the most modifiable of social institutions Hence 
the assumption was warrantable that with the gradual 
incorporation of eugenic cone ptions in the social idaGl 
there would proceed a cornu 11 tant change in the customs 
und conventions affecting marriage The paper then pro 
reeded to illustrate by actual txanples the modifiability 
of marriage custons In one or other of its many forms 
polygamy was now permitted—by religion customs and 
law—to at least one naif of the population of the world 
though its practice night be restricted on account of cost 
lomeatic peace and the insufficiency of females In 
Christian nations the prohibition of polygamy under severe 
penalties by civil and e cles asti al law had been due not 
to any natural inst net against the pra tice but to con 
■> deration of s cial well being Hence it might be inferred 
that equally stmt limitations of freedom of marriage 
might under the pressure of worthy motives be hereafter 
nacted for eugenic and other purposes Lndogamy or 
the custom of marrying exclus cel) within one s own tribe 
or caste had been sanctioned bv relig on and enforced ly 
law in all parts of the wcrld but chiefly in long settled 
tat ons where there w s wealth to bcqueith and where 
neighbouring cummun t es professed different creeds 
hndogamous systems of narriage rested on customs deter 
11 ned by a certa n rel gious view of fai ilv propertv and 
fa 1 ily descent Eugeni s dealt with what was more valu 
able than money or lands namely with natural inherit 
ance of high hara ter capable bra ns fine phys que and 
vigour 11 short w th all that was most desirable for a 
family to possess It am ed at the evolut on and preset 
vation of high races and it well deserved to be stnctlv 
enfor ed In every society there existed conventional re 
str t ons of the nature of taboo though not nccessar ly 
called by that name If ncneugenc un ons were pro 
hib ted by sc ch taboos none would take place Marriage 
scle tion was very largely conditioned by motives based on 
religious and so nl concent on Persons who were turn 
1 nder the v irious mam tge svst ms lived under such rules 
without any obj rt on 1 hey were unconscious of their 
restriction 

l nder the heeding St 11 is m National Tugemcs Mr 
Galton commun rated what he described as an un 
author sed program ne of what he conceived to be the 
duties of the Trai s Galton research fel wship in 
national eugenics The topics to be considered he classified 
under the following headings —(t) Estimation of the aver 
age quality of the offspring of m imed couples from their 
personal and an estral data This include 1 questions of 
fertility and the determination of the probable error of 
the estimate according to the data employed (a) FITects 
of action by the State and by publir institutions (3) Other 
influences that further or restrain parti ular classes of 
marriage (4) Heredity The facts after being collected 
should be discussed for improving our knowledge of the 
laws both of actuarial and of physiological heredity the 
recent methods of advanced statistics being of course used 
(j) Bibliographical compilations (6) Fxtension of eugenic 
studies by wider cooperation (7) Certificates With re 
gard to the last named he said that in some future time 
dependent on circumstances he looked forward to a suit* 
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ible authority issuing eugenic certificates to candidates for 
them They would imply more than an average share of 
the several qualities of at least goodness of constitution 
tf physique and of mental i apacity 

1 he discussion on the papers was opened by Dr Haddon 
who gud Mr Gallon sought to establish a science of 
eugenics he took it because the postulates of eugenics 
were an inevitable corollary from the general doctrine of 
organic evolution—in the building up of which Mr Galton 
had played a notable part Ihe evolution of the species 
having reached a self conscious stage In man it followed 
of necessity that increasingly rational and coordinated 
attempts should be made to guide and direct the evolu 
tionary process towards definable and verifiable ideals It 
was as hr understood it the aim of eugenic studies to 
ascertain the means av ulable for this rational guidance 
of human evolution ind the defining of the ideals tow mis 
which it should be directed lhere was ample warrant in 
anthropological data for the assumption that in the de 
velopment of marr age customs there was a tendency 
towards adaptation to higher social purposes 

Dr b W Mctt said there were two general ways 
towards the rational improve nent of the stock —(i) by 
1 checking the reproduction of the unfit and (a) by 
encounging the reproduition of the fit tor the former 
purpose the readiest means would be the segregation of 
defect ve children while quite young and the curtailment 
of their social privileges as they grew to maturity As 
regards means towards the encouragement of fertility in 
the higher types he suggested as an initial tentative m 
practical measures a further development of the present 
system of n amage registration Why for instance 
should not medical as well as legal certificates of marriage 
be procurable at registry offices Ihe former would be 
of the nature of a b 11 ot health certifying that the con 
tracting parties rea hed a certain standard of hygienic 
requirement Such certificates would of course be volun 
tary but since they would be valuable not only to their 
possessors but also to their children they would tend to 
come into general usige In any case he considered it a 
matter of national i nportance that Mr Galton s concep 
tion of eugeics should be most s riously cons dered Ihe 
hrst desderatu n was li get it accepted as a legitimate and 
hop< ful sic 1> 

Mr Lrnt&t Crawlcv sad Mr Galton s paper showed how 
inthr pologirul studies ould be made fru tful in practical 
politi s So ic logy shculd be founding its science of 
eugen cs up n anthropol gy psychology and physiology 
Me h ped th it while chiefiv cons der ng the normal in 
dividual it would net f rget the special claims of those 
abnormal p rs is whom wc call geniuses In a well 
rdered Stat thev should be cons dered before the de 
generate and the d seised regards marriage customs 
he took it as an assured generalisation of anthropological 
science that there ire two permanent polar tendencies in 
human nature first oga nst unions in the same home and 
secondly against too promiscuous marriage Many customs 
assumed by early anthropi togists as normal types were 
he believed n ere sports—surh as group marriage and 
marriage of brother and sister Polyg i ny he believed to 
be an example of a certain tendency in man to confuse 
sexual (i e organic) with matrimonial (i c social) concerns 
They must beware of this confusion and therefore be on 
their guard against ts pcssible effects in studying eugenics 
Mr Galton s suggest on that religion was ailed upon 
to play a part in the development of eugenics he con 
siderrd to be a sound deduction from history and anthro 
pologv In the sanctified <n of marruge religion had 
one of its earliest and greatest functions and as primitive 
'■ | *W rn in this as in other respects was based upon the 
best knowledge of primitive times (i t upon primitive 
science) so the most developed form of religion should be 
illuminated by the most advanced form of knowledge (i e 
bv contemporary science) 

Dr r Wes ter monk said he entirely agreed with Mr 
Galton s contention that restrictions in marriage as they 
existed in the simpler social formations so they might be 
further modified and developed for eugenic purposes 
amongst the most highly civilised peoples The germ of 
eugen c intentions was well seen amongst savage and 
barbarian peoples in those customs which imposed a test 
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of fitness on the husband before marriage In Kaffir 
tribes for instance a man may not marry until he has 
demonstrated his strength and courage and competence 
in the chose by killing a rhinoceros In the Malay Archi¬ 
pelago there ore peoples where the marriage test consists 
in the collection of a number of skulls from hostile tribes 
Among the Arabs of Upper Egypt the young aspirant to 
n image must evidence his courage and self control by 
suffering—with smiling countenance—a severe ordeal of 
whipping by the relatives of the bride He considered that 
on this question of marriage whereby the individual was 
brought into both organic and social relation with the 
species moral teachers had before them one of the greatest 
of tasks in inculcating a keener sense of foresight in the 
individual There was perhaps hardly any other point in 
which the moral consciousness of civilised men stood In 
greater need of intellectual training 

As contributions to the discussion/ a considerable number 
of written communications were received from the follow¬ 
ing amongst others —Dr Havelock Ellis Mr A H 
liuth Dr Max Nordiu and Profs Yves Delage J G 
McKendr ck Posada bergi bteinmetx lonmea and 
Weismann The last named raised the question whether 
when a hereditary disease like tuberculosis has made its 
appearance in a family it is afterwards possible for it to 
be banished ent rely from this or that branch of the family 
or whether on the contrary the progeny of those members 
who appe <r healthy must not sooner or later produce a 
tuberculous progeny He himself considered that a. tainted 
stock might produce a branch entirely free from that 
specific disease 

Mr Galton in the course of his reply said It gave him 
satisfaction to find that no one amongst his critics had 
impugned the conclusion which his memoir on ' Restnc 
tions in Marriage was written to justify 


THE ABSORPTION OF LIGHT BY 1HF 
ATMOSPHFRE * 

'T'llfc, great attention that has been paid during the last 
A few years to the subject of photometry has brought 
into prominence the problem of the amount of light absorbed 
by the atmosphere At the same time the improvement 
that has taken place in the instrumental means which 
renders possible the detection of minute changes in lustre 
has required the use of accurate corrections by which the 
effect of the earth s atmosphere can be eliminated from 
the observations The corrections which have been applied 
to photometric measures have been based generally on 
empirical or interpolation methods rather than on a strictly 
physicol basis lhere are several reasons which have con¬ 
tributed to th s unsatisfactory condition of the problem 
Ihe difficulty of computing the length of the path of th* 
ray of fjght in its passage through our atmosphere th* 
want of homogeneity in the constitution of th* atmospher* 
itself our ignorance of the law of the temperature gradient 
at considerable heights above the surface and of the dis¬ 
tribution of water and dust particles near the Surface have 
all complicated 0 subject the theory of which under ideal 
limiting rond tions may not be very difficult Bouguer left 
a very satisfactory theory based however on the assump 
tion that the path of the roy was rectilinear Laplace 
attacked the subject from the side of the theory of refrac 
tion but practically did not much advance it from that 
time onward the question has rather been left in the hand* 
of observers who have been content to make their observ¬ 
ations homogeneous by the employment of an interpolation 
formula based on the results of their actual practice 

Dr A Bemporod thinks that the time has coma for the 
discussion of a physical theory of the extinction of light in 
the atmosphere and certainly his pamphlet bearing this 
title is a most welcome contribution to this subject It 
may be that in some sense it is a premature effort That 
is to say that the data for a complete solution of the 
problem do not exist The senes of observations which are 
now being conducted by means of kites and balloons and 
which have for their object the examination of the different 

1 Znr Theone dor Exunkt on doo I Ichlsa in dor Erdotatoopblro Bjr 
pr A Bemporod Pp fl (Bittoilnnfon der Gnash Surnwirts sa 
Hndolborg) 
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strata of the atmosphere at various distances remote from 
the surface, may be expected to throw some additional light 

r n the constitution of the gaseous envelope through which 
light passes, and, moreover there is the troublesome 
amd disturbing question of selective absorption the import 
ance of which the author fully admits, but does not consider 
numerically in his work which may play a very important 
part in the future theory of atmospheric extinction But 
any Improvement which may hereafter be made will not 
invalidate the calculations so far as they refer to the mass 
of the air through which (he light beam penetrates 

Dr Bemporod divides his work into five sections In the 
first he presents the problem in its most general form and 
defines the function F(s) the so-called path of the r-iy in 
the atmosphere Chapter 11 exhibits a critical examination 
of the theories of Bouguer Lambert Laplace and of some 
others less well known In the next the author discusses 
the hypotheses of Ivory and Schmidt on the constitution 
of the atmosphere Of the two Schmidt s hypothesis of a 
uniform decrease of the temperature with the height above 
the surface gives the best agreement with the observed 
temperatures derived by Assmann and Beraon from balloon 
ascents The latter hypothesia is the one therefore selocled 
for development but both Ivory and Schmidt give prae 
tic ally the same values for extinction while Laplace s theory 
at the zenith distance of 87° appears to be a tenth of a 
magnitude in error Chapter iv explains the formation 
of the extensive numerical tables that accompany the work 
and m the last the author his some remarks on the in 
fluence of geographical position on the absorption as well 
as of the effects of oscillations in temperature and pressure 
The whole forms a valuable addition to a subject of great 
interest and importance 


]OH\ HVNlbR AND HIS INFLUENCE ON 
SCIENTIFIC PROCRF^S ' 

A S the history of philosophy considered from one point 
A of view is the record of the development and growth 
of ideas and of the formition of beliefs and doctrine!, rc 
specting man and the universe accomplished through the 
thinking of a few great tntndi so the history of medium 
is a record of the observations thoughts and achievements 
of 1 few great pertonahttci —Hippocrates Celsus Galen 
Part Harvey and John Hunter to name only the greatest 
John Hunter is the theme which has been assigned to me 

1 hroughout the ages of civilisation the growth of know 
ledge has been slow and often irregular but it has been 
continuous and it has been sure How slow and yet how 
sure we may realise by comparing the dialectic notions of 
Aristotle respecting weight and motion with thi direct 
appeals to the evidences of the senses afforded by the 
demonstrations of Galilei whertby it was shown that so 
far from there being in nature bodies possessing positive 
lenty all matter is equally affected by gravity irrespective 
of its form magnitude or texture By the simple expert 
incnt of dropping objects from the lower of Pisa Galilei 
«hi began life as a medical student laid the foundation 
of modern physical science and especially of dynamics 
lhis expedient was one of the first appeals at least in 
modern times to the use of direct experiment in physical 
s icnce and the truth thereby established became c deter 
mining factor in Newton s great discovery of the law of 
gravitation From Aristotle to Galilei an interval of more 
thin eighteen centuries had elapsed Galilei and Harv y 
were contemporaries 

John Hunter was born exactly a century after the publi 
cation of Harvey s Exercitatio De Motu Cordis ' It is 
one hundred and eleven years since John Hunter died \ et 
how modern Hunter Is I Inventions and discoveries now 
crowd upon us so thick and fast that we are apt to forget 
how recently modern physical science began and especi illy 
modern medicine In the order of time medicine in its 
rudest and simplest forms must have been one of the first 
of the empirical arts but in the order of ideas it was one 
of the last to enter into the hierarchy of the sciences As 
a system of organised knowledge medicine presupposes and 
1 Abridged frost tbs Huntsnaa oration dslivsnd bsfors tbs Ro\«l 
College of gorgeous February 14 by Ur John Tweedy, president of the 
college * 
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requires not only centuries of clinical obssrvation and 
a complete logical apparatus but it also requires an 
advanced state of all the other natural sciences It con¬ 
cerns itself with the recondite problems of life in the most 
complex and the most highly differentiated of its manifest 
ations whether undtr the conditions of health or under 
those of disease Until physics and chemistry had advanced 
from the conjectural and the apnonstic to the scientific 
stage medicine could only be conjectural and apnonstic 
too however useful it may have been as a practical art 
Ihc thrughts and labours the experiments and discoveries 
of the great pioneers of modem knowledge in the physical 
sciences were the neccssirv prelude to a scientific progress 
in biology which in its turn was a condition precedent 
to any rt il advance in the science of medicine surgery 
and pathology Harvey in the order of time and of 
thought was the necessary antecedent of Hunter 

1 he starting point of John Hunter s career as anatomist 
biologist and surgeon was in the year 1748 when he caihe 
to I ondon with a rcreptue and intelligent mind a quick 
and observint eje and a well trlined hand to collaborate 
with his brother William in the anatomical school which 
had be<n started two or three years before 

Considering the important part that human anatomy now< 
plays in medical education it is difficult to conceive that 
there was no systematic teaching of anatomy in England 
before the middle of the eighteenth century During the 
many centuries which elapsed between say the time of 
Hippocrates and the middle of the sixteenth century the 
dissection of the human cadaver was almost unknown 
I orbidden alike by the laws and customs and religion of 
the ancient Greeks and by the creed of Mohammed the 
study of hum m anatomy was placed und>r a civil and 
religious bon until the end of the thirteenth century In 
ancient Greece the laws relating to immediate burial were 
very stringent Even vutorious generals had been con 
dcmned to death because they neglected to bury the slain 
1 he pathos of Sophocles tragedy of Antigone * turns 
it will be remembered upon the sacrednrss of the dead 
and of the necessiti higher than imperial commands of 

I tunedi ite burial 

When the tradition of Greek medicine passed—in the 
seventh and eighth centuries—into the hands of the 
Mohammedans human anttomv was equally neglected the 
practice of dissection being implicitly forbidden by the 
QurAn Even after the dissection of the human cadaver 
received the sanction of the civil authoritus in southern 
Europe the teaching of anatomy was cursory and 
i casional and merely descriptive Mundino of Bologna 
tn the fourteenth century who was the first in modern 
tunes to dissect the human cadaver seems to have dis 
sccted onl> two bodies So little was known of human 
anatomy and so strong w is the tvrannv of tradition that 
when Vesalius in the middle A the sixteenth century 
allcgid that the an itonuc tl description* of Galen could not 
be idipted to mm thrie were not a few who in their zeal 
to repel the arrusatu n th it Galt n had used animals in 
dissection did not hesitate to maintain that the human 
organisation had changed since Galen s time 

In England notwithstanding Harvtv lectures on anatomy 

II the first quarter of the seventeenth ccnturv there wa* no 
rgtmsed teaching of anatomy before William Hunters 

tine In this matter William Hunter has not received all 
the credit he dcservis Hod his mil li n been realised he 
would nearly a cenlurv and a half igo have solved a 
problem in early medical education in London which is 
still perplexing the minds of mans thoughtful person He 
desired to establish in anatomical sc hoc I in I ondon upon 
an extensive scale With this object in view he offered to 
erect a building at the cost of 7000! for the study and 
teaching of anatomy provided the Government would grant 
him a piece of ground to build upon It was also hia in¬ 
tention to give to this institution all hia preparations and 
his books With a lamentable lack of sympathy which 
British Governments have too often manifested in their 
dealings with science and education William Hunter’a 
offer was declined Smarting under a keen sense of dis 
appointment and full of resentment he determined to 
transfer his favours to Glasgow which now enjoya the 
possession of his priceless museum and his library Btatt 
potiiJftiiei 
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After John Hunter had worked at human anatomy for 
ten years he manifested his intellectual growth by direct- 
tng his thoughts to the higher and more scientific disci¬ 
pline of comparative anatomy and physiology He realised 
that human anatomy alone was an insufficient guide to 
pathology and iurgery He collected all manner of 
animals at his house and grounds at Earl s Court in order 
to study their ways and habits and from every available 
source he acquired animals living or dead for the pur 
poses of observation experimentation or dissection In 
his use of the lower annn ils for the elucidation of physio 
logical problems he follow! d while amplifying the practice 
of Harvey who m his turn adduced the authority of Arts 
totle lherc was however a striking and characteristic 
difference between the use which Aristotle made of the 
dissection of animals with reference to human anatomy 
and that of Hunter There is no trustworthy evidence that 
Arixtctlc or Hippocrates or even Galen dissected the human 
bodv cert only not in the sense we understand by the term 

dissection 1 hey dissected the bodies of animals instead 
of those of man and transferred their observations of 
amm ils to the corporeal organisation of man Hunter on 
the other hand practised the dissection of lo*er animals 
m addition to that of man and transferred his observations 
to the embryology and morphology of man and to the 
elucidation of the problems of human and comparative 
phvsiologv and pathology 

John Hunter was a philosopher in the strict and prim cry 
sense of the word lie had a passion for knowledge 

1 11 no man presume to call himself wise says Pytha¬ 
goras God alone is wise Man can never get bryond 

the passion for wisdom John Hunter had this pission 
He devoted himself to the pursuit of knowledge searching 
for it in every department of the organic world animal and 
vegt table In one of his letters to Jenner he says I 
hasp but one order to send you which is to send cveiy- 
thing you can get either animal vegetable or mineral 
and the compound of the two either animal or vegetable 
minpi lli/cd ' And ogun Have you my large trees 

of different kinds that you can make free with’ If you 
have 1 will put sou upon a set of experiments with regard 
to the heat of vegetables With respect to the observ 
ations and experiments which he directs Jenner to make he 
siys Be as particular us you possibly can lhese 
sentences express briefly and in epitomr as it were 
Hunter s habits of nund and his attitude low irds the 
problems of organic life 

John Hunter may have larked the power of clear exposi 
tion and he mav hive disliked routine teaching He was 
however full and overflowing with ideas new and 
original to which he often found it diflu utt to give dis 
tinct shap and utterance In contrast with William j 
Hunters did icti prwers John had the suggestive the 
constructiye the creative faculty the faculty of discocery 
of coordinating knowledge and he had the art of stimu 
luting thought and celling forth effort from others He 
taught by pxamplt rather than bv precept 

Ottley the first and r nc of the best of Hunter * bio 
graphers remarks that in pursuing his researches Hunter 
strove nut like manv of his more learned and less philo¬ 
sophical predecessors to unravel the mysteries of nature 
by taking up principles a prion and seeking for fart* to 
support his theory but that on the contrary he followed 
in the strictest manner the inductive method laid down bv 
Bacon as the nntv sure though arduous road to knowledge 
and Babinglon in his Hunterian oration remarks of him 

He had never read Bacon but his mode of studying 
nature was as strictly Baconian as if he had " Other 
critics and histoums of Hunter’s work and not a few 
Hunterian orators h ive written or spoken In a similar 
strun In mv judgment this view is entirely erroneous 
with respect to Hunter s method and it is a complete mis 
interpretation of the Baconian system Bacon s eloquence 
and influence undoubtedly did much to attract men to the 
observation and studv of natural phenomena He directed 
attention to the necessity of Studying the powers and forces 
of the world as a means of subjecting the world to the 
human mind and so far his message was appropriate and 
opportune ihe significance of that message is probably 
greater now than at the time he delivered it The future 
bel nga to the nation which understands best the forces 
of ntBpfo and which can most skilfully and economically 
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employ them But Bacon himself neither knew nor undsr- 
stood the physical sciences Hu spirit was essentially 
medueval and much less modern than that of his illustrious 
namesake Roger Bacon who lived three hundred years 
before him francik Baton’s aim was purely utilitarian 
He had no idea of knowledge for its own sake, and he 
cherished the hope that by increasing c 
nature the secret of tf“ ‘ " 


. __„_knowledge of 

transmutation of substance* would 
knowledge of the making of 
practical acquaintance with 
natural science but'he lacked insight Into the true methods 
of its investigation He understood very imperfectly the 
vdue of experiment and he assigned quite a subordinate 
position to quantitative determination the precise quality 
which is the mosl striking characteristic of modern science 
end which constituted the most original and perhaps most 
brilliant of the reasonings which Harvey employed in his 
famous induction So far from being the founder of the 
modern scientific method Bacon s writing* were themselves 
one of the products of the Intellectual awakening which 
began at the end of the sixteenth century Notwithstand¬ 
ing his affectation of scientific knowledge and scientific 
methods Bacon had an unscientific weakness for super 
stitions 11c believed in natural and judicial astrology 
though not without some hesitation and discrimination 
He believed in the transmutability of elements and of the 
metals in charms and signatures as remedies and so com 
pletdy did he ignore llarvcy s discovery of the circulation 
of the blood that in one of the latest of his wntlngs he 
ascribes the pulsation of the heirt and arteries to the 
dilatation and contention of the spirits Well might 
Hirvey say in disparagement of Bacons SCItntlfli 
writings He writes philosophy like a Lord Chancellor 
Bacon s ruling idea was the collection of masses of facts 
and then the employment of processes of arrangement and 
separation nnd exclusion so artificially contrived that a 
man of common intelligence should be able to announce the 
truth sought for I his method has been slightingly de 
scribed as a kind of scientific bookkeeping It is diffi 
cult says Stanley Jevons to imagine a less likely wav 
of arriving Ht grc'it di*» ovrries Ihe grr iter the way of 
farts the less is the probability that they will by any 
routine system of classification disclose the laws of nature 
lhc answer to the claim that Bacon was the philosophic 
father of modern methods of scientific investig Uion is that 
none of the scientific truths established bv the great 
masters of science can be made even to appiar in corre 
spondcnce with Bacons methods Whether we look to 
Copernicus wh j preceded him or to Kepler Galilei 
lorrictlh Pasc il Gilbert and Harvey or to Newton 
Dcscaites or Huvgens cr to 1 homes \oung or to the 
chemists Black Priestley Srhcelc uid I avoisier we find 
th it discover! was achieved by a mi thod quite different 
from that idvocated by Buon So dispassionate a critn 
of philosophy as John Grote remarks I have not the 
smallest belief in Bacon s hiving reformed the method of 
discovery believing rither that if he had had an} success 
in that way in the manner he wished it would hove been 
most ralamitous for science And even with regard to 
Ihe claim of Bacon to be the founder of inductive pbilo 
sophy Ellis one of the ablest of his editors asserts th it 
the nature of the act of indu tion is as clearly stated by 
Aristotle as bv any liter writer while Aristotle himself 
ascribes the credit to Socrates Pprhaps the Baconian claim 
ha* never been more convincingly refuted than by Augustus 
De Morgan at once one of the profoundest and aubtlest 
thinkers of the nineteenth century 1 Modern discoveries,” 
he says have not been made by large collections of facts 
with subsequent discussion separation and resulting de 
duction of a truth thus rendered perceptible A few facts 
have suggested an hypothesis which mean* a supposition 

S to explain them Ihe necessary results of this sup 
n are worked out and then and not till then other 
ire examined to see if these ulterior results are found 
In nature Wrong hypotheses rightly worked from 

have produced more useful result* than unguided observ¬ 
ation But this is not the Baconian plan What an 
large collection* of facts for? To make theories from ’ 
says Bacon To try ready made theories by ’ says the 
history of discovery ’’ 

Bacon's plsn was purely mechanical He ignored the 
work of the mind in the constitution of knowledge He 
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imagined that hs had discovered a method by which scien 
tiftc truth might be determined with absolute certainty, 
and by a mechanical mode of procedure auch that all men 
were capable of employing it “ Our method of discover 
mg the aciences is, he eaye “ one which leave* not much 
to sharpness and strength of wit but nearly level* all wits 
and intellect* ” And thi* opinion i» endorsed by most 
writers of the empiricist school in complete disregard of 
the teaching of history Those who Imagine that science 
requires nothing but the registering and classification of 
facts forget that the facts observed ran only be connected 
and related by the mind and that the laws of nature are 
after all mental products from given data 

Not onlv did John Hunter not follow the mechanical 
methods of Francis Bacon, but it is the work of the mind 
which 1* the peculiar characteristic of hi* method and its 
chief glorv Others could do as well as he the more 
mechanical part of his task—indeed much of it was done 
by others but the suggesting controlling, coordinating 
mind was Hunter’s which amidst the multiplicity of 
phenomena and of data apparently conflicting discovered 
unity amidst multiformity, which is the special function of 
science 

John Hunter s constant aim was to arrive at principles 
and he was distrustful of so-called facts The principles 
of our art ’ he said, “ are not less necessary to be under 
stood than the principles of other sciences unless indeed 
the surgeon should wish to resemble the Chinese philo 
sopher whose knowledge consisted only in facts In that 
case the science must remain unimproved until new facts 
arise In Europe philosopher* reason from principles and 
thus account for fact* before they arise 

Hunter possessed every moral and intellectual qualifi 
cation necessary for useful scientific research He had a 
large knowledge of facts baaed on an intimate acquaintance 
with the phenomena of organic nature He had a fertile 
imagination ready to suggest possible relations of those 
facts He had openness of mind and a conscientious 
scientific spirit which submitted every hypothesis to the 
test of observation and experiment Scepticism is the first 
condition of reasoned knowledge Hunter was not only 
observant but he was rationally sceptical and critical and 
he himself ascribed his success as a scientific investigator 
to the sceptical qualities of his mind He took nothing on 
trust He was always careful to distinguish between mere 
conjecture and reality and drew a sharp distinction between 
the actual results of an experiment physically performed 
and what might have been mentally anticipated In pur 
suing ant subject he says most things come to light 
is it were b\ accident that is many things arise out of 
investigation that were not at first conceived and even 
misfortunes in experiments have brought things to cur 
knowledge that were not and probably could not have 
been previously conceived on the other hand I have often 
devised experiments by the fireside or in my carriage and 
have also conceived the result but when I tried the experi 
ment the result was different or I found that the experi 
ment could not be attended with all the circumstanees that 
were suggested Here in a sentence we note the wide 
difference between the modern and the medieval spirit in 
science The alchemists performed experiments innumer 
able but with them theory ranked above exjieriment and 
if experiment gave an unexpected result this was forced 
into an artificial conformity with the aprioristic theory It 
was therefore says Lange in his ' History of Mate 
rialism ’ essentially directed to the production of this 
previously anticipated result rather than to free investi 
gation ’ 

While Hunter was intolerant of a state of doubt in small 
things as in great if by any means decision was possible 
he ever held his judgment in suspense if certainty was not 
attainable Like all strong characters he cared little for 
systems or consistencies of opinion He followed wherever 
Truth should lead and by his very nature was always open 
to new and higher knowledge To a pupil who asked with 
surprise whether he had not the year before stated an 
opinion on some point directly at variance with one be had 
just put forth he boldly replied Very likely 1 did l 
hope I grow wiser every year " And again “ Never ask 
me what 1 have said, or what l have written but if you 
will ask me what my present opinions are I will tell you 

In attempting an appreciation of John Hunter’s method 
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1 have suggested rather than explained the development and 
growth of the modem knowledge of physics "chemistry, 
and biology under the influence of the experimental 
method, but it has not been my purpose or intention to 
offer any defence of this method lo defend the use of 
experiment in physics and in chemistry would be manifestly 
absurd and 1 assume that in this plate and before this 
audience it is equally unnecessary to offer an apology for 
its use in physiology and pathology I opine, however 
that it 1* within my province as Hunterian orator to antici¬ 
pate the possible censure of some who would not hesitate 
in the satred name of religion to traduce the memory of 
Hunter because he practised experiments in physiology 
John Hunter did employ the method of experiment He 
employed it no lets with zeal than with intelligence He 
employed it not from idle curiosity not from the prompt¬ 
ings of vainglory or for the purposes of worldly advance 
ment all that he had lie gave to science He employed it 
in the eervice of humanity and in the study ot the nature 
and laws of life and tne knowledge which he thereby 
acquired he transferred to the domain of medicine and 
surgery and applied to the alleviation of sickness and 
suffering among animals no less than among men 

I pretend not either impiously to affirm or not less 
impiously to deny all the purposes of infinite wisdom in , 
giving man dominion over the fish of the sea and over the 
fowl of the air and over every living thing that moveth 
upon the earth but we do know that throughout historic 
time man has not hesitated to capture to subjugate and 
to slay beast and bird and fish for his pleasure his 
sustenance and his service W ts the lordship over the 
animals given to man only for the satisfying of his phvsical 
and sensuous needs 7 Is not the life more than food 7 Was 
it only with reference to man s bodily well being that the 
question was asked Art ye not of much more vnlue than 
the birds of the heaven 7 Doe* the mind need no aliment? 
And is the veto to be applied only whin animals are to be 
used for the purposes of elundating the kindly functions 
of physiology or of disclosing the baneful secrets of 
disease t 

1 he vicarious suffering and sacrifice of animals for the 
service and the salvation cf man have obtained throughout 
thi ages and constituted the basis of the elaborate cere 
monial system of the ancient Israelites In anticipation of 
the great Passover Moses diricted the Israelites each to 
kill a lamb according 10 their families and to sprinkle 
its blood upon the lintel and the two side posts For 

the I ord will pass through to smite the Lgyptians and 
when He seeth the blood upc n the lintel ana on the two 
scdi posts the I ord will piss over the door and will not 
suffer the destroyer to rim into your houses to smite 
v u The complete purihcction of one leper and his re 
c ption back into socnti involved not only the slaughter 
of three limbs but the convalescent had to appear with 
twe living clean birds 1 nc of which was slam while the 
ether still living was biptised in the dead birds blood 
and then illowed to flv away frei The principle of sub 
stitution was actu dised in the ceremony of the scapegoat 
At the annual heart of 1 xpi ition a young bullock two 
kids and one ram were si nn and two goats were taken 
upon which lots wen c cst one lot for \ ahw 4 the other 
frr Aruel 1 h go it on which the lot fell for Yahw& 
w is sacrificed for a sin rHiring but the goat upon which 
the lot fell for Azazrl wes presented alive and when the 
high prust had symbolicalh placed upon its head the sins 
and transgressions of all the peopl the goct was led 
into the desert there to become the victim of hunger and 
thirst and the prey of ravenous bird and beast 

Arc these hecatombs to be regarded as of Divine origin 
and sanction while the inoculation of a cat or dog or it 
mav be a rat is to be denounced as a desecration and a 
violation of the purposes and will of God 7 Who will sav 
but that in our dav as the Angel of Death passes through 
the land seeing upon us the sprinkling of the immunising 
blood takes that for a token and is not suffered to come 
into our houses to smite us' Dipt in his fellow s blood 
the living bird went free and so we dipped in blood 
aye the Mood of our fellow man at the annals of medical 
martyrology bear witness we enjoy a growing freedom 
from plague and pestilence and noisome disease and in the 
fulness of knowledge the measure of our freedom will be 
full 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CumuDOt—The turn of 1600I hat been recently con 
tributed to the University Benefaction Fund for the endow 
ment of a lectureship in special pathology The collection 
of this fund is largely due to the activity of Prof G Sims 
Woodhead and the lectureship will be known as the 
Huddersfield lectureship in recognition of the town which 
has largely supplied the capital sum The general board 
will proceed shortly to elect the lecturer Applications 
should be sent in to the Vue Chancellor on or before Tues 
day March 7 

The general board has approved Mr J J II Teall of 
St John s College Director of the Geological Survey for 
the degree of Sc D 

The Smith s prises have been awarded to Mr H Bate 
man for his essay on The solution of linear differential 
equations bv meins of definite integrals and to Mr P E 
Marrack for his essay on Absorption by matter of 
Rontgen and y rays Both the students belong to Trinity 
Cdleg 

Mr F J M Stratton of Cams College has been elected 
to on Isaac Newton studentship 
London —At the South Western Polytechnic Miss Gladys 
Martyn has been elected to the free studentship in the 
physical training department She will devote part of her 
time to the auentifii study rf anthropometric measurements 
and eugenics Mr I D Corn slant lecturer in the 
engineering department of the polytechnic has been elected 
to be held of the me Inn d and civil engineering depart 
ment of the Technical Inst tute of Sunderland Mr A J 
Makuwer his been tit tel head of the electrical engineering 
department in succession to Mr C F Smith 

The I ishmongers Company has granted a sum of 
looof toward the funds necessary for the incorporation of 
l. mversity College n the Umvers ty of London By this 
grant tho amount st II required to complete the funds 
necessary for incorporation is reduced to 17 ooof a total 
of 183 00of having now been raised for the purpose Dr 
A R Cushny of the University of Michigan USA has 
been appointed to the chair of pharmacology and materia 
medica in the college Prof I F Vernon Ilarcourt has 
resigned the chn t of civil engineering nnd surveying 

Wi learn from Science that Mrs Goldwin Smith has 
given 4000/ to Cornell University and that by the w 11 of 
the late Mr T A Goodnough of Worcester gifts are 
made as follows —5000/ to Mount Holyoke College 3000I 
to Iowa College sooo! to the Huguenot Seminary in South 
Africa 1000J 10 W ishburn College in Kansas 2000! to 
Drury Cc liege In Missouri 

Tita Engineer!.* and timing Journal of New York pub 
lishes the views of Prof H M Howe the eminent American 
metallurgist on the ve\ed question whether technical schools 
serve the int. rests of the community better if they are parts 
of great universities or if they are isolated institutions 
Wisely guided assoent on while it need not deprive the 
technical school of character and individuality should he 
thinks benefit the community through the broadening inter 
action of the teachers of pure science and the technical 
teachers with their closer contact with active life The 
grand scale should effect great economy not so much in 
saving salaries and in widening the use of the more expen 
sive instruments as in fitting work to worker and in sup 
plying more fully the eminent with work on their own plane 
In a paper on Architectural Education read before a 
meeting of the Royal Institute of British Architects on 
Monday Mr R Blomfield described the report and sylla 
bus prepared by the Board of Architectural Fducation 
appointed by the institute The following is the syllabus 
proposed by the board —(1) Building materials (a) con 
struction including (a) applied mechanics strictly in prac 
tiral relation to construction and (b) the practical methods 
of the building trades (3) architectural drawing including 
working and freehand drawings solid geometry ana 
measured drawings of historical examples of architecture 
(4) geometrical projection and rudimentary perspective this 
latter to be studied ai an aid to the shaping and modelling 
of buildings not »■ a means of elaborating architectural 
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drawings, (5) design and the history of architecture as 
supplemental to and elucidatory of the study 0/ construction 
It is pointed out that these subjects should be taught by 
doss work in the schools and by demonstration In the 
laboratory or lecture theatre of practical work The 
laboratory or * 1—*-* 1 


the laboratory should be In intimate relations with the 
lectures given in the class rooms of the schools and the 
course must be arranged so that the training in tha claw 
rooms and in the workshops proceed together In 
moving a vote of thanks to Mr Blomfield Sir Arthur 
Rucker said that if the great movement which is taking 
place in technical education is to have a sound foundation 
it is absolutely necessary that it should be earned out by 
those who arc themselves the professional members of the 
great professions and trades which they wish to carry to a 
point of higher education 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 26 — ‘On the Dnft produced m 
Ions by fcle tromagnetic Disturbances and a Theory of 
Radio activity By George W Walker Communicated 
by Prof A Gray F R S 

Electromagnet c waves produce certain mechanical 
forces on an rkitrually charged particle and the 
equations of motion of such a particle can be formed 
When the particle is regarded as exceedingly small and 
endowed w th a charge e and inertia m which Includes 
electrical inertia the equations take a comparatively simple 
form When the small viscous term due to radiation from 
the particle is neglected the equations can be integrated in 
certain cases and it is found that the continued propagation 
of waves involves an alteration of the position of the particle 
>ace 

le case which suggested the general result was that in 
which the waves form an infinite simple harmonic train 
and the solution showed that while the passage of a com 
plete wave restored the initial velocities of the particle its 
position in space was altered 

Ih s Hi tern t on of position is not completely accounted for 
by the change due to the initial velocities bad there been no 
waves In particular if the particle is initially at rest the 
passage of a co npletc wave restores the state of rest but the 


making complete revolutions where the elapse of a com 
pkle period lestores the velocity while the angle described 
has increased by av 

The continued propagation of the waves thus involves the 
result that the particle appears to dnft through space m a 
manner which can be completely determined when the initial 
circumstances are given and the constants of the train of 
waves are known 

Similar results are feund to hold for any kind of plane 
disturbances propagated in a straight line Several caies 
are worked out where the disturbance is of a simple char 
acter The disturbance is that in which the electric force is 
Y, with the appropriate magnetic force X,/V at right 
angles to X, for a time d/V succeeded by xcro force for a 
time d/V and this again succeeded by electric force -X. 
for a time d/V and zero force for a time d/V after which 
the disturbance recurs In one case where the particle la 
initially at rest it appears to dr ft with the waves while in 
another case where the particle has a certain initial velocity 
to d ‘ rectl0n ° f Propagation it drift* 
the waves If radiation from the particle is neg 
J he <r P TV K T of atomplete pulse in which the in 
tegrated effect f electric force is zero involves a restoration 
of the original energy of the particle and thus the trans¬ 
ference of the particle is accomplished without abstraction 
ofenergv from the pulse The expressions for the apparent 
wdocity of drifting in the direction of propagation of the 
waves are found to depend on the square* of the charge ao 
bi mad" th "* electrlcl,n 3 r neutMj W**™ wffl also 

out that if the equations held up to velocities 
of the charged particle equal to that of radiation a particle 



FEfeRtJARY »3, 19053 


NATURE 


407 


originally moving in the direction of propagation with a 
velocity (lightly lea* than that of radiation may be picked 
up by the wave* and carried forward with the velocity of 
radiation 

The conclusion la that the propagation of disturbances of 
any form in a (freight line involve* a aorting of free tone 
and molecule* according to their initial circumitance* and 
(beaming of these both with and against the waves mutt 
take (dace 

These results are general and are limited only by the 
limits of the electrodynamic equation! I hey suggest how 
ever a possible explanation of the action of all kinds of 
Ionising agent* 

In particular it is suggested that if a radio active sub 
stance is an origin from which electromagnetic disturbances 
are radiated these disturbances probably ionise the gis. in 
the immediate vicinity and produce streaming of ions and 
molecules with their associated properties both outwards 
from and inwards to the substance This view does not 
necessarily involve the supposition that there is a continual 
diminution of the substance 

The results may also throw some light on the question of 
the energy sent out Eor suppose that there exist a p st 
tive and a negative ion which in the absence of the pulses 
would recombine at some point A thereby radiating a certain 
amount of energy then the d rective action of the pulses 
may make them recombine at some other point B Thus th 
radiated energy will proceed from the point B instead of 
from the point A The transference of a single free ion c in 
be accomplished without the expenditure of energy and it 
is possible that the transference of the positive and negative 
ions miy tike place without any abstraction of energy fiom 
the pulses Since however in general the transference may 
involve a relative displacement of the two 10ns abstraction 
of energy from the pulses may be involved so that the quo* 
tion is one about which the greatest caution must be exer 
cised It cannot be decided without further investigation 

These considerations are in general agreement with the 
views that have been expressed by Lord Kelvin and Prof and 
Madame Curie 

1 he question whether the apparent velocity of drifting may 
be of the order indicated by experiment is considered and 
it is shown that in c rder to give velocities comparable w th 
that of radiation the theory leads ub to expect that the fre 
qurncy of vibration of the wives radiated by the pari tics 
should be of the order for visible or ultra violet light 

The differences between ionising agents would turn t a 
considerable extent on the character of the disturbances 
radiated 

Since the propagation of waves through a region of spite 
containing matter involves streaming of the matter the con 
tmued propagation cannot be quite independent of iny 
statical electric or magnetic, field present 

February a — Note on the Determination of the Volume 
Elasticity of Elastic Solids By Dr C Chrw*. F R S 
Paris 

Academy of Sciences, February 13 —M Troost in the 
chair —On the existence of an ellipsoid of absorption in all 
translucid crystals even when without a plane of symmetry 
or a principal axis J Soustlnssq —Study of the silicidc. 
of carbon from the Cation Diablo meteorite Henri Moleean 
In the residue left after dissolving a block of this meteorite 
weighing 53 kilograms in hydrochloric acid a hexagonal 
crystal of silicon carbide was noticed It was completely 
identified by its appearance density (3 a) and indifference 
to most chemical reagents Fused caustic potash gave 
potassium silicate and fused lead chromate carbon dioxide 
The origin of this block of iron may be terrestrial or 
sidereal but the existence of silicon carbide in the midst of 
the metal shows that tha products prepared with the elec 
trie furnace are met with in nature —On some constants of 
pure methane and on the action of solid methane on liquid 
fluorine H Molsesm and Ohavanns (see p 400)—The 
eruptive basic rocks of French Guinea A laorsls 
Besides biotite granite numerous basic eruptive rocks have 
been found In French Guinea especially gabbros peridot 
ttes and diabetes a detailed account of which is given 
Attention is directed to the difference in the mode of weather 
mg in tropical and In temperate climate* aa exemplified 
tn these samples —On the use of photography a» an aid to 
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topography A iaii sssd at An account of an application 
of the photograph u. method to the survey of the region 
round Mount Argie tn Cappadocia on a scale of 1/80 000 
The use of photography has the advantage of reducing very 
considerably the time required as compared with the 
ordinary methods of surveying and is especially advan¬ 
tageous in mountainous regions —Observations of the 
Borrelly comet (1904 *) made with the Brunner equatorial 
at the Observatory of Lyons J Guillaume The apparent 
position of the comet was measured on January 3 together 
with the positions of two comparison stars The comet 
appeared as an object of the tenth magnitude and possessed 
a small nucleus — Observitions of the sun made at the 
Observatory of Lyons with the 16-centimetre Brunner 
cquitornl during the fourth quarter of 1904 J Guil¬ 
laume 1 he results are summarised in three tables giving 

the number of spots their distribution in latitude and the 
distribution of the faculf in lat tude —Actinometnc observ 
ations made at the summit of Mont Blanc A Hansky 
The observations were made in the observatory at the 
summit of Mont Blanc with the instruments of M Crova 
The conditions in 1900 were more favourable than in 1807 
and 1898 and the results for this year are given in detail 
the most probable result for the constant being between 
3 o and 3 s —On linear part al differential equations M 
Hadsunard —On the deviation of falling bodies Maurice 
Foueh* A reply to a criticism of M de Sparre on a 
former paper by ihe author—I he ihi kness of transparent 
sheets of iron I Houllavlgua After trying unsuccess 
fully various methods for estimating the thickness of thin 
films of iron a coir r metric cstimition with sulphocyamde 
was found to give trust wot thy results The transparency (T) 

of these films was determined before dissolving in acid for 
the colorimetric test a id for f Ims varying in thickness 
from 0034 to 0056 m Digram per square centimetre the 
thickness was found to be a linear function of log I This 
curve be ng established the thickness of any given film 
could be quickly determined by the photometer —The auto 
matiL registrnt o 1 tf atmospheric ionisation Charles 
Nordmann The charge introduced by the 10ns is re noved 
fiom the condenser plate by falling drops of water the 
onstamy of flow be nj, secured by a Marriotte s bottle 
Ihe deviations of the electrometer in the arrangement 
described a diagram of which is given are proportional 
to the nu nber of ions per unit volume of the gas —On the 
heat given off by paraffin submitted to the action of a 
rotating electrostatic field of high frequency Ch Eug 
Ou*s and l 5 Dsnso — On a new reaction of aldehydes and 
Ihe isomer s n of the r >x des A OonduoM The aide 
hjde a added to a dilute aqueous solution containing equi 
m lecular proportions of hydroxylamine hydrochloride and 
p tassium ryanate Well crystallised ompounds separate 
out the melting points of which characterise the aldehyde 
Ihedis ubsonofthe compos tion of these compounds throws 
I ght on the constitution of the isomeric aldoximes No 
corresponding compounds are obtained when a ketone is 
subst tuted for the aldehyde in the reaction - The action of 
hydrocyanic acid on cpiethylme M Lw pls au The 
nitrile C.H O CH,—CH(OH)—CH, CN is obtained in this 
reaction and the prcpir etion and pro pert rs if several sub 
stances derived from this are described —On the non exist 
price of two stereoisomenc ethyl dioximidobutyrates L 
Bouvsault and A Wahl The supposed existence of two 
stereoisomers indicated by Hantxsch and bv Nussberger Is 
shown to be erroneous —On the transformation of amylo 
cellulose into starch Eugene Rosa—On the electrolysis of 
organic acids by means of the slternatlng current Andrd 
■rootwt and Joseph Sstlt The electrolysis of formic and 
oxalic acids can be easily effected with the alternating 
current the results are the same as with the direct current 
hut the yields are much higher—On the phosphorescence 
of phosphorus L JungTlaisoh It is shown that an inert 
gas saturated with the vapour of phosphorus contains an 
extremely small weight of phosphorus the oxidation of 
which gives nse to scarcely appreciable light effects The 
author regards his experiments as proving that a lower 
volatile oxide is first produced and that It is the oxidation of 
this which gives rise to the luminous phenomena —On 
Isodrmorphism Frdddric Wfeltorsust—On the extension 
of the alkaline rocks tn the basin of Aouoche H Arson- 
daiiB.—Two species of Dalbergta in Madagascar prddue 
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ing a variety of ebony wood Henri JumoH*.-rOn fht 
biolog) of the Saprolegma Paul Of—Jbe udlisatipn of 
the eaeenttaJ oil* in the etiolated plant Eug OlUuabo* 
and Alex Hft i r t It is shown that in the affeence 
light the plant is capable of consuming the essential 
which it contains especially the terpenic compounds —The 
relations between Bougatnvillui fruticota and Bougatn 
vtflta ramota Paul Hallsi The author regards these as 
one and the same species the one belonging to calm 
water the other to rough water the slight difference be 
tween the two being due to this difference in the surround 
tngs —Experimental researches on the relations between 
arterial pressure and the amounts of chloroform absorbed 
J Tlaaot. In the case of subjects under chloroform the 
examination of the art r al pressure gives indications of 
approaching trouble earlier than the respiratory modi 
Aoatlons tne latter only appearing when the dangerous 
condition is already set up —A comparative study of the 
auto-conducting cage and the condensing couch in the 
treatment of arterial hypertension by d Arsonvalisation A 
Moutiar and A Ohstllsunoi The results obtained with 
the solenoid are better than with the couch the commonly 
accepted view that the two are equivalent being erroneous 
—The action of radium on the torpedo fish Maurice 
Mendslssohn —On the tectonic of the region north of the 
Montagne Noire Jules Ssrxsren —The daily variation of 
temperature in the upper regions of the atmosphere I 
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A TEXTBOOK OF El FCTROMAGNETISM 
Elements of Electromagnetic Theory By S J 
Barnett, Ph D Pp 480 (New York The Mac¬ 
millan Company, London Macmillan and Co 
Ltd 1903 ) Price 1 as 6d net 
XJTODERN electromagnetic theory is *0 full of 
interest and yet at the same time so full of 
difficulties that every fresh attempt to present an 
elementary account of it in a systematic and con¬ 
nected form is sure to attract the attention of 
students who are endeavouring to gain a grasp of 
the fundamental principles of the subject Such 
students are always looking out for a good text 
book hoping that this book when found will be 
better adapted to their needs than those they already 
possess Their desire for something better probably 
arises in part from the difficulty of the subject and 
the large number of new ideis which it presents to 
their minds It is perhips too much to expect that 
a student should be able to gain from any s ngle 
book really vivid physical conceptions of electric and 
magnetic phenomena ind principles foi perhaps 
after all these rin only graduiUy grow m the mind 
The author of the frt atise under review has it is 
clear made a serious attempt to supply the student s 
want so far at least as the more formal theory is 
concerned 

The book is meant to give an introduction to the 
subject and thus the author does well to keep the 
analytical processes within the limits which arc 
suitable for students whose mathematical attainments 
do not go beyond some knowledge of the differential 
and integral calculus and of simple differential equa 
ttons 

In the first part of the book general electrostatic 
theory u> treated in a fairly complete way many 
problems being solved I he chapters on the con 
duction current on electrolysis and on thermal and 
voltaic tMl s which then follow will be found 
useful The author next introduces magnetism the 
magnetic action of currents electromagnetic indue 
tion and the magnetic effet ts of moving charges and 
concludes with a chapter on the transference of 
electromagnetic energy and on electromagnetic 
waves 

Throughout the book the system of rational units 
originated by Mr Oliver Heaviside is employed On 
this system if two unit charges are placed at unit 
distance apait in a vacuum each exerts a force of 
1/4* dynes upon the other Ihe adoption of this 
system banishes the great 4* from many important 
formulas, for instance on the rational system the 
magnetomotive force in any circuit is numerically 
equal to the total current linked with the circuit and 
the energy per unit volume in an electrostatic field 
is $cE>, where E is the electric force and c the 
specific inductive capacity But though the 4* is 
driven from some formulae it finds a refuge in others 
with the result that every one of the rational units 
corresponding to the practical units s e to the 
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CquVomb Volt Farad Ampere Ohm Gauss Max¬ 
well, and Henry differs from the practical umt by 
some pqwer of 4* Yet the rational system is doubt¬ 
less an advantage from the point of view of pure 
theory and would probably have been adopted m 
practice if only there had been someone to suggest 
it in the early days of the science The student must 
remember that he is using the rational system when 
he compares the formulae in this treatise with those 
in most other text books 

The magnetic propert s of currents are deduced 
from Ampere s result that the mechanical action 
experienced by a circuit carrying a current I is the 
same is it would experience if t ich element of length 
dL were arted on by a force IB sin * dl where B 
is the magnetic induction and » is the angle between 
dL and B the direction of the force is at right 
angles to both dL and B In this way the idea of 
the equivalent magnetic shell is avoided and in fact, 
we have found no mention of a magnetic shell in the 
book Yet the ideas which gioup themselves round 
1 m ignetic shell and the solid ingle subtended by it 
are of real assistance and are not easily replaced 

The book for the most pait goes over well worn 
ground and thus th reviewers attention is nitunllv 
directed more to the treatment of the various proposi 
tions than to the propositions themselves The 
treatment is genenlly fresh and vigorous but m 1 
lew instances is hardly satisfactory Taking the 
electrostatic field due to a point charge the author 
considers the equilibrium of a portion of the field 
bounded by an elementary circular cone and two con 
centric spheres and Shows that the tension along the 
lines of force requires a pressure of equal amount 
it right angles to them The result is extended to 
the general case by the remark that since the field 
within the element of volume is uniform when the 
c lenient is made indefinitely small and since this is 
tiue of any electric held the result just obtained for 
a radiah field holds universally 

I he attempt to cst iblish a general result by the 
consideration of a single special case is seldom satis 
f 11 tort In the piesmt instance the student would 
not ful to notice that the method which succeeds for 
the non uniform field within the conical dement will 
not ipply if the tub of force is a circulir evlindci 
so thit the field withu the element is really uniform 

In chipter xiu the coefficient of self induction 
(I) of 1 coil or circuit is Refined to be the quotient 
of the coil flux N etyc to 'the coil s own magnetic 
field diwded by the cufrertt'I v the coil This is 
the way in which thd ^cadmcieht is usutlly defined 
but it is an excecdgigtyv)djsati < Jfactorv way for unless 
the conductivity -of tjflf w re "bp infi ntc lines of 
magnetic induction pghetfdtfe the wire and then it 
becomes difficult to unjei stand what is meant by the 

coil flux It is impossible to escape from the 
difficulty by supposing the wire to become infinitely 
thin for the only result of this is to make L become 
infinite 

Later 111 the chapter the coefficient of self induction 
is defined by means of the expression (|I I 1 ) for the 
energv of Ihe system It would be preferable to follow 
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Maxwell and to adopt this definition at the outset, 
for it u from the value of the energy th|t the co¬ 
efficient is always calculated 
The methods of vector analysis are tp useful m 
electromagnetic theory and present so little difficulty 
that the reader naturally expects to find them used in 
a book which is intended to present a thoroughly 
modern introduction" to that theory The author 
makes a slight use of this analysis m his later 
chapters but in the case of vector products adopts 
a hybrid notation In the true vector analysis as 
used by Heaviside if the vector product of the two 
vectors a and ■ which make an angle 9 with each 
other be the vector © the result is denoted by 
C = VAB 

while the magnitude (C) of the product is given by 
C-AB sin 9 

In the author s notation the relation between © a 
and ■ is expressed by 

C=VAB sin 9 

the letter V serving to indicate that © is at right 
angles to the plane of * and B It is difficult to sec 
that this hybrid notation has any advantage over 
Heaviside s 

A few misprints have been noticed in a list sent 
out by the author, only a few others have been 
detected 

The reader has probably already gathered from 
this review that the treatise can hardly be described 
as that good text book ’ for which the student 
searches Yet it is undoubtedly a useful book and 
with a little modification and revision would be one 
of the best books of its class The student who in 
fortunate enough to have it at hand will often turn 
to it with profit G F C Sfarlt 

ASTRONOMICAI LECTURES A 7 CHICAGO 

Astronomical Dtstovcry By Herbert Hall Turner 
D Sc F R S Savilian Professor of Astronomy in 
the Lmvtrsity of Oxford Pp xi + 225 With 
plates (I ondon I dw ird Arnold 1904 ) Price 
10s 6 d net 

HI* object of this book and the leason for its 
appearance arc expl lined in a short preface The 
purpose is to illustrate by the study of a few 
examples chosen almost at random the variety in 
character of astronomical discoveries The words 
almost at nndom seem a little out of place for 
we learn thit the book compnses the matter that 
was originally delivered in a senes of lectures to the 
University students of Chicago at the hospitable 
invitation of President Harper The expression is 
probably not to be taken too seriously It is not 
likely that a distinguished astronomer enjoying what 
may be regarded as a cathedral position would be 
careless m the preparation of his material He 
would be anxious to give his best both for the credit 
of English astronomy and for his own reputation 
There is ample internal evidence not only that the 
lectures were carefully prepared, but also of judicious 
selection 
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The subjects chosen are about equally distributed 
between those that are made at the telescope and 
those that have resulted from the discussion of the 
observations so made This will be seen from a list 
of the several chapters or lectures—(1) Uranus and 
Eros (a) discovery of Neptune (3) Bradley's dis¬ 
coveries, of aberration and nutation (4) accidental 
discoveries (5) the sun-spot period sCnd (6) the 
variation of latitude Some subjects which might 
have been expected to find a place, such as the dis¬ 
coveries resulting from the application of the spectra 
scope have been omitted but the list is sufficiently 
varied and wc gratefully acknowledge having received 
a considerable amount of pleasure from reading the 
well known and familiar tales treated as they are 
with the brightness and acuteness characteristic of 
the author 

The choice of the discovery of Uranus permits a 
well deserved tribute to be paid to the memory of 
the elder Herschtl for the keenness assiduity and 
pitiencc which mirk the work of that astronomer, 
while the mention of Fros allows something to be 
said of the problem of the sun s distance and of the 
history of those times when the discovery of a small 
planet added something to the reputation of the lucky 
discoverer The Savilian professor has some amus¬ 
ing remarks on the subject of naming the host of 
small planets that diligence has added to our cata 
logues He quotes the case of Victoria as giving 
rise to an outcry by foreign astronomers who objected 
to the name of a reigning sovereign being found in 
the list But the real struggle of the purists was 
we believe over the chastening of I ortuna which 
Airy happily settled in favour of the discoverer s 
choice by aptly quoting the well known lines of 
Juvenal - 

Nullum nu 1 en habes ai ait prudentta 

Sed nos te fucimus fortuna deam cxeloque loramua 

lhc second chapter or lecture is probably the least 
satisfactory in the book The tale might have been 
told without paiading the old scandal of sixty years 
ago to such wearisome length Controversy seems 
out of place in lectures of this ch trader Prof Turner 
in reopening the old sore has apparently two objects 
the one the whitewashing of Airy and the other 
the besmirching <f Challis reputation Very hard 
things are said of the latter to which we do not wish 
to give further currency by repeating but on the 
subject of Chalhs lectures we doubt whether the 
words given in Airy s I ife will bear the construc¬ 
tion put upon them by Prof Turner There is no 
evidence to show or it least the author has not 
produced it that Airy s opinion was different in 1844 
from what it was in 1834 when he wrote to the Rev 
T J Hussey I am sure it could not be done (pre¬ 
dict the place of the disturbing planet) till the nature 
of the irregularity was well determined from several 
successive revolutions” (of Uranus), p 43 Any, it 
may be suggested did not believe the problem soluble 
until he received I e Verner s memoir in 1846 

The account of Bradley’s discoveries is excellent, 
and the feature in it which will be especially valued 
is the brief history given of the Rev James Pound, 
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Bradley • maternal uncle The reputation of Pound 
hat been overshadowed by that of his more brilliant 
but perhaps less versatile nephew and it is most 
desirable to give the uncle his proper position The 
whole chapter constitutes a most delightful piece of 
biography 

The accidental discovery of a new star does not 
differ maternity from that of a phnet and the author 
admits that this fourth chapter might very well have 
been the first of the series but we lgree with him 
that it is not a mutter upon which to lay any par 
ticular stress The p irticulir discovery is only 1 peg 
on which to hang the remarks that the author wishts 
to make on certain subjects In this case the dis 
covery of the new star in Gemini at Oxford by 
means of photography serves t< introduce an account 
>f the International Chart of the Heavens md some 
remarks connected with the behaviour of N vi Ptrsei 
This chapter presents a careful examination of the 
facts and suggestions that hue been brought to ligl t 
by observation The history of Schwabe and hs 
work on sun spots do not t ill for any particular 
remark Ihc chapter is not loig and it covers the 
ground very satisfactorily In the list lecture Prof 
Turner gives an account of the variation of latitudi 
wherein he is seen quite at his best The subjtet is 
not so hackneyed as some of the other select ons 
but to speak to Americans of the work accomplished 
by Mr Chandkr was no doubt inspiring and the 
successive steps by which Mr Chandler established 
his case are described with clear logical sequence 
Usually the author ends his lecture by pointing out 
what particular lessons are to be drawn from the dis 
covcry under examination and they generally am unt 
to this that there is no line of research however 
apparently unimportant or monotonous which can be 
safely neglected Some inquirits se in t liter a 
more immediate pro ptet of success such is the 
establishment of observatories in the S u the in Hem 
sphere to make accurate observations on the motion 
of the Pole but at the same time unexpected dis 
covenes may lie in a direction precisely oj posite to 
that indicated by the most educated opinion at 
present available The conclusion may be obvious 
but the remark is not unnecessary To be led too 
strictly by author ty is unw sc to neglect the teach 
ings of experience is a crime W E P 


ZOOLOGICAL RESULTS 
Zoological Results based on Material from New 
Britain New Guinea Loyalty Islands and hlse 
where collected during the Years 1895 1896 and 
1897 by Arthur Willey D Sc Lond Ports 1 vi 
Pp vi+ 830, illustrated (Cambridge University 
Press) 

HIS splendid senes of zoological results 
should have been recognised at an earlier date 
in our columns but the six volumes have appeared 
through a lustrum of five years and the fine senes of 
memoirs has mounted up to a total which baffles re¬ 
viewing As Balfour student of the University of 
Cambndge Arthur Willey went in 1894 to the Pacific 
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in search of the eggs of the pearly nautilus He found 
these but so much more of great interest eg as to 
Penpatus Amphioxus Balanoglossus Ctcnoplanu 
that his tenure of the Balfour scholarship was on two 
successive occisions judiciously extended for a year 
beyond the allotted tri nnium In his arduous but 
well rewarded explorations Dr Willey was aided by 
the Government Grant Committee of the Royil 
Society who may congratulate themselves on the fact 
that the money it th r d sposal was never better spent 
than on this enterprise It has seldom been the happy 
fortune of a singl zoologist to bring together in » 
short span such rich material including some of the 
most interesting zoological types 

In part 1 Dr Willty describes the structure and 
development of Pen-patus novae brttanniae n sp and 
in so doing throws som fresh light on the hetero 
gentity of the class Onychophora which th s 
delightful creature represents Dr P tul Mayer 
describes a new caprcll d Mr G A Boulenger dis 
cusses a veiy r re se 1 snake (Atpysurus annalatui) 
from the South Pa fc Mr R 1 Pocock reports on 
the centipedes m Uipcdes scorp ons Pcdipalpi and 
sp ders and Dr Sharp gives an account of the 
phnsmids with notes on their remarkable eggs 
In part 11 Prof Hi ks n reports on Millepora show 
ing that the single spe es (M alcicomts) illustrates 
that great variability in the form of growth which is 
a characteristic feature of the genus Prof Jeffrey 
Bell discusses the cehinoderms (other than holo 
thurians which are dealt with separately by Mr F P 
Bedford) Mr Arthur E Shipley reports on the sipucu 
loids Mr J Stanley Gardiner on the solitary corals and 
on the post embryonic development of Cycloser 8 Mr 
Bcddard on the earthworms and Miss Isa L Hiles on 
the Gorgonacea which includes some interesting new 
species 

In part 111 Dr Gndow has an interesting essay on 
orthogenetic variation in the shells of Chcloma thit 
s to say cases in wh ch the varntio is fro n the normal 
type seem to lie in th direct 1 nc of descent Dr 
Willty describes thrte new species of Entcropneust i 
and develops several theories e g that the gill slits 
irose or ginally as perforations in the inter annul ir 
grooves for the ierat on of the gonads which occupied 
the dividing ranges and Mr A fc, Shipley reports 
on the echiundx mak ng a welcome attempt to revise 
the group and to determine its geographical nnge 
In part iv Mr Stinlcy Gardiner describes the struc 
ture of a supposed new species of Ccenopsammia from 
Lifu and comes inter aha to the striking conclusion 
that the so called endoderm in Anthozoa giving rise 
to the muscular bands and generative organs and 
performing also the excretory functions is homologous 
with the mesoderm of 1 riploblastica In terms of the 
layer theory of whatever value it may be the actino- 
roon polyp must be regarded as a triploblastic form 
Dr Sharp reports on nsects from New Britain Mr 
L A Boiradaile on Stomatopoda and Macrura from 
the South Seas Mr Walter E Collingc on the slugs 
Mr E G Philipps on the Polyzoa Miss Laura Roscoe 
Thomely on the hydroid zoophytes and Mr J J 
Lister describes a remarkable type of a new family 
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of sponges (Astrochra wtlleyana) a very interesting 
novelty Mr W P Pycraft discusses the pterylo- 
graphy of the Megapodti Prof Hickson and Miss 
Isa L Hiles the Stolomfera and Alcyonacea and Dr 
Ashworth the Xenudae 

In part v Mr Arthur E Shipley gives a description 
of the Ento/oa which Dr Willey collected during his 
sojourn in the western Pacific including Parocephalus 
tortus Shipley a member of the interesting family 
Linguatuhdte Mr R C Punnett discusses some 
South Pacific nemertines Mr L A Borradaile has 
an interesting note on the young of the robber crab 
Miss Edith M Pratt describes the structure of Neohelta 
porcellana Mr Boulenger reports on a new blind 
snake from Lifu and the Rev T R R Stebbing deals 
with the Crustacei 

Part vi contains Dr Willey s contributions to the 
natural history of the pearly nautilus—a fine piece of 
work—and his personal namtive which is not less 
creditable In his narrative amid interesting details 
of how he went about his collecting business he dis 
cusses as a zoologist his new Penpatus the Asadian 
Styeloides evtsccrans which readily throws out its 
entrails in holothunan fashion the interesting inter 
mediate type Ctenoplana which no zoologist could 
encounter without experiencing a momentary thrill 
of satisfaction the lancelcts and enteropneusts which 
he observed some of the remarkable new forms which 
he discovered such as Astroclera and the egg laying 
of nautilus—his m un quest The whole story reflects 
great credit on the indefatigable explorer himself and 
on those who have assisted him in working up the 
descriptions which form this imposing six volume 
series of zoological results 


OUR BOOK SHELF 

Flora of the County Dublin By Nathaniel Colgan 
Pp lxx+334 (Dublin Hodges higgis and Co 
Ltd 1904) 

In many respects this district is an interesting one 
and the floral distribution not quite what might have 
been expected from a consider ltion of the adjacent 
counties The flora resembles that of southern rather 
than northern Britain but the somewhat unexpected 
result is arrived at that the western Irish flora has 
a considerably larger proportion of northern plants 
than has the corresponding eastern flora The book 
opens with a summary of previous work in the dis 
trict from the fifteenth century to the present day 
The physical features are then described and a section 
headed Relations of Plants and Soils lays par 
ticular emphasis on the distinction between calci 
fuges and calcicoles 

Some plants curiously absent from the county are 
mentioned one of which Nymphaea alba L occurs 
in Meath Kildare and Wicklow Both Tnfoltum 
repens L and T dubtum Sibth are stated to do 
duty as the shamrock or shamrogue Probably Oxahs 
acetosella L has never served as the Irish national 
badge this erroneous impression apparently dating 
from a paper by J E Bichcno published in 1830 Mr 
Colgan cannot add Eptlobtum tetragonum L to the 
Irish list although E obscurum Scnreber is common 
in the upland districts A description of that interest 
mg hybrid Senecto Cineraria DC x S Jacobaea L 
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Is given The belief that one of its forms is identical 
with the Italian S Calvesctns must be abandoned if 
Sig Sommier s conclusion that this last plant is 
S CtnrranaxS erraticus Bertohm be accepted It 
is decidedly suggestive to find that our common 
5 Jacobaea hybridises so much more readily with 
an alien species than with its fellow Senecios of the 
British Isles Another cunous fact concerning 
hybrids deserves mention The common cross Primula 
vertex vulgaris as found in Kenmure Park and in 
several other localities approaches very nearly to 
the primrose while the Ballinoscorney plant closely 
resembles the cowslip This cunous state of affairs 
demands experimental investigation Space limit 
ations forbid m ition of any more of the numerous 
points of gener 1 botanical interest contained in the 
volume 

The author to be congratulated on having pro 
duccd something far more useful than the mere cata 
logue of names ind places sometimes dignified by the 
title County I lor 1 Particularly pleasing is the 
attention paid to loc il names given in the Irish Gaelic 
characters It is rather surprising that philologists 
do not devote more study to local and often rapidly 
disappearing d alects The botanist working 1 
country distr it is exceptionally well placed for collect 
ing information on such subjects and might with 
advantage make use of his opportunities 

Exerciser in Practical Physiological Chemistry By 
Sydney W (ole M A Pp vu + 15a (Cam 
bridge W Heffer and Sons London Simpkin 
Marshall and Co I td 1904 ) Price 5* net 
Practical Exercises in Chemical Physiology and 
Histology By II B Lacey and C A Pannett 
B Sc Pp 112 (Cambridge W Heffer and Sons 
London Simpkin Marshall and Co Ltd iqo4) 
Price 2s net 

Nothing more f rcibly illustrates the growing im 
portancc att iched to the chemical side of physiology 
than the institution of practical courses dealing with 
this branch of the subject in centres of physiological 
teaching Accompanying this is a multiplication of 
prictical guides Every teacher has his idiosyncrasies 
in the exerc scs he selects for his cl isses but one is 
inclined to doubt whether these are always sufficiently 
pronounced or important to justify him in issuing a 
fresh handbook Competition however is not to be 
despised and w 11 in the end lead to tho survival of 
the fittest In the struggle Mr Cole s little book 
which represents the- ( unbridge course will doubt 
less maintain its own Though short it is admirably 
clear and the. practical exercises are judiciously 
selected 1 he uthor is well known for his researches 
in physiolog cal hemistry and possesses that pre 
liminary knowledge of pure chemistry which is so 
necessary nowadays for a successful pursuit of its 
physiological application 

The book is free from illustrations the student is 
required to make his own drawings of crystals 
absorption spectra and so forth in the blanks left 
for the purpese I his is an admirable idea and one 
hopes that the zcilous and interested tare that Mr 
Cole asks from the students in his preface will be 
responded to in the manner he desires 
The book does not pretend to be complete but as 
an elementary introduction to more advanced work it 
is excellent I do not propose to direct attention to 
faults of omission for these are obviously intentional 
the only fiult of commission I have discovered is on 
p 78 where the statement made implies that 
potassium ferricyanido contains oxygen 
The second book that by Messrs Lacey and 
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Pannett, demonatratea that practical < classes in 
physiology are not confined to universities and 
corteges of university standard The book itself is 
not a serious contribution to scientific literature, and 
its authors have neither the requisite training nor 
knowledge to make it such It is a mere compilation 
or rechauffi from other well known text-books One 
notes that one of the authors bla2ons upon the title- 
page that he has obtained a scholarship at the 
inter M B examination at the University of London 
and this is a fair index of what the reader may 
expect in the interior of the volume A note-book 
carefully kept by any moderately good medical student 
would be equally worthy of publication 


I aboratory Notes on Practical Metallurgy being a 
Graduated Senes of Exerciser Arranged by Walter 
Macfarlane, TIC Pp x+140 (London Long¬ 
mans Green and Co , 1905 ) Price as 6 d 
This little book is apparently intended as a first 
course for beginners in practical work in a metal 
lurgical laboratory and especially for those who arc 
preparing for the examination of the Board of 
Education in stages 1 and a of practical metillurgy 
For these classes of students it will be useful and 
deserves commendation 

It consists of a senes of practical exercises all 
well within the grasp of the avenge boy graduated 
and arranged with the view of developing the habit 
of observation and the instructions given for doing 
(hem show a much more intimate acquaintance with 
the simpler operations of a metallurgical laboratory 
than is generally found in works of this class In 
the first eighteen pages the student is introduced to 
furnace work by simple experiments on the melting 
of metals under various conditions, to prepare him 
for the subsequent more difficult operations 
The preparation of the ordinary common alloys 
follows and then a series of well-chosen exercises 
illustrates the oxidation of metals and the reduction 
of metillu oxides and sulphides Later the more 
tomplex subject of the principles on which the pro¬ 
cesses for the extraction of copper lead gold and 
silver from their ores depend is dealt with 
The book concludes with a few elementary exercises 
in assaying gold and silver ores and the analysis of 
coal ind coke In the appendix are several tables 
the most important being one giving the percentage 
composition of some of the common alloys 
There are a few slips and blemishes in the text 
but they are for the most part trivial one of the 
chief being in the table just mentioned in which 
the composition of the British gold coinage is given 
is gold 9166 silver 833, the latter should of course 
be ‘ copper " The book contains much useful in¬ 
formation for junior students and can be recom¬ 
mended for their use 

Le Ltige $es produits et ses soud produtts By M 
Martignat Pp 158 (P iris Gauthier-Villars and 
Masson ct Cie ) Price 2 50 francs 
Thb latest addition to the “ Encydopddie Scientifique 
des Aide-Memoire ” is divided into two parts The 
first part is concerned with the formation of cork in 
Quercus suber, the distribution of the tree, its treat- 
ment its maladies and enemies &c and concludes 
with an account of prices and other commercial con 
siderations The second part describes how the natural 
product is treated in the manufacture of corks ot 
all kinds, and how it is utilised in the production of 
linoleum and other materials 
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LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opuuons 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of refected 
manusenpts intended for this or any other part of Natur* 
No notice m taken of anonymous communications ] 

Charge earned by the a Rays from Radium 
No special difficulty has been experienced in showing that 
the $ particles (electrons) expelled from radium carry with 
them a negative charge of electricity The positive charge 
left behind on the vessel containing the radio active material 
is simply and strikingly illustrated in the arrangement de 
vised by Strutt whuh is now popularly known as the 
radium clock 

Since the a particles arc deflected by a magnet as if the) 
carried a positive charge it is to be expected that this 
charge should be easily dete ted but all the initial expert 
ments made for this purposi resulted in failure Since there 
are four produits in radium which give out a particles and 
only one which gives out 0 particles it is theoretically to 
be expected that four a pinnies should be expelled from 
radium for each $ particle 

In the Bakertan lecture (Phil Trans senes A vol cciv 
p 2J2 1904) I described some experiments that were made 
to determine the chaige carried by the a particles About 
half a milligram of radium bromide was dissolved in water 
and spread uniformly over a metal plate and evaporated to 
diyness With 1 plate of 20 sq cm in area the absorp 
lion of the a ravs in the thin fllm of radium bromide is 
negligible 1 he solution of the radium released the emana 
tion and several hours after removal the activity of the 
1 adium fell to about one quarter of its maximum value and 
the 0 and y rays from it practically disappeared The ex 
permit nts were nude with the radium film at this mini 
n urn activity in order to ivoid the complication which 
would ensue if the 0 parti les were present An insulated 
plate was placid parallel to the radium plate and about 
jmn awty frem it [he apparatus was enclosed in an 
air tight vessel which was exhausted to a very low vacuum 
lhe current between I he jlatis was measured by an electro 
meter lhe saturation current between the plates rapidly 
fell With deerease of pressure but soon reached a limiting 
value—about 1 /1000 of the initial -which eould not be re 
duced further howevei good a vacuum was obtained No 
itrtain evidomc that the a particles cimed a positive charge 
eould be obtained It was thought possible that the in 
ability to reduce the current below this value might be 
due to a strong secondaiv radiation consisting of slow 
moving electrons which were liberated bv the impact of the 
a particles on matter Strutt (Phil Mag August 1904) 
h is also observed a very similar effect using a plate of 
r lio tellurium whi h is well suited for this purpose as it 
gives out only a rays 

J J Thomson (Pnr C-imb Phil hoc November 14 
1904 see Nati ar December 15) has recently shown in a 
striking ni inner th it a luge number of slow moving elec 
trons arc liberated fre m a plate of radio tellurium although 
ihis substance is supposed t emit only a particles These 
• Icctrons could be read 1\ bent back to the plate from which 
they came by the acti 11 of 1 magnetic field No indication 
however that the a f articles carried a charge was 
obtained 

I hive recently attacked this problem again using the 
methods and apparatus previously described but in addi 
tion employing a strong magnetic held to remove the 
slow moving electrons present with the a particles The 
apparatus was placed between the pole pieces of an ele tro 
magnet so that the field was parallel to the plane of the 
plates In such a case most of the escaping electrons de 
scribe curved paths and return to the plate from which they 
set out On application of the magnetic field a very striking 
alteration was observed in the magnitude of the current 
The positive and negative currents for a given voltage were 
greatly reduced The upper plate into which the « par¬ 
ticles wete fired rapidly guned a positive charge In a 
good vacuum this was the cam whether the lower plate 
was charged positively or negatively or connected to earth 
lhe magnitude of the rharge deduced from these experl 
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merit* was found to be practically independent of the 
voltage between o and 8 volte When once a magnetic field 
had been applied of sufficient etrength to atop all the elow 
moving electron*, a large increase m ita value had no effect 
on the magnitude of the pocitive charge I think these ex 
pertinents undoubtedly show that the a particles do carry 
h positive charge and that the previous failures to detect 
this charge were due to the masking action of the large 
number of slow moving electrons omitted from the plates 
Observation* were made under different experimental con 
ditions and with very concordant results In one set of 
experiments a weight of o 19 mg of radium bromide was 
used spread on a glass plate which was covered with a 
thin sheet of aluminium foil in the other 048 mg spread 
on an aluminium plate The saturation current due to the 
latter plate measured between parallel plates 35 cm apart 
by means of a galvanometer was found to be 78 x to-* 
amperes It is possible that the failure of Prof Thomson 
to detect the positive charge carried by the a rays from 
raifco tellurium was due to the smallness of the effect to be 
measured for with the plate of radio tellurium in my po* 
session the current was only about 1/40 of the above value 
Since the film of radium bromide is so thin that all the 
a particles escape from its surface it is easy to deduce from 
the observed charge from a known weight of radium the 
total number of a particles expelled per second from one 
gram of radium bromide Taking into consideration that 
half of the a particles were projected into the radium plate 
and assuming that the a pirhcle came* the same charge 
as a gaseous ion it was deduced that one gram of radium 
bromide emits 3 S X to” particles per second Now the 
activitv of radium bromide in radio active equilibrium is 
four times this minimum and contains four products which 
emit a partules at the same rate It is thus probable that 
one gram of radium bromide in radio active equilibrium 
emits 14X10" particles per second I had previously de 
duced (foe fit) from indirect data the value about 
I I X to 1 so that the theoretical and experimental numbers 
are in verv good agreement 

I hase also made experiments by a special method to 
determine the total number of 0 partirles emitted from one 
grnm of radium bromide in radio active equilibrium and 
have found a value about the same as the number of a par 
tides emitted at its minimum activitv ft is thus seen that 
four a particles are expelled from radium for each 0 par 
tide The number of 0 particles obtained by Wien was 
much smaller than this but in his experiments a large 
proportion of the more slowly moving 0 particles was ab 
sorbed in the radium itself and in the envelope enclosing it 
The number of a particles expelled per second from one 
gram of radium is a most important constant for on it 
depends all calculations to determine the volume of the 
emanation and of helium the heat emission of radium and 
also the probable life of radium and the other radio 
dements F RuTiiHRroRn 

McGill l mversitv Montreal February to 


Compulsory Greek at Cambridge 
Tub conclusion to be drawn from Mr Bateson s letter 
seems to be that it is useless to compel candidates to get up 
subjects for which they have no aptitude or in which they 
take no interest I he glories of another world ’ whether 

in science or art are reserved for those that can see them 
and a bright boy not to say a dull one is unlikely to discover 
the beauties of compulsory Greek, if he happens to have a 
distaste for dead languages But is it not rather a narrow 
view which recognises only one new world and the entrance 
to it through compulsory Greek 9 It is said of a great 
creative mathematician that surveying his subiect from a 
high pinnacle of abstract thought, he exclaimed “ And we 
too are poets ' but the most enthusiastic would scarcely 
expect this feeling to be aroused by compulsory mathematics 
in a dull boy it does not seem to have occurred even to an 
exceptionally bright one 

Sullied as MjrvJfatesoa seems to consider mathematics by 
a d> grading udtMhesi to “ trade and professions ” it never¬ 
theless remains 6f essential importance to nine tenths of our 
scientific work and most of those of us who have but little 
of it sigh that we have not more Mr Bateson himself has 
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not disdained its assistance m his work on breeding and 
heredity 

The point of previous letter* is not that the writers Had 
no aptitude for Greek but that they found it useless to 
them in the studies to which they devoted their life German 
is indispensable soon we shall have to read Russian too 
and if a man is to keep abreast of his subject he must not 
only read German but reed it with ease so great is the 
bulk of lit rature to be got through Arbitrarily to compel 
a boy to learn Gre< k which if he does not appreciate It will 
be perfectly useless to him when he might be learning 
German which whether he likes it or not is Indispensable 
for the full pursuit of his scientific studies teems to be one 
of the cruellest conceivable tyrannies of pedantic folly Could 
there be great r intellectual waste and could any means 
be designed more likely to defeat the end for which it is 
designed ? Compulsion and education are terme at opposed 
philosophically is they are etymologically let the student 
be encouraged to work at the subjects he has really at heart 
ind he will proceed from one success to another and mav 
even find his training in natural science leading him to the 
higher things in Greek literature 

But since the most natural classification of candidates 
would seem to be into thoie having a tendency to exact 
thought—who will naturally gravitate towards mathematics 
and those with a love of art—who will naturally aspire to 
literature and these with a little of both—who will be given 
over to natural science why not allow a first class in anv 
two of tho three to count as a pass? such a measure would 
prove a greit relief both to congenital non mathematicians 
and non linguists 

Finally whv should a want of sympathy with Greek the 
noblest language of the noblest literature the world has 
known be imputed to those who think that it is too good a 
tiling to be wrested to injurious purposes? X 

Ir Mr Bateson s case is that of hundreds 1 make bold to 
say the case of the boy who wastes hundreds of hours on 
Greek grammir is that of theusands 

We do not want to abolish compulsory Greek because it 
has no value in the market but because stopped where the 
boy who takes it no further Hi in the I ittle Go stops it the 
study of Greek has no value ninety nine times out of a 
hundred in the f rming of an active living intelligence 

Mathematics may have contributed nothing to the forma 
tion of Mr Bateson s mind it is not unlikely though it is 
deplorable But if Mr Bateson seriously thinks that 
elementary mathematics contributes no more than elemen 
tary Greek to the sound training of an average mind, surely 
he is curio isly destitute in experience of the run of faculties 
in a young hu nan being 1 his ■ xplanation of Mr 
Bateson s astonishing argument suggests itself the more 
readily because his idea that Greek is one of the things that 
put one tcu«h of art in the life of a dull boy and open 
nis eyes to another world ipprars ibsolutely grotesque 

ihe narrow (and conspicuously unintelligmt) utilitarian 
idea of education represented by Mr Bateson s in 
trlligent lady must be fought with all our strength but it 
cannot be fought successfully with the rustv sword of Mr 
Bateson s reactionary classicism That is a weapon which 
will break in our hands and leave us defenceless to the 
spoiler A G Tansley 

New University Club London S W February 23 


Msv 1 be permitted to suggest with all deference that 
Mr Bateson s statement that his knowledge of mathematics 
is ntf must be 1 tken cum grano ! lie is now l believe 
1 irgely engaged in the business of counting chickens before 
they are halched How could he do this without some 


mathematics 9 As i matter of fact the research in which 
he is engaged involves mathematical conceptions of no mean 
order, yet 1 presume he knows something about his subject 
Mr Bateson s letter might be a good argument in favour 
of lowering the mathematical standard m the previous 
examination But as he uses it it is merely an unusually 
frank example of the reasoning which is the real support 
of compulsory Greek vim • When I was a little boy the 
big boys bullied me now that I am a big boy myself I 
mean to take it out of the little ones I ’ 


Racketts Ilyihe Hants February 


Edward T Dixon 
a4 
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A Largo Indian Soa Porch 
Ihx dimenaiono and weight of a oea perch caught in 
December last by some native fishermen near Diamond 
Harbour in the River Hooghly seem to me to be worth 
recording 

Its length is nearly seven and a half feet its girth just 
behind the shoulder is a little more than five feet nine 
inches and its weight the day after its capture was four 
hundred and fifty pounds 

The fish is so old and worn that its specific iden 
tlty must remain in doubt but it agrees fairly well with 
Day s description in the Fauna of British India of 
Epuuphehu lanieolatut Bloch 
The largest Indian sea perch of which I can find any 
record is the one mentioned by Russrll (quoted by Day 
under Eptnephelut panthertnus and malabartcus) which 
was taken at Vitagapatam in January 1786 and measured 
seven feet in length five feet in girth and weighed up 
wards of three hundred pounds 
Th « scales of the Diamond Harbcur monster are so 
altered by deposit that their accretion lines are very difficult 
to follow but in a large scale from the shoulder I can 
count between 500 and 600 such lines which ore sometimes 
grouped in ser es of about eight but oftener show no 
grouping at all A Alcock 

Indian Museum Calcutta February a 

Attractions of Tenenffe 

Those members of the Br tish Assoc ation who vis t South 
Africa this year will probably des re to spend as much ti ne 
as they can near their journey s end But it is just worth 
mentioning that some of the oceanic islands en route havn 
very special attractions For instance I write from 

Teneriffe which has igneous rocks c nder «ones and lava 
stream for the geolog st ind fcr the bot-uiist ill rones 
of vegetation from the subtrcpics to the snows The 
sc entiflr 1 terature of the island is at present more n Ger 
man than in Fnglish A s ngk day S excursion 2000ft up 
into the hills bv electric tram is poss ble whilst the steamer 
watts to coal A week would allow of a short tour to ' 
Orotava and across the meunta ns to Guimar through some 
of the most interesting parts of the island 

Hi h Richardson 


S4VL7FI PFPY S A\D THF IiO\AL SOCIEn 
A/TAGDAIENC C Oil TGI Cambridge with 
, wh ch Ihc name of Samuel Pepys is indis 
solubly issociatod held in his memory at the 
college on Thursday last his birthd ly 1 reunion 
which miy become an annu il event Some of the 
institutions with which ho was more especially con 
nccted were invited to send delegates to this g ithcr 
ing 1 bus the Royal Society was represented by 
one of its seen 1 iries and its foreign secretary 
From the immortal Diary it appears that (he first 
proposal that Pepys should join that Society wis 
made to him in the spring of the year 1662 by his 
friend Dr Timothy (lerkc who offered to bring 
him ‘into the College of Virtuosos and my Lord 
Brounckers fP R S ] acquaintance and to show me 
some anatomy which mikes me very glad and 1 
shall endeavour it when I come to London Two 

years however elapsed before his election From 

the minute books of the Society it appears that he 
was unanimously elected and idmitted on the same 
day (February 15 1664)—a rapidity of procedure 

which contrasts with the much more leisurely action 
of the present day He records that he 1 was this 
day admitted by signing a book and being taken 
by the hand bv the President my Lord Brunkard 
and some words of admittance said to me But it 
is a most acceptable thing to hear their discourse 
and see their experiments After this being 

done they to the Crowne Taveme behind the 
Change and there my Lord and most of the 
company to a club supper ” 
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arc at present Robert Hooke the most fertile and 
inventive genius of his time was then Curator of 
I xpenments and brought forward at cuh meeting 
either some ingenious contnvame of his own or 
some device provided by one of the members This 
constant and exciting vanety of practical demonstra¬ 
tion would be entirely after Pepys heart gratifying 
his spirit of curiosity and his keen desire to increase 
his knowledge in every direction Another feature 
of the meetings could not but gratify one of his 
most characteristic proclivities—his sociability and 
love of congenial company The evening adjourn¬ 
ment* to the club supper at the Crowne laveme 
behind the Change or to the Devil Taverne in 
Flctt Street would end off his day as he always 
delighted that it should end These meetings for 
supper contained the germ of the Royal Society 
Club the oldest extant records of which do not go 
back further than 1743 This club consists of a 
limited selection of fellows of the Society who still 
dine together at some restaurant on the evenings of 
the Society s meetings 

At the time of Pepys* election the Society met at 
Gresham College but i few years afterwards moved 
to Arundel House An effort was then being made 
to ruse money for the purpose of building a house 
in which the virtuosos might hold their meetings 
ind place their hbr ry ind apparatus Among the 
other fellows Pepys was applied to for a subscrip 
tion Under date April •> 1668 he writes with 

Lore! Brountker to the Royal! Society where they 
were just done, but there 1 was forced to subscribe 
to the building of a College and did give 40I —• 
certainly a generous donation at that time He 
evidently had some reluctance to join in the scheme 
for he thought that this canvassing for money mi) 
spoil the Society for it breeds faction and ill will 
and becomes burdensome to somi that cannot or 
would not do it 

The Roval Society held its annual meeting for the 
el etion of the council and c fficcrs on St \ndrew s 
Diy November 31—a dm whuh is still kept sacred 
for the same purpose But some of the usages that 
\<re formerly m vogue hive disappeared Thus 
Pcp>s writes on N veinber 30 1668 To Arundel 
House and there I did see them choosing their 
( auntil it being St Andrew s Day ind I had 
his cross in my hat as the rest h id and cost 
me The diarist himself had already been 

neirlj si lei ted to seive on the council so well did 
he stind in the esteem ol his fellow membirs Only 
three ye irs ind a half after his admissu n into the 
Socnty he rec ids thit I was near bung chosen 
of the Council but lm glad I w is not for 1 could 
n t have iltciid d the ugh ibove all things I could 
wish it and d take it as a mighty respect to have 
been named tl i< 

At last at th end of twenty vears from the lime 
of his entry into the Royal Sou ty his issociates 
showed thi estini ition in whuh they held him by 
electing him lr sident on December 1 1684 He 

w is the sixth wlo filled that office in the history of 
the society Th council minute book shows that he 
c btained twenty nine voles out of thirty nine and 
that he was sworn in upon December 10 The 
council included at that timt Sir Christopher Wren, 
Dr M irtin I lstir Robert Hooke E Halley John 
1 lamsteed (Astronomci Kovil) John Fvelyn and Sir 
John Hoskyns The difficulty which Pepys would have 
had in attending the meetings of council appears to 
have still continued after his election to the presidency, 
for he was only occasionally able to be present Un¬ 
fortunately the Dnry which gives such a full and 
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faithful record of hu daily life stop* short long: before 
the date of his election to the chair of the Royal 
Society so that we are without any memoranda of 
his own regarding: what took place during his tenure 
of the office The minute books of the Society how¬ 
ever furnish some interesting particulars 
One of the undertakings of the Royal Society 
during the time that Pepys presided over its business 
was the publication of the elaborately illustrated 
work of Francis Willughby the “ Histona Piscium ” 
It was a somewhat costly production so that several 
members of the Society agreed to subscribe for one 
or more plates which were to be supplied at the cost 
of one guinea each Pepys far surpassed all other 
subscribers in hts generosity seeing that he paid for 
no fewer than sixty pi ites The book is appropriately 
dedicated to him and when it was ready for issue 
the council to mark its appreciation of his assist 
ance (June 30 1686) ordered that a Book of 

Fishes of the best paper curiously bound in Turkey 
leither with an inscription of dedication therein 
likewise five others bound also be presented to the 
President ’ On the same occasion the following 
amusing entry was made on the minutes — Ordered 
that the Society to enrourigt the measuring a Degree 
of the Earth do give h Halley 50I or fifty Books 
of Fishes (') when he shill hive measured a degree 
to the satisfaction of Sir Christopher Wren the 
President and Sir John Hoskyns There is no 
record to show which altem itive the future 
Astronomer Royal accepted 
Undoubtedly the most important event which 
occurred it the Royal Society during Pepys term 
of office was the accept ince and publication of 
Newtons immortal Principia In the MS 
journal book of the Society under date April 28 1686 
it is recorded that Dr Vincent * presented the Society 
with 1 manustnpt Treatise intituled Philosophiae 
Naturahs Fnmipta inathemalica and dedicated to 
the Society by Mr Isaac Newton wherein he gives 
a mathematic M demonstration of the Copemican 
hypothesis as proposed by Kepler and makes out 
all the phenomena of the celestial motions by the 
only supposition of a gravitation towards the centre 
of the sun deereasing as the square of the distances 
therefrom reciprocally It was ordered that a letter 
of thanks be wrote to Mr Newton and that the 
printing of the book be refer d to the consideration 
of the Couneell in the mean time the book to be put 
into the hands of E Halley who is to make a report 
thereof to the Count ell On May 19 it was ordered 
that Mi Newton s book be printed forthwith in a 
quarto of a fair letter and that a letter be written 
to him to signifie the Souetye s resolution and to 
desire his opinion as to the pnnt volume cutts and 
so forth On June 30 the council ordered that 
the President be desired to licence Mr Newton s 
book dedicated to the Society ” Accordingly the 
title page of the famous quarto bears the licence in 
conspicuous print—‘ Impnmatur S Pepys Reg 
Soc Praeses Juki 5 1686 ’ 

Pepys held the office of president for two years 
ind was succeeded on St Andrew s Day 16S6 by 
the Earl of Carbery by whom he was named one of 
the vice presidents Though not in any sense a man 
of science he was distinguished among his con¬ 
temporaries for his keen interest tn scientific progress 
ind his eager desire to acquire as much as he could 
of natural knowledge ” Though careful of his 
money he could be generous where the interests of 
science appealed to him The absorbing character 
of his work at the Admiralty and the enthusiastic 
devotion with which he applied himself to it no doubt 
resented him from taking as active a share in the 
usiness of the Roval Society as he would have 
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wished to do But among the distinguished men who 
during two centuries and a half have occupied die 
presidential chair there have been few more entitled 
to kindly remembrance than Samuel Pepys 

Arch Ghoi 


COMPULSORY GREER AT CAMBRIDGE, 

I I is earnestly to be desired that every member of 
the Senate who is on the side of the Studies and 
Examinations Syndicate will record his vote in favour 
of their proposals on either Friday or Saturday, 
March 3 and 4 between the hours of 1-3 p m or 

S M,”p ro po«„s of the syndicate have been in many 
places misrepresented The committee which is 
opposing them heads its manifestoes ‘ Defence of 
Classical Studies at Cambndge ” but no one has yet 
attacked these studies It is true that the proposals 
allow a modern language instead of either Greek or 
Latin but every candidate must take one ancient 
language and whichever he elects to offer for the 
Previous Examination he will have in the future to 
show 1 really respectable knowledge of that tongue 
At present as is demonstrated by the students of 
Newnham and Gorton and many others and as letters 
in Nati rf h ivi shown a mere smattering of Greek 
which can be got up in a couple of months is 
all that can be demanded in view of the existing state 
of education in our public schools 

Those who think no man i in be cultivated with¬ 
out Greek (they do not say the same about women) 
often forget that the Greeks who are held to have 
been incomparable educators dispensed entirely with 
the study of dead or foreign languages They did 
not educate their sons on a basis of ancient 
languages they educated them on their own 
language and their own literature The Romans 
again got on very well without studying dead 
languages It is true th it the educated men m 
ancient Rome studied the Greek authors but Greek 
was to them a living linguige and the intercourse 
between the thinkers and the doers of classical times 
was at least as close as between the French and 
British of our own day 

The suppoiteis of the present proposals are often 
charged with encouraging undue specialisation But 
what do we mean by specialisation’ The term is 
usually used to denote the study of one subject to 
the exclusion of others If this definition be sound 
it is the advocites of what is called compulsory 
Greek who m the culprits A boy begins Latin say 
at eight or nine ana shortly afterwards takes up 
Greek and for the next nine or ten years at many 
of our public s hools does comparatively little else 
He has specialised to such in extent and his 
intellect is so crimped and dulled by the process, that 
he not unfnquently fails to reach the low standard 
of the Previous Examination when he leaves school 
Even if he has t real gift for classics he is often but 
a narrow specialist Fifty-five years ago a Mr John 
Smith published in his Sketches of Cantabs ” an 
appreciation of the classical man of the middle of the 
last century He seldom reads an English work, 
and of the history of his native country is strangely, 
almost supernaturally ignorant Passing occur¬ 
rences do not affect him He doesn’t care how many 
men are slaughtered on the banks of the Jhelum 
His heart is at Marathon his sympathies with the 
great Hannibal at Cannae ’ We have improved 
since then but the type is not extinct 
It is to be regretted that the proposals do little to 
encourage science It must distinctly be understood 
that the alternative to Greek or Latin Is not science, 
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but French or German The papers on experimental 
mechanics and other parts of elementary physics and 
the paper on elementary inorganic chemistry are with 
three other papers alternatives of which two must 
be taken 

Hie case for additional recognition of sopnee has 
been put so well by a distinguished naturalist who 
w is a member of the syndicate and one of the three 
who did not sign the report that we cannot do better 
than quote hisP words The real substitute for Greek 
and the only worthy substitute as it seemed to h m was 
science If the) art not to meet art let them at leist 
meet truth Lct the boys know the place man had 
in nature It seened to him shocking that they 
should turn out hundreds of men every year who 
had not the faintest idea of what was going on in 
nature in combustion or chemical decomposition 
and who knew nothing of the relation of man to the 
animal world 

The present issue does not lie between the friends 
of science and the friends of letters Nearly one 
third of the classical staff at Cimbndgc are on the 
side of reform and imongst them are many of the 
men who hive built up the present classical tripos 
until it is am ngst the biggest of the Cambridge 
schools \ majority of the un v rsity professors n J 
readers othtr than thn c tn mathematics and natural 
science are on the sidi of the synduate The head 
masters arc half hcartedly with the syndic ite 
majority of the He id Masters C onference and ll e 
Head Masters Assoc it on dcsir ng the ext mpti 
from Greek of candidates for horn urs in mathematics 
and science A very large majontv of the issistinl 
masters in second nv schc ols ire in favoir of tl 
change and it must not be forgotten that the 
issistant masters have a far more intimate expenenc 
of the actual teaching of the boys than have the head 
masters 

A certain number of the rcsidmt members of the 
Senate have declared their intention of not vot ng 
Some of these are tutors and coaches who wh 1 
agreeing with the general principles of the report 
fear that the proposed examination will be so difficult 
th it their pupils will fail to pass Amongst th 
residents who intend to vote there is now a majority 
in favour of the report If the matter rested upo 
the Cambridge vote there is little doubt which was 
it weuld go The result however rests on the vote 
of a large electorate of which the resident members 
form roughly one tenth From the fact that the 
committee for supporting the proposes has issued 
a very long list of supporters and from the fact th it 
the committee opposed to the proposals has thought 
it more politic to publish but a short select list 
there is a strong feeling of confidence that reform 
mav this time win But the duty of voting cannot 
be too strongly urged A single vote may decide the 
issue 


FOLK TALES OF PLAINS INDIANS 

A NOTICEABLE addition to the literature of 
American folk tales has been made by two recent 
publications of the anthropological senes of the Field 
Columbian Museum Publications Vol v of this 
valuable senes is devoted to the traditions of the 
Arapaho by Drs G A Dorsey and A L Kroeber 
collected under the auspices respectively of the Field 
Columbian Museum and of the Amen can Museum of 
Natural History The authors worked independently 
and in many instances collected vanants of the same 
tale, but they have published all as they were collected 
rather than amalgamate the two versions of the one 
legend Certain incidents in the tales are translated 
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into Latin and even some whole tales are similarly 
translated A synopsis is given at the end of the 
volume of each of the hundred and forty six tales a 
feature that will prove of great use to the student 
There are one origin myth and three or four culture* 
myths, a large number c f the stones refer to an in 
dividual called Niha i?m whose d ings were fre¬ 
quently of a reprehens blc. nature No 1 of vol vu 
of the same senes contains a colle< U n of forty folk 
tiles of the Osage by Dr Dorse) who admits that this 
collection does not ndcq itcly represent the traditions 
f the tribe Th Os igc irL of Siot in stock and are 
now degenerating rapidly is they ire very lazy and 
much addicted to drink further the use of the peyote 
or mescal among them is rapidly mere tsing ana for 
these reasons there wis greit dill culty in engaging 
the attention of the old men for my length of time 
In No 20 The Rabbit md the Pieture we have a 
tir baby episode An ib tract is given of eich tale 
A third collection of folk t lies by Dr Dorsey is 
entitled Traditions of the Ankara these were 
i illected under the ausj ts of the Carnegie Institu 
tion at Wishingtrn and the eighty two tiles con 
stitute Publication 1“ of th it institution The 
Arikiri belong to the Ciddoin linguistic stock and 
were formerly closely allied with the Skidi band of 
Piwnee Like the Skidi they constructed the earth 
lodge and their social organisation and rehg ous 
eremonics in generil were also similar An examin 
at on of the tales shows as might be expected many 
po nts of resemblince with those of the Skidi (r/ 
Traditions of the Skidi Pawnee by G A Dorsey 
Memoirs of the Am Tolk Lore Soc vol vm 1004) 
but it is apparent that the mythology of the Ankara 
in tains many elements not found among the Skidi 
possibly it will be found that there ire Mandan 
affinities but material for this companson is not yet 
available Two tales narrate the creation of the 
earth by the Wolf and Lucky Man and the creation 
of people by Spiders through the assistance of the 
Wolf The vanant tales of the emergence of the 
Ankara from the earth are undoubtedly original In 
several tales a poor boy is a culture hero in one case 
he was the son of a won in who climbed to heaven 
and married a star his greatest work wa9 freeing 
the land of four destructive monsters The Sun Bov 
made long life possible after a series of contests with 
his powerful father Another boy Burnt Hands 
saved his tribe from despotism and famine and 
f irmshed by his life a perpetual example to the poor 
of the Ankara if the \ aluc of honest and long con 
tmued effort Some t il s are rite myths as they refer 
to the ongin of a ceremony or rite or to incidents 
connected with 1 ceremony In one tale is found an 
interesting account of the origin of the well known 
ring and javelin game of the plains which is really 
part of the ceremonial ailing of the buffalo (bison) 
the tale also relates the origin of the buffalo dance 
Fleven tales relate to animals m all of them the 
coyote plays a prominent part always as a mean 
trickster and ccmmitting deeds that generally result 
disastrously to himself Several are ordinary tradi 
tions in some of which the supernatural crops up 
Abstracts are given of all the tales 
Another memoir on folk tales entitled “ The 
Mythology of the Wichita by Dr Dorsey forms 
Publication No 21 of the Carnegie Institution The 
Wichita ire a small and dwindling tribe of Caddoan 
stock who differ somewhat from the surrouifdmg 
plains tribes both men and women tattoo they are 
very moral and good natured and their home life is 
extremely well regulated The pursuit of the bison 
was secondary to that of agriculture and as among 
the Pawnee many of their most important ceremonies 
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wtrc tonc( rned with the cultivation of their field* 
All the details of the grass lodges were symbolic The 
socnl organisation was by villages at the head of 
each of which was a chief and a subchief Election 
to the chieftainship w is never through heredity alone 
it was possible for the youngest and meanest bom boy 
of the village to rise to this position through bravery 
generosity and kindness In general the gods of the 
Wichita are spoken of as “ dreams The sixty tales 
refer to the first period or Creation the second period 
or transformation and the third period or the present 
A few tunes are given by F R Burton Three long 
Wichita tales by the same indefatigable observer will 
be found in the Journal of American Folk lore (vol 
xv p 315 xvi p 160 xvu p 153) I egends of 
ancient time were related that the listeners might 
realise that evil creatures and monsters and evil spirits 
no longer exist they were removed from the earth 
and their destructive powers taken from them by 
Wonderful Man who knew that the world was 
changing so that human beings might be human 
bcinn and animals exist as animals to serve as food 
for man But above all the value of many stories 
for the young lay in the lesson taught by example 



that bravery and greatness depended solely upon 
individual effort and that there might befall him the 
■same longevity and good fortune as was possessed by 
the hero of the tale 

In the handsome volume which contains the ninety 
traditions of the Skidi Pawnee collected by Dr 
Dorsey there arc fifteen plates and some interesting 
ethnological and explanatory notes The village was 
the basis of the orginisation of the Skidi no trace of 
the clan having been found Each village possessed 
a sacred bundle and marriage was endogamous m 
each village The religion of the Pawnee reached a 
higher development than that of any other of the 
plains tnbes and its ceremonial side was especially 
developed among the Skidi Each bundle ceremony 
and each dance was accompanied not only by its 
ntual but by its tale of origin and all of these are 
regarded as personal property Dr Dorsey makes 
some interesting remarks upon the ownership and 
telling of the tales Of these some are cosmogonic 
a number tell of boy heroes m which the path to re 
nown is due to fixity of purpose and a humble spirit 
Numerous tales relate to the tricky coyote, these are 
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told whenever the men assemble during the winter 
months but never during the summer or rather 
during those months when snakes are visible for at 
such times the Coyote Star directs the Snake-Star to 
tell the snakes to bite those who talk about the coyote 
In one group rf tales there is a marriage between 
humans and animals or the transformation of a man 
into an animal 

The first volume of the University of California 
Publications American archaeology ahd ethnology 
contains a study of the Hupa by Mr P E Goddard 
The Hupa lndnns occupy the beautiful lower valley 
of the Trinity River s> secluded was it that sixty 
years ago the news of the coming of the white man 
had not reached the inhabitants The people seem 
to have lived i simple peaceable life their social 
organisation was very simple but more information 
is required A family consisted of a man his wife 
or wives his sons and their wives the unmarried 
ind half married daughters and unmarried or 
widowed brothers and sisters of the man and of his 
wife There appears to have been a classificatory 
system of relationship The next social unit was the 
village a man lived and died where he was born 
the women mirr ed into other villages Each village 
was ruled by the richest man There seem to have 
been no formalities in the government of a village 
or tribe Then wig i deep undercurrent of religious 
feehng and i great reverence for the spoken word 

Ihe texts ire word for word translations and 
anglicised versions of fourteen myths and tales and 
thirty seven texts relating to the dances and feasts 
the majority of which are formulae The latter are 
of especial value as it is usually so difficult to get 
the exact words of a magical formuli Thirty excel 
lent heliotype plates embellish the volume 

Mr Goddard and the university authonties are 
alike to be congratulated on this excellent piece of 
work which augurs well for the success of the new 
department of the University of California 

A C H 


A N\"l URALIST S JOURNAL ‘ 

PHIS daily journal of an observant field naturalist 
1 may be heartily welcomed by every lover of 
country life and country scenes It is true the style 
is somewhat scrappy and staccato but this is to a 
great extent unavoidable in i work of this nature 
and is after all no great drawback although we 
think it might have been somewhat modified during 
the revision for press Mr Robinson who is 
already no stranger to the reading public has the 
good fortune to be a resident in Norfolk the county 
par excellence of redundant bird life and of 
enthusiastic bird lovers and he is therefore practically 
assured of a number of sympathetic readers for every 
dweller in Norfolk likes to be acquainted with all that 
is written about his own district 
To the general reader the most attractive feature 
of the book will almost certainly be the large series 
of exquisite reproductions from photographs of animal 
ind plant life taken we infer by the author him 
Where all are of such high excellence it is 
difficult to make a selection and the illustration 
we present to our readers as a sample must not be 
regarded as either better or worse than its fellows 
It has been chosen on account of Its depicting an 
interesting phase of bird life 
As a rule the author has nothing specially new to 
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tell and hti book may be regarded as a guide to 
what the observant country resident ought to see and 
notice rather than as an exponent of fresh facts In 
places indeed he forsakes his usual style for what 
we suppose must be called word painting *' ,,t 


we can scarcely congratulate hir 
the change Neither we think 
happy in his theory that bird song is largely due to 
rivalry andjealousy, although his eagerness to trace 
out the season of every phenomenon in natural life 
is a trait deserving of the highest commendation 
The reader who follows in Mr Robinson s foot 


A short time previously Huxley issisted by T J 
Parker had begun to organise his pioneer practical 
classes in biology at South Kensington and Howes s 
first scientific work consisted in making a series of 
enlarged coloured drawings illustrating the inatomy 


Fig r —You g Pwir I bid ng From fhe Country Dry by Duy 


steps and takes him as guide will not have much to 
learn about the animals and plants of his native 
district iftcr a year s diligent apprenticeship 


PROF G B HOWES F R S 
f* FORGE BOND HOWES whose state of health 
'J for the past two years had been the cause of 
grave anxiety passed away on February 4 Born in 
London on September 7 1853 his active and useful 
life was cut short at the age of fifty one 

Howes was of Huguenot extraction, his father the 
late T J Howes m irried the daughter of the 
late Captain G H Bond—a member of » 

talented family While attending a private school 
be spent his spare time in making microscopic il 
slides and a prize of one of J G Wood s bodes 
helped to arouse further his interest in natural history 
His parents at first intended that he should prepare 
for entering the Church but this plan was given up 
and on leaving school he was for a short time in 
business which proved very distasteful to him 
Having worked out the anatomy of the house fly 
made careful drawings of his preparations and given 
a lecture on the subject his talent was recognised 
by a friend of the family—a clergyman—who intro¬ 
duced him to Mr Walter White then secretary to 
the Royal Society Through Mr White s instru¬ 
mentality an introduction was obtained to Prof 
Huxley and this resulted in an appointment under 
die Science and Art Department 
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him on the result of of various animals and thus further devehping his 
. '• - -* — wers as a draughtsman These drawngs now 

m the well known scries hanging on the walls of 
j laboratory at the Royal College of Science (opies 
which were subsequently made by Howes for use 
various universities and colleges in this country 
d abroad Although he had no previous scientific 
tr lining he rapidly be ame 
11 exp< rt anatomist and 
many of his exquisite dissec 
lions are still to be seen on 
the shelves of the laboratory 
All this time Howes was 
lakmg every advantage of 
h % opportunities for study 
ing indtr our greatest bo 
logical teacher in a school 
tf high traditicn where 
sti dents are able to devotd 
Ihemsilvcs to one subject 
at a time md are fortunate 
in being unhampered by 
syllibuses He was soon 
ippointed assistant demon 
strator and on Parker s 
1 lection to the ch nr of biology 
in the University of Otago 
Howes succeeded him as 
chit f demonstrator so that his 
originality zeal and en 
thusiasm had full scope for 
dc velopment The wide 
knowledge he gradually ob 
tamed of his subject his 
valuable contributions to 
zoological literature and 
more especially his power 
ind influenie as a teacher soon made it apparent 
that he was to t kc an important place m the 
scientific world On Huxleys partial retirement in 
188s Howes was apjx>mted assistant professor 
and in 1895—whe the chair of biology was sub 
divided—professor of zoology During his career as 
demonstrator he had also for two vears held the post 
of lecturer 01 compantivc anatomy to the St George s 
Hospitil Medical Sihool ...... 1 

In 1897 Howes wis elected to the fellowship of 
the Royal Society He was a vice president of the 
Zoological Society honorary zoologicil secret 117 to 
the Linnun Society honorlry treasurer of the 
Anatomical Sot etv x pres d nt of the Malacological 
Society president 1 f Section D < f the British Associ 
U101 at the Bilfast meeting corresponding member 
of the New York Academy of Science and an 
honorary member of the New 7 oaland Institu e He 
.1. ~ .—u or. oot.uo interest in the work o' several 



too'k an active interest in the work o' several 
local natural history socirt i of which he was i 
member In 1903 he acted on the committee for the 
reofg&nis ition of the Zoological Gardens and in the 
same year received the degree of D Sc honorts 
causa in the Victor a University having previously 
—in 1898—received that of LI D at St Andrews 
He had held examinerships in several universities 
e g London Oxford Victoria and New Zealand 
The veneration and affection which Howes felt for 
his great chief were unbounded and apparent m all 
his work to cirry on which on the lines laid down 
by Huxley was the s immit of his ambition 

His publications are too numerous to be mentioned 
in detail they consist of some fifty papers and 
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address?* ns well as numerous reviews and articles 
all written in a characteristic style, apart from the 
two editions of his well known • Atlas ’ and the 
revised and extended editions of Huxley and Martin s 
Flemcntary Biology (in collaboration with Prof 
D H Scott) He also edited the translation by 
Bernard of Wiedersheim s Bau des Menschen and 
had undertaken to prepare a new edition of Huxley s 
Anatomy of Vertebratcd Animals ” which he had 
mapped out in his mind but never actually began 
His onginil work deals mainly with vertebrate com¬ 
parative anatomy and all shows the same thorough 
ness and accurate knowledge 
Considerable and important as his direct contribu¬ 
tions to science have been they only represent a part 
of his life s work in this direction, for he considered 
it his duty to devote much time to the business of 
scientific societies and in helping any serious workers 
who applied to him, he spired no trouble m assisting 
others 

Nevir a robust man Howes s power of work was 
*'T V ? r j ,,nlf y He never to be m a hurry 

and did not give one the impression that he spent on 
excessive amount of time in reading the current 
literature of his subject although his knowledge and 
memory in this direction were quite unique His 
mind was of a remarkable type md was onp may 
say almost overburdened with details though he 
never lost sight of the mam issue and was always 
cleir and stimulating He absorbed everything which 
had the remotest bearing on his science and would 
talk by the hour on llmost every branch of zoology* 
one had only to ask hun some question and he would 
either have the point at issue at his finger ends or 
would at once give references to the most recent 
papers on the subject When giving a lecture or an 
address he would put so much into an hours dis¬ 
course as to mike his hearers marvel at his memory 
rh gra<,P i ° f sub J cct Hls presidential address 
to the /oologir il section of the British Associ ition in 
190a < on tains no less than 186 references to anginal 
authorities and its preparation must have cost him 

^L 72 rr T U, rT OUn ^ of I ' lbour at tt “">e when he was 
already over-fatigued 

, n ^Z S W3S , “ nnn ° f h,gh moral stQn dard and 
ingenuous nature generous and unselfish in all he 
did and his death is mouined by i wide circle of 
scientific friends who will long cherish the memory 
oLn | ,p and . 1 hospitality He carried out h* 

fth i l i hlK , hf ‘ r ambition th in that of ad, 
to the sum of knowledge no m tn can have wei 

diefor'ft 1 f° Slh0n fc” fldp , beforp “ but wc must 
me tor it if our work is to live after us 


NOTES 

lux follow ng fifteen candidates have been si W ted 1 v tl 
council of the Roval Society to be recommended f r elm 
into the society -Mr J G Adami Mr W A Bon 
Mr J T Ca npbrll Mr W H Dines Capt A Mostv 
Field R N Mr M O Forster Mr T S Goodrich M 
F G Hopkins Mr G W Lamplugh Mr t W MacBrid- 
Prof I W Oliver Lieut Col D Pram IMS M 
G F C Searle Hon R J Strutt and Mr h T Whittake; 


rm piercing of the Simplon Tunnel was completed at 
7 io « m on I ebruary 24 At the time of piercing the 
north gallery was inaccessible on account of the accumulation 
of water The south gwitery is on a lower level than the 
north and the final connection was made by the explosion of 
qharges placed in holes driven into the roof of the south 
gallery which left a large hole on a level with the floor of 
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the north gallery No sooner was the piercing effected than 
the accumulated water flowed rapidly away down the 
southern side and was discharged into Italy without doing 
damage It is unnecessary again to direct attention to the 
particulars of this triumph of engineering skill for a 
di tailed account of the difficulties with which the engineers 
have had to contend and the expedients utilised to surmount 
these obstacles will be found in an article by Mr Francis 
1 ox in Naturb for October ay 1904 (p 628 vrf lxx ) Ths 
work that now remains to be done is to put in place the 
masonry arching to cover over the water channel beneath 
the floor of the tun 1 and to lay the jiennanent way It 
is expected that within three months trains will be running 
and the railway will prove a vital link in the line of com 
mumcation between (he Italian cities and mid Furope 

On Friday March 17 Senor Manuel Garcia the inventor 
of the laryngoscope will complete his hundredth year and 
the anniversary wilt be celebrated by a meeting of laryngo 
logists at the rooms of the Royal Medico Chirurgical Society 
Hanover Square We learn from the Brtttsh Medical Journal 
that the Spanish A bassador will attend to congratulate 
the illustrious centenarian in the name of the Government 
oUui native country and among the addresses will be one 
fr^the Royal Soc cty before which Senor GaqHa read his 
paper entitled Physiological Observations on the Human 
Voice t just fifty years ago The Berlin Vienna French 
Dkltch Belgian and South and West German Laryngcdogical 
Sacietief will «end -special deputations Most of the addresses 
doll be takfen as read and the proceedings will conclude 
witlAhe presentation of a portrait of Senor Garcia painted 
by Mr John Sargrpf, R A together with an album con 
taming the namefc'fcf 41) the subscribers In the evening a 
banquet will take place at the Hotel Cecil at which it is 
hoped that Senor Garfia himself will bo present 

The death Is nniounced on Iclruary 6 of Father Timoteo 
Bertelli Father Bertelli was bem in Bologna in 1826 and 
was the son of the professor of astronomy at the University 
of Bologna At eighteen he joined the Order of the 
Barnabites and taught phys s in various colleges of the 
Order In l8~i It joined the College de la Querce in 
Florence with wt h institution he appears to have been 
associated continuously until the t me of his death except 
hr the hree years 1895 7 wh 1 he was called to Rome 

by I eo XIII to su coed Father Denza at the Vatican 

Obsci \ »ti ry But h s state of health did not permit him per 
manently to accept th s pot tion and in 1897 h ® returned to 
Florence I ither Beitelli first devoted himself to meteor- 
ology and I ter was attracted by the study of seismic 
phenomena nvent ng the tro 1 ometer to assist in his ob- 
seivations Hr gave nurh attention to researches into ths 
history of the sciences md especially to that of the mariner s 
compass 1 he results of h s life s work are contained In 
some sixty memoirs the first of which is dated 1859 

Da \ S Pacxaru professor of zoology and geology at 
Brown Umv rsity d td on February 14 at the age of 
sixty six years Thf death occurred on February ss of 

Dr Ernst I Durre formerly professor of metallurgy at 

Aix la Chapelle and author of several important treatises on 
the metallurgy of iron and steel Dr Guido Hauck professor 
of mathematics at the Berlin Technical College died on 
January 14 The deaths are also announced of J C V 
Hoffmann founder and editor of the ZetUchnft fir math e- 
matuchen und naturwutemchafihchen Untemcht Dr 
T H Behrens professor of microchemiitry at Delfdt Prof 
Ludwig von Tetmeyer principal of the Vienna Technical 
College md Prof Ditscheiner of Vienna 
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W* learn from the Timet that Prof Adolf Bastlan director 
of the Berlin Ethnographical Mueeum hat died at Port of 
Spain, Trinidad, in hie seventy-ninth year while on a 
scientific expedition Prof Battian, who wu a distinguished 
traveller for many years, enjoyed a wide reputation as the 
author of nuitaerous ethnological and anthropological works 
of which the best known it “ The Peoples of Fastern Asia 

Thi council V the University of Birmingham recently 
assigned a plot of land on the new university site at Bourn 
brook in order to enable Mr Walter E Collmge the lecturer 
In soology, to continue his experiments and observations 
upon the life-histones of the black currant gall mite and 
the plum aphis with the view of obtaining remedies for 
exterminating or holding in check these pests to fruit 
growers 

Th> annual dinner of the Institution of Civil Engineers 
will be held on Wednesday March 32 at Merchant Taylors' 
Hall, Threadneedle street E C Sir Guilford Molesworth 
president of the institution will occupy the chair 

An interesting excursion has been arranged by the 
American Institute of Mining Engineers In the first 
week In July a meeting will be held at Victoria British 
Columbia and this will be followed by a three weeks trip 
to the mining districts of Alaska 

A valuable contribution to economic geology is afforded 
by sm article on the llauraki goldfields of New Zealand 
published by Mr W Lindgren in the Engineering and 
Mining Journal of New York lhe occurrence of gold is 
very Similar to that In Transylvania is met with 

in quartz veins traversing andesite attereaffintQ propyl ite 
The minerals accompanying the gold ar% dofoinlte pyrites 
blende galena and ruby silver ore N$ar the surface the 
sulphide ores are oxidised and the greatest yield of gold 
has been obtained at points where the vsiqs cross 

IN the Transactions of the Faculty of Actuaries No 18 
(1905) Dr James Buchanan discusses the use of various 
modifications of Simpson s rule in the performance of the 
integrations involved in the calculation of survivorship 
benefits 

In the PhystkaUsche Zeitschnft for I ebruary 1 Profs 
Elster and Geitel discuss the radio activity of certain sedi 
ments from the German mineral springs and Messrs A 
Herrmann and F Pesendorfer describe experiments indi 
eating traces of radio activity in the gases from th< 
Sprudel spring at Carlsbad 

An interesting feature of the Johns Hopkins Umversilv 
Circular is the series of ‘ Notes in Mathematics ’ edited b\ 
Prof Frank Morley appearing in the January numbei 
These notes deal with A system of parastroids ’ and A 
curve of the fifth class (Mr R P Stephens) • Applications 
of quaternions to four dimensions ’’ and " Some invariant 
relations of linear correspondences (Mr H B Phillips) 

* A closed system of conics ' (Mr Charles C Grove) and 
'The normal form of a collimation and the reduction of 
two conics to normal form ” (Mr A B Coble) 

Prof Hans Landolt, of Berlin has received the Prussian 
Imperial Gold Medal for Science 

The city of Lincoln is now suffering from a serious out 
break of typhoid fever The epidemic started at the begin¬ 
ning of January, and up to date nearly 800 cases have been 
notified The epidemic is plainly a water-borne one milk 
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and other articles of diet being excluded as channels of 
diffusion by the extent of the outbreak and its regular dis 
tribution over the whole »rea The water supply of I incoln 
is derived from the River Witbam the wat*r being passed 
through sand filters before distribution \ttention has been 
directed from time to tine to the unsilislattir\ quality of 
the waler and in xnoi the boring of 1 deep well into the 
sandstone was commenced but after thi bore had reached a 
depth of Hflo feet in 1901 the boring toil was lost and has 
not been recovered thus entailing serious deity The 
epidemic it is surmised has been caused b> pollution of the 
Withum or its tributaries above th int ike It is 1111 
fortunate that works were in progress n the autumn to 
improve the filter beds bv deepening the layer of fine sand 
but were put a stop to by the early frost tnd the same 
event caused many of the consumers to leave their taps 
tunning and thus to necessitate an increase in lhe rate of 
filtration to meet the increased demand 

1 us I ishmongei s Company has published a preliminary 
report bv Dr Klein 1 R S on xperiments undertaken for 
the romptny to asm tain th luration of vitality of th* 
typhoid bacillus when ntioduced ml 1 shell fish lhe main 
conclusions irriv d at are (1) Oysters readilv tal c up inti 
their intericr the Ha 1 llus typh sin which has been intr hi e«l 
into their shell or into the surrounding seawater (2) 
Ovster* clean at stertng npidly cleir themselves of the 
ingested typhoid bacilli if 111 v are kept in chan water which 
is ftequentlv hanged (t) Oysters dean at starting deal 
themselves ol th* ingested I cilli to a less extent ind slowrt 
if they are k*pt in a drv state ic out of the sea water 

(4) Oysters from 1 pclluted loc ility dear themselves of the 
ingt sted bacilli to a less e\l* nf and at 1 slower rate even if 
kept in clean sea water than oysters clean at starting 

(5) Ovslrts from a polluted locality containing a large 
number of the Hactllns c it very rapidly clear themselves c f 
this microbe whether kept in or out of the water This 
shows that Bacillus colt is foreign to the oyotcr and is 
rapidly destroy id Iv t When thirefore it is present in the 
oystir it must hav hnn d lived from the surroundings 

(6) However largely infe ted with tvphoid bacilli the oysters 
at n> time pr< sent to the ev any sign of such infntion 
they r main in all pirts Drill isp*it (7) Cockles and 
nius les similarly take up the typhoid bacillus but deu 
lhe 1 selves nuch mere lcwlv pirticularly in the case of 

ocl Is then 1* v st« rs 

lilt geogriphi »1 iesills 1 the National Antarctic Ex 
pcdition in so fir as they 1 elate to the distribution of land 
water tnd ice within the aiea allotted to the expedition for 
e\plc ration were described bv Captain R 1 Scott before 
the Royal Geographical So icty on Monday lie remarked 
that the main geogriphi tl interest of the expedition was 
the practical obscrviticn f i coast lin from Mount Mel 
bourne in lat 744° to Mo nt Longstifl in lit 83° and 
of the conditions which le to the cast and west of this 
line the coastal mountains are compirativelv low be 
I ween Mounl Melbourne and the Ferrar glacier and it was 
the tabular structure of these thit first indicated the hori 
rontal stratification of the mainland But low as the 
mountains aie in one place inly does the internal ice sheet 
seem to pour any volume of ire into the sea It is certain 
that the ice cap is of very greit extent and then is evidence 
that it maintains a great and approximately uniform level 
over the whole continent The greater portion of thia great 
ice sheet is believed to be afloat The soundings made by 
the expedition show that some hundreds of fathoms of water 
still intervene between the bottom of the ice at the bamer 
edge and the floor of the sea but the barrier edge sixty 
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yean ago wai In advance of lU pretent petition in placet 
at much at to or 30 mtlet and therefore the founding* lie 
directly beneath Sir James Rot* t barrier and a considerable 
distance from Its edge The Ice sheet and the curious and 
often vast ice formations met with In the Rot* tea are there 
fore regarded not at the result of present-day conditions 
but the rapidly watting remnants of a former age 

Samoa A Aacima informs us that Mr Valderrama 
director of the Munir pil Meteorological Observatory at 
Santa Crux (Canaries) observed a fall of dust on January 
*9 and January 30 During all the former day a very fine 
dust fell continuously but not n great amount On January 
30 a rain of a yellow and very fine dust began at ijh Ihe 
wind vane pointed to the SSW and the atmosphere was 
charged with the very fine dust the horixon being invisible 
through a kind of dry fog that introduced itself into the 
mouth and throat producing the same effect as when march 
ing on a dusty highway in a hot summer day All the in 
struments exposed freely out of doors were covered with 
the nearly impalpable dust 

At the recent annual meeting of the Glastonbury Anti 
quarian Society Prebendary Grunt gave an account of the 
exploration at the ancient British Lake Village at Glaston 
bury during the summer of 1904 Three new mounds were 
examined and the exploration of four others was 
completed The finds included amber and glass beads 
spiral finger rings of bronxe wire a massive bronxe buckle 
(taken to have been connected with horse harness) a bronxe 
object which is supposed to have been some part of horse 
trapping a variety of bone objects wool combs hammers 
portion of horses bits and a roedeer antler pointed and 
used as a modelling tool for decorating pottery Several 
pieces of pottery were dug up Flint flakes and knives were 
found proving that flint implements were made at the 
village With respect to wooden articles two wheel spokes 
finely turned and finished were found and a fragment of 
an axle box belonging to the same wheel Iron bars were 
found also at the Lake Village and after minute investiga 
tion the conclusion has been arrived at that these bars are 
iron currency bars used by the ancient Britons at the time 
of Caesar s invasion 

A large number of new type* of Japanese land shells of 
the Clausilia group are described by Mr Pilsbry In the 
December Issue of the Proceeding s of the Philadelphia 
Academy 

1 he shore fishes of the Galapagos and other P u fc 
islands are described by Messrs Snodgrass and Heller in 
part xvii of the publications of the Hopkins-Stanford 
Expedition (Proc Ac Washington vf pp 333 4x7) jwo 
species are described as new 
The Emu for January contains Captain Hutton s presi 
dential address to the Australasian Ornithologists' Union 
wh ch dealt with the geographical origin and subsequent 
development of the land birds of New Zealand An in 
teresting feature of the issue is the reproduction of a photo 
graph of a red gum tree containing the nest* of seven 
species of birds 

Naturen for January and February contain* two Ulus 
(rated articles on whalerand whaling In the formm issue 
Prof C Guldberg describes the method of hunting the Green 
land right whale illustrating his article with reproductions 
from two old prints In the February number Mr E 
Kotfo d record* the capture of a Biscay right whale or 
nordkaper " at Mjofjord on the west coast of Iceland 
and alto of a cachalot in northern waters Two photo 
graphs of the former cetacean are reproduced 
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Stepney has published a handbook to the vivaria and 
aquaria in the Borough Museum the text of which is 
reproduced with certain alterations and additions, from the 
handbook to the H oral man Museum It is to be hoped 
that the descriptive portion when read in the museum, 
may aid visitors to a right appreciation of the exhibits 
but as it stands the guide is admirably calculated to 
puxxle beginners in systematic soology For instance 
fro n the headings on pp 24 and *5 the rpader would be 
led to infer that while Argyroneia it the scientific detig 
nation of the water spider and Podura aquatica that of the 
water spnngtails Blattidae it the name for the cockroach 
and from p 50 that LacerUlta is the generic title for the 
typical lizards Again from p 17 he would be led to 
suppose that Gcutropoda is the generic term for snails and 
that these rank in dassificatory value with the viviparous 
pond snail (Pali d t a vtvtpara) Careful studv of the text 
may in some cases put matters right but the muddle is 
at bad as bad can be for beginners 

The address on morphology generally its modern ten 
dencies and progress and its relation to other sciences 
delivered by I rof A Giard before the Congress of 
Sciences and Art it the St Louis Exhibition in September 
last is published in the Revue Scientifiqus of February 4 
and 11 After referring to the revolution in biology 
eff (ted first by I amarck and subsequently by Dcrw n 
the author proceeds to sketch the gradual evolution of 
modern biological conceptions and theories dwelling espe 
cully on Wolff s hypothesis of epigenesis Reference is 
then made to the importance of the study of variation 
both among 1 ving and extinct types after which the 
author pastes on to review the influence that paleontology 
has exerted on biology and the doctrine of evolution 
Abiogenent next claims attention while the author con 
eludes his discourse by reference to some of the evils 
attendant on the extreme specialisation of scientifc work it 
the present day It is time he urges that a general 
organ sation to direct scientific work should replace the 
present state of amrchy whereby muih energy that is now 
practically wasted would be diverted towards the attain 
ment of a common end and object 

The fifth part of Mr J H Maiden s Critical Review 
of the Grnus Eucalyptus includes thne species huca 
lyplut stellulati receives its name from the disposition of 
the buds and is known as black Sally or muzzlewood, th* 
leaves show longitudinal lateral veins similar to those of the 
next species Eucalyptus conacea which is distinguished by 
its clean wh te stem Hie third species Eucalyptus 
cocetfera confined to lasmmia is sufficiently hardy to 
have been planted in parts of the United Kingdom 

The alien problem is not unknown to botanists and the 
genus Sisymbrium has added two foreign specie* to the 
flora of Lancashire Sisymbrium pannomeum it definitely 
naturalised along the coast from St Anne s to Crosby and 
according to a recent account by Mr C Bailey in vol xlix 
part 1 of the Memoirs and Proceedings of the Manchester 
Literary and Philosophical Society Sisymbrium stnctlssi 
mum a native of continental Europe has obtained a foot 
hold near Heaton Mersey where it hae been observed for 
fifteen years 

In a paper only recently published m vol il No 3 of the 
Contributions from the botanical laboratory of the Umver 
sity of Pennsylvania but which represents work done two 
years earlier Dr O P Phillips maintains that the central 
body in the cells of the Cyanophycea represents a true 
nucleus but he failed to obtain complete stages in its 
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mitotic division Dr Phillips is of opinion that the 
movement of the filaments of Osclllaria and Cylindro 
spermum is due to protoplasmic processes or cilia which 
he says are to be observed around all the cells The 
chromatophore containing cyanophynn granules wis iden 
tilled as a peripheral zone 

An interesting address on the present problems of 
meteorology .was given by Mr A I Rotch to the vction 
of cosimcal physics of the International Congress of Arts 
and Sciences at St I ouis and was printed in Science on 
December 33 last The author pointed out that although it is 
nearly fifty years since the first commencement of weather 
telegraphy and much has been done to complete and «xtend 
the area under observation the methods employed in th 
preparation of weather forecasts are still essentially em 
pineal and practically little or no progress has been 
made This is mostly due to the fact that until recently 
observations have been carried on solely at the bottom of 
the atmosphere Fven the observations made it mountain 
stations still pertain to the earth and do not represent the 
conditions prevailing in free air The *ill more recent use 
of unmanned balloons and kites has led to the acquirement 
of a knowledge of the vertical gradients of meteorological 
elements which contradicts previous conceptions e g that 
the temperature diminished with increasing altitude n ore 
and more slowly whereas the results show that it decreases 
more and more quickly with increasing altitude The 
international cloud observations at various altitudes dis 
cussed bv Dr Ilildcbrandsson also show that theories held 
heretofore are untenable and that there is no exchange of 
air between poles and equator With regard to cosmical 
relations to meteorology the author points out that ne thcr 
the effects of the periods of solar or lunar rotation upon 
the earth’s meteorology can be claimed to have been 
proved But coincidences—if nothing more—have been 
shown by Sir Norman and Dr Lockyer to exist between 
sun spot frequency and atmospheric changes especially as 
manifested by barometric pressure rainfall and tempera 
ture It does not seem impossible therefore that the 
discussion of meteorological observations from the point of 
view of their relation to solar phenomena may eventually 
lead to seasonal predictions of weather possessing it least 
the success of those now made daily 

The Survey Department of the Fgyptian Public Works 
Ministry has sent us the meteorological report for the year 
1902 This volume indicates that the Director Gencr d of 
the Survey Department Captain H G Iyons is making 
rapid strides not onlv in increasing the number of stations 
which send in records but in publishing a consider ible 
amount of valuable information which should prove of 
great value We are told that arrangements are in pro 
gress for commencing a systematic measurement of rainf ill 
in the Delta and western part of the Mediterranean coast 
that a monthly rtsumt of the weather has been started and 
that forecasts during the earlv and late months of the year 
have been issued All these show the activity that is being 
displayed in the collection and dissemination of meteor 
ological data Ihe present report includes magnetic as well 
as meteorological observations and also Nile gauge read 
ings At the end are given numerous curves representing 
the variations of the meteorological elements as registered 
at the Abbassia Observatory 

The Journal of the Rontgen Society (vot 1 No a) con 
tains a note by Mr J H Gardiner on the new ultra¬ 
violet glass manufactured by Messrs Schott and Genossen 
of Jena, it is illustrated by photographs of spectra showing 
the transparency of the glass In the ultra-violet region 
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Ft uohfscent substances are usually regarded as excep¬ 
tions to Kirchhoff s 1 iw of absorption on account of their 
being able to emit light which in ordinary circumstances 
they do not absorb but hitherto no investigation has been 
made of the absorptive power of such substances during 
active fluorescence In the Physical Review for December 
1904 Messrs F I Nichols and Lrnest Merritt show that 
substances such iv fluorescein when caused to fluoresce 
strongly in solution produce a decidedly different absorp 
tion from that of the fed lv illuminated mill rial and that the 
absorption turve obtained in this way is intimately con 
nected with the curve of fluorescence In the case of five 
different substances moreovn there is conclusive evidence 
of a slight increase in electrical conductivity accompanying 
the phenomenon and on this account a dissociation hypo 
thesis is brought forward to explain the nature of 
fluorescence 

An address delivered by Prof Ldward B Rosa at the 
opening of the John Bell Scott Memorial I aboratory of 
Physical Science at Wcslcvin University Connecticut is 
printed in Science fer 1 tbruiry 3 It deals with the 
National Bureau of Standards which commenced work in 
the United States in 1901 and defines its functions and 
ideals It is to be noted that reseirdi plays a prominent 
part in the programme of the bureau Wc have already 
had orcasion to refer to Dr Guthe s critical investigation 
of the various forms of silver voltameter (Naturf vol lxx 
p 583) and to the determinations by Drs Wa dner and 
Burgess of the temperature of the electric arc (Nature 
vol lxxi p 13a) Both these researches were carried out 
under the auspices of the bureau and in addition to these 
the Physical Review for Dr ember 1904 contains a volu 
able communication by Drs Waidner and Burgess on 

Radiation Pyrometn in which the degree of accuracy 
of several radiation pyrometers is discussed The bur au 
does not confine itself entirely to physical and mechanical 
measurements but cent 11ns a department devoted to 
ihemiitry one of the purposes of which is to attempt to 
secure uniformity in technical antlyscs A characteristic 
of the bureiu which deserves particular notice is its aim 
not only to conduct investigations through its own staff 
but also to affoid full es for research to others who may 
<ome to work for a limited period as scientific guests In 
this way it is hoped that the output of original research 
in America will be materially increased ' 

The remarkable catalytic power of reduced nickel dis 
covered some years ago by MM Paul Sabatier and J B 
Scnderens has been applied by them in many directions 
and has been especially fruitful in the addition of hydrogen 
to cyclic compounds Applying this reacticn in another 
direction the authors in the current number (February 20) 
of the Compies rendui describe the reduction of nitriles to 
amines I he nitrile with an excess of hydrogen is passed 
over reduced mckel at temperatures between 250° and 300® C 
Hydrocyanic acid might be expected to yield methyl 
a nine but as a matter of fact the nickel was 
fi und to exert a further action both dimcthylamine 
nnd trimethvlamine being produced together with ammonia 
and the primary amine With automtrile ill three 
amines are likewise produced the diethylamme which 
forms about three fifths of the mixture predominating 
Dipropylamine was similarly the chief product of the 
reaction with propiomtnle with capronitrile derived from 
ordinary amyl alcohol besides the three amines two of 
which were new an appreciable proportion of the hydro¬ 
carbon a-methyl pentane was obtained lhe yields were m 
all cases good with fatly compounds but the reaction was 
less satisfactory when applied to the aromatic series, there 
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being a tendency for the hydrocarbon and ammonia to be 
the chief products 

Globus for February *3 is a special number containing 
contributions by friends and admirers of Prof R Andre* 
who reached his seventieth birthday on February 26 

The third part of the British Journal of Psychology pub 
lished by the Cambridge University Press has been 
received The number contains five papers in addition to 
a report of the proceedings of the Psychological Society 
Mr Norman Smith discusses Malebranche s theory of the 
perception of distance and magnitude Mr F N Hales 
considers the materials for the psychogenetic theory of 
comparison Mr W G Smith makes a comparison of 
some mental and physical tests in their application to 
epileptic and to normal subjects Prof Mary W Calkins 
defines the limits of genetic and of comparative psychology 
and Mr C Spearman makes an analysis of localisation 
illustrated by a Brown Sdquard case 


OUR ASTRONOMICAI COLUMN 

Astronomical Occurrences in March 1— 

March 5 17I1 Sun eclipsed invisible at Greenwich 

7 , 3° <l Juno in conjunction with Moon Juno 

9 Jupiter in conjunction with Venus Venus S 30 S 
1, Hh^ ^Jugiter in conjunction with Moon Jupiter 

ia 1 oh 11m to lih 6m Moon occults 7 Taun 
(mug 3 9) 

17 iah 34m Minimum of Algol (j8 Persei) 

20 9h am to gh 49m Moon occults 0 Virginia 
t (m«K 38) 8 

<> 9h a 3"> Minimum of Algol (B Persei) 
ai iah Venus at maximum brilliancy 
as 7h Mars in conjunction with Moon Msrs 1° 40 S 
n Vesta in opjxnition to Sun 



PLANETARY 1 IDES IN THE SOLAR ATMOS! HERE —In a C0IT1 
municJtion published in the Bulletin dc la Social astr 
nomique de trance (February igoj) M t mile Anceaux 
discusses the question as to whether the undccennial 
periodicity of sun spots may not result from the fluctuations 
of tides set up in the solar atmosphere by the concerted 
action of Jupiter the earth Venus and Mercury He 
classifies the tides as binary ternary and quaternary 
according to the number of planets acting in their produc 
tion by being in or near opposition or conjuncticn The 
ternary tide due to the combined action of Jupiter Venus 
and the earth is supposed to be the most Important factor 
in regulating the appearance of spots and a curve showing 
the fluctuations in the strength of this tide as calculated 
from the knowledge of the planetary positions agrees 
fairly well with the sun spot curve for the years 1801 to 

1905 

Finally the author arrives at a number of conclusions of 
which the more important are — (a) That sun spots are 
the indirect consequences of such tides ( b) that the com 
bined action of the three planets especially mentioned 
governs the fluctuations of the spot period (e) that this 
ternary tide obeys an eleven year period (i) that the 
variation of the sun spot period is due to the eccentricities 
of the planets chiefly Jupiter 


The Bruce Photqtraphic Telescope —The Bruce photo 
graphic telescope with which a number of beautiful photo 
graphs of nebuln Milky Way regions Ac have already 
been obtained at the Yerkqa Observatory, is described in 
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detail In an illustrated article by Prof Barnard published 
in No 1 vol xxi of the AstrophysKal Journal 

The telescope was erected at the cost of Miss Catharine 
Bruce at Yerkes in April 1904 but has now been dis¬ 
mounted and shipped to Mount Wilson Pasadena where 
it is to be used for photographing those regions of the 
Milky Way not atta ruble at the former observatory 

It consists of a 5 inch guiding telescope firmly bolted to 
two other tubes wmch carry photographic doublets of 
10-inchcs and Gi inches aperture respectively The focal 
length of the 10 ich is only 30 inches and the polar 
axis of the instrument has been formed by bending the 
upper part of the ron pier to the required inclination so 
that the camera n a\ make a co nplete revolution about the 
axis without hav ng to be reversed For use in different 
latitudes an iron wedge shaped section may be introduced 
between the upper and lower parts of the pier in order 
to pioduce the required change of inclination whilst a 
special arrange! ent wherebv the clock motion may be re 
versed in two mini tea has been introduced into the 
driving ge ir so that the sa tie mounting may be used in 
the southern hemisphere 

The lointh doubl t by Brashear gives excellent deftnl 
tion over a field -f wide and the scale is such that 
t inch-1*14 or 1® o 88 inch The ratio aperture/focal 
length 1 s 03 s that which Prof Barnard believes t< 
be the best for the purpose for which this instrument was 
designed The nrh \01gtUnder doublet has a focal 
length of 31 nihes and is used in conjunction with the 
lointh for the purpose of virificaton Specimen photo 
graphs ucompun) the des ription and these testify 
eloquently to the sat xfactory performance of each of the 
doublets 


Physical Condiiic ns of the Planets —In a communica 
tion to No 3992 of the Astronomiirhe Nachrtchien Prof 
1 J J See deals exh 1 st vely with the methods that he has 
employed and the results he has obtained in a research on 
the internal dens ties pressures and moments of inertia of 
the principal bodies in the planetary system Some of the 
results obtained in the preliminary discussion of the avail 
able fundamental data are of greit interest For example 
he arrives at the ton lusion that the most probable values 
for the rotation p riod and for the oblateness of Uranus 
arc loh Cm 41 j s ind 1 25 respt t vth wh 1st for Ncp 
tune the similar values are probably i2h 50m 53s and 
t 44 

In the case of the earth I aplace s law of densities 
appe irs to be 1 nat iral law for the value obtained for the 
oblateness of the ter stratum or surface of the globe 
agrees very well v th that obta ned as a mean of the most 
trustworthy of the ddermnatons by more direct methods 
The probable val e obtained for the pressure acting at the 
earth s centre is 2383 152km of mercury a quantity so 
enormous thit Pr f See attempts to render it more com 
prehcnsible by s jesting that it is 7838 times as great 
as a column of n er ury equal in height to the Eiffel Tower 

The probable pressure at the sun s centre is nearly a is 
billion atmospheres A column of mercury acting solely 
under terrestr al gravitational acceleration would have to 
be high enough to extend beyond the sun in order that it 
might exert such 1 pleasure 

Sunil ir results for the density and pressure at different 
lei els in the planets and satellites are given in two of 
the t ibles accompa 11 ng Prof Sec s paper and are also 
■shown di igramm it dly whist a third table shows the 
ratios of the actual moments of inertia to those of corre¬ 
sponding homogenous sphere* 


Discission of Cfniral Tiropfan I onoitudfs —In a 
series of table* publ shed in Nos 3993 4 of the Astronomische 
Nachnehten Prof Ih Albrecht brings together weighs 
and tabulates all the longitude results affecting central 
European observatories hitherto obtained In the first 
table the longitude differences between 176 pairs of observ 
ing stations as detfrmined since 1863 are thus dealt with 
whilst in the second the longitude differences betwe en 
Greenwich transit circle and numerous other important 
circles or observatories are brought together In the third 
table the corrections to be applied to the differences given 
In table 1 as determined from the discussion of the whole 
are shown 
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THE SCOTTISH NATIONAL ANTARCTIC 
EXPEDITION 1 

A FTER getting free from the winter quarter* in the 
7 , So H, U } Orkney* on November a 3 1903 the Scotia left 
for the Falkland I (land* and Bueno* Aire* to get into t 
mumcation with home and obtain a fre*h itock of coal* 


South Orkn 



laid-e pure white egg depoaited In a neit which conalata of 

Lre^ed^oMhe^iff* 111 * ° f * t ° n ® rlked t0 K ether m * 
While at Bueno* Aire* Mr Bruce arranged for the 
Argentine Government to take over and continue the 
* ' d magnetic obaervatory at Scotia Bay 

On January 21 1904 the Scotia left 

Bueno* Aire* with three Argentine men of 
science on board in addition to her own 
staff and on February a* they were left 
on the South Orkney* under the leader¬ 
ship of Mr Mo**man who had contented 


1 his season the distribution of the pack 
ice was very different from that of 
the previous year Almost no ice was 
met with near the Orkney* and very 
little until reaching the Antarctic circle 
in about 3a® W long In the beginning 
of March the previous year a southern 
re< c rd and also that of Kosi in 1843 was 
pissed but in 7a 0 18' S 17® 59? W a 
sudden ch j,c of conditions was met 
with The water suddenly shallowed 
from about *500 fathoms to 1131 and at 
the same time land was reported ahead 
Steaming towards this we found a lofty 
e barrier stretching in a northeasterly 


Island showing h inging valloy truncated by 

provisions Dui ing the ship s absence a party of si a men 
was left at Scotia Bay under the charge of Mr R C 
Mossman to carry on the systematic meteorological mag 
netic and biological work 

Perhaps the most interesting discovery made by the 
summer party was the egg of the Cape pigeon (Daptioti 


and south westerly direction effectually 
barnng further progress to the aouth 
Clow heavy pack ce prevented a nearer 
approach than two miles This barrier 
‘ for a distance of 1^0 miles to 


a distance of i^o 
In 73® 30 S 
1 l< pth of 1 so fathoms w 


the barrier being then two and a half 
miles off In 74® 1' S 2»° o' W the 
Siotia was nipped by the ice in a heavy N E gale and was 
preparing to spend the winter there but on March 13 the 
floe broke up and the ship was released During the six 
days imprisonment collections of the marine fauna were got 
from a depth of 161 fithems and a splendid view was ob 
tamed of the inland ice Although no adual bare rock was 



Fig t —Gladsr at bead of bay north coast of I son* Island, Sooth Orkneys 


cafttuu) Although known to breed on South Georgia and 
Kerguelen, its eggs had never hitherto been obtained As It 
the case with the majority of petrels, only a single egg is 
of* paper on the• Secood Antarctic Voyage of the d«/w 
Harvsy Puls and Mr R N Rod coos* Brown m lb* ic*ttuh 
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seen there can be no doubt we were really on the edge of the 
Antarctic continent—off Coats Land,” as it has been 
named after Mr James Coats, jun , and Major Andrew 
Coats the two chief subscribers to the expedition in this 
connection we quote the words of Mr Bruce —“ 1 have 
been asked by several if I am sure that this great Ice- 
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barrier wai really part of the Antarctic continent I have 
no hentation in aaying yes and my re aeon* are these 
All our soundings between <m° and 70 s S were *500 to >700 
fathoms In 73* S they shoaled to about a300 fifty miles 
from the barrier .Thirty five miles from the barrier they 
shoaled to 1400 and laoo fathoms and two miles from the 
barrier to 160 fathoms This alone should answer the 
question in the way which I have done Secondly from 
the vertical cliff of ice 100 to ijo feet in height which 
bordered the ocean the ice rose high inland in undulating 
slopes and faded away in height and distance into the sky 
It was impossible to estimate the height of this field of 
ice—the true inland ice of Antarctica—but probably it was 
many thousands of feet Ihirdly seals and birds which 
up till now had become few in numbers were seen in 
myriads—penguins especially emperors many petrels and 
terns swarming in every direction—the inhabitants of the 
beaches and rocky cliffs of some actual land not very far 
distant 

After the escape fiom the ice the Scotia turned north 
eastwards to continue the oc» anographtcal survey of the 
Waddell Sea and had some very successful deep sea 
trawl ng in h gh southern latitudes—one haul in 71 0 as S 
16 0 34 W (1410 fathoms) yield ng more than s xty species 
of animals Ross s reported deep of 4000 fathoms no be tto n 
was shown conclusively not to ex st the whole W eddell Sea 



K c x —Waddell 


being apparently an dniost level plain submerged between 
a400 tnd *700 fathoms 

Pursuing a track northwards along the mend an of 
10 9 W although encountering very heavy weather between 
44° and 44° S 1 it some very interesting soundings were 
obtained demonstrating the extens on of the mid Atlantic 
ndge southwards as far as 53° S lat The diatom ooze 
band extends between 48° and 58° S to the south of this is 
blue mud the detritus of the Antarctic ice sheets to the 
north globigerina ooze 

On April aa a landing was effected with considerable 
d'ffifully on Gough Island a previously unexplored outlier 
of the Tristan da Cunha group This apparently entirely 
volcanic island is richly clad with vegetation but the ex 
tremely precipitous nature of the ground prevented any 
extensive survey being made though two new species of 
plants were obtained—a Cotula and an Asplenium and 
amongst the birds two entirely distinct and new species of 
finches Shallow watar collections were got off the shore 
by means of the dredge and trap Between Gough Island 
and Cape Town several soundings were taken between the 
parallels of 39° and 40° 

On February 8 of the present year the Argentine sloop 
Uruguay returned to Buenos Aires from the South Ork 
neys having brought back safely Mr Mossman and his 
party and landed a fresh staff there The station is being 
continued for meteorological and magnetic work and a 
complete outfit of self recording magnetic instruments has 
been installed This work is In connection with the 
systematic magnetic survey of Argentina which is at pre¬ 


sent being u 
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THE EAR I Y HISTORY OF SEED BEARING 
PI ANTS AS RECORDED IN THE CARBONI¬ 
FEROUS FLORA » 

A LARGE number of the fern like fronds of Carboniferous 
age including many whole genera as Neuroptern 
Alethoptens Callipteris Linopteris &c have never been 
found to offer any satisfactory indications of a fern like 
fructification Some suspicion was thus awakened that such 
fronds may have belonged to plants other than'true ferae 
Positive evidence first came from the anatomical fide 
ihe vegetative structure of I ygtnodettdron Otdkamum was 
completely worked out chiefly by Williamson and proved to 
present a combinat on of filicinean characters with those of 
cycadaceous gymnosperms Similar results were attained 
in other genera as Heterangium Medullosa Calamopitys 
and Protopitys and hence the class Cycadofilicet was founded 
to embrace these apparently intermediate forms Decisive 
evidence as to the fructification was first obtained in 1903 
when it was shown by Prof P W Oliver in collaboration 
with the lecturer that the seed Lagenottoma Lomax 1 agreed 
so closely in certain structural features with the associated 
Lygtnodendron Oldhamium at to leave no doubt that the one 
belonged to the other Observations on other Lagenottoma* 
support this conclusion and show that the seeds were borne 
on modified fronds It thus appears that the family Lygino 
dpndrse consisted of seed bearing 
plants allied to the cvcads but re 
taming filiunean character* their 
foliage wae of a sphenopteroid type 
In another extensive family that 
of the Neuropteridese precisely 
analogous conclusions have been 
reached Here too the anatomical 
evidences indicated a position inter 
mediate between fern* and cycads 
In the caBe of Neuropter it hetero 
phylla it has been proved by Mr 
Kidston that large seeds referred bv 
him to the genus Rhabdocarpus of 
Goeppert and Berger were borne on 
the frond I here are reasons for be 
iieving that Trigonocarpon was the 
seed of Alethoptens and M Grand 
Tury on the ground of extensive 
observ il ons on the diatnbut on of 
fronds and seeds is led to conclude 
that the Neuropteride® generally 
were seed bearing plant* of eye id« an affinity 

It h is been pr posed lo group these fern like seed plant* 
which in Carboniferous times probably exceeded the fern* 
themselves in number under the name Pteridotpermese 
1 he r relation t the fern phylu n it evident from many 
points in the r stricture apait from the relatively un¬ 
important external tlaraclers 
Other seed bear g plants of the Carboniferous flora have- 
long been kncwi notably the Oorduite® great trees with 
large simple le ves tolallv diff rent from the Pterido 
toermesB in hab t and with little indication of fern like 
structure The fiuctihrat ons also are of a more advanced 
character than those of the ptendosperms In the structure 
of the seeds however and in some anatomical point* a 
certain affinity the ugh a distant one with that family i» 
suggested It is pr bable that the Cordaitem ultimately 
sprang from the sai e stock as the Pteridosperme® though 
at a very re note period On the other hand there is reason 
to believe that the t omfere appearing at the dote of the 
Palseozoic period were related to the Cordaite® It is thus 
indicated as probable that the gymnosperms generally were 
in a wide sense of monophyletic origin as having been 
ultimately derived from a commpn stock allied to the ferns 
in a narrower sense they may be termed polyphyletic a* 
having aprung from this common stock at different points 
Although as we now know certain of the Palmwoic 
jycopodt had likewise attained to the production of a seed- 
like fructification there is at present no satisfactory evidence 
for connecting the members of this phylum with any of the 
groups of seed bear ng plants which have come down to our 
own day 
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FORESTRY IN THE UNITED STATES 
UTE have lately received five publication! from the United 
vv Statee Bureau of Foreitry via BulUttnt No* 46 
<3 and 43 together with Circulars No* 30 and 31 Bulletin 
No 46 is entitled The Basket Willow by Mr William 
1 Hubbard ihe author has evidently made a special 
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study of willow cultivation from every conceivable point of 
view At the outset he gives the general history of willow 
culture together with the distribution and characteristics 
of the willow This is followed by a most interesting 
account of willow growing in the United States from its 
commencement down to the present time The present 
practice is fully described and much valuable advice is 
given showing where improvement* can be made on the 
existing methods of planting and tending the willow holts 
choice of specie* harvesting cutting sorting and packing 
the rods The paragraphs which deal with expenditure 
and teturns in Ameman willow culture should go a long 
way to encourage and increase the development of whtt 
is at the present time a somewhat neglected industry in 
the United States 

The Bureau of Forestry is actively engaged in carrying 
out field experiments which are yielding and will yield in 
the future information of the utmost importance to willow 
growers The bulletin is not entirely confined to willow 
growing in the United States as the author gives a most 
interesting account of the development of scientific willow 
culture in Europe which he adds as an object lesson for 
the guidance of the American mltivator The manufacture 
of willow ware in the United States is an important fecture 
of the bulletin which is replete with suggestions for b th 
grower and basket maker A chapter on insects injurious 
to the basket willow has been cdded by Mr r H 
Chittenden A useful appendix at the end of the bulletin 
gives the production and consumption of willow in the 
United States 

Forest planting in western Kansas by Mr Royal R 
Kellogg constitutes Bulletin No 53 The object of the 
paper Is to show the species of tree best adapted for western 
Kansas and the methods of treatment which have proved 
most successful It seems from the nature of the climate 
that forestry on large areas is impracticable but neverthe¬ 
less with an intelligent selection of species and a proper 
method of treatment it may be possible to raise sufficient 
timber to exercise a marked effect upon the landscape, and 
to supply wood for domestic purposes Among other 
things the bulletin shows the enormous importance and 
influence tree growth has on agriculture not only in break 
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ing and tempering the effect of cold dry winds but also in 
Increasing the available supply of moisture m the sod 
The bulletin is practically a condensed volume on sylvi¬ 
culture It shows the most suitable species for western 
Kansas and the site soil method of planting and subse¬ 
quent treatment together with ihe late of growth and 
possible returns ire all gone into in 1 most thorough and 
woricmanlike fashion Plate iv in the bulletin shows a 
row of Russian mulberry and illustrates how the proper 
treatment of this species might be turned to the greatest 
use by the farmer 1 he above row extends more than 
30 rods and contains 200 trees 3 inches in diameter and 
20 feet in height Its trtal value if converted into posts 
and stakes would amount to 36 40 dollars and as the 
luthor remarks a well cated for plantation at this place 
would evidently be a profitable investment 

Bulletin No 33 entitled Th« Chestnut in Southern 
Maryland is by Mr Raphael Ain This species is evi 
dently of great commer lal importance in Maryland It is 
spp irentlv used prin ipillv for railway tie* and telephone 
poles As th« result of his investigations the author has 
arrived ct the conclusion that pure coppice is the sylvi¬ 
cultural svstem to which the ihestnut is best suited Among 
Jther things the report brings out clearly the difference 
between trees grown front seed and those from the stool* 
It is interesting to ncte that roppued trees have thicker 
bark than trees from seed Ihe tuthor further finds from 
c ireful measurements and observations that coppiced tree* 
grow faster lhan seed trees during the hrst twenty year* 
find finally vield better and earlier return* than trees from 
seed I he illustrations reproduced show the interesting 
fact observed by the author that the furrows in the bark of 
coppice chestnut are straight while those in the bark of 
chestnut from seed show the characteristic spiral twist 
Tho report also contains many tables showing the rate of 
growth and dimensions of trees from seed and coppice at 
various ages 

t trcular No 30 by Mr Gifford Finchot is a description 
of an exhibit of forest planting in woodlots at the I ouixiana 
Purchase Exposition The exhibit is intended to illustrate 
the different methods of planting with different species and 
mixtures suitable for the different parts of the United 
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State* There are in all forty eight plots representing 
different regions to which the various mixtures and density 
of planting are best adapted line should form a valuable 
guide to eylvicultunst* all over the United State* 

Circular No 31 by the same author, is a description of 
a forest nursery exhibit at the above exposition The most 
suitable form of bed different methods of sowing and 
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various kinds of shelter screens are described The 
coniferous and deciduous nurseries are for obviouz reasons 
treated separately 

This batch of literature gives some idea of the value of 
the work which the United States Bureau of Forestry Is 
doing and on the whole its value to the country cannot 
be over estimated 


PROGRESSIVE BUDDHISM ' 

T»E handsomely got up and well printed review Buddhism, 
1 is an interesting sign of the times The Buddhist 
community is apparently realising that it is advisable so far 
as possible to bring itself into line with modern develop¬ 
ments suid to the monthly penodicstls appearing in Ceylon 
Japan and (strange to say) San Francisco has now added 
this quarterly journal appearing in Burma 

The present venture is edited by Ananda Maitreya the 
rame in religion of a Scotchman who has entered the 
Buddhist Order and he has secured the cooperation for this 
number not only of Indian Burmese and Sinhalese but also 
of American and English writers 

In the editor s article on The New Civilisation he 
quuntains that the new civilisation which is beginning in a 
way that no ancient civilisation did to permeate mankind 
should be heartily welcomed by Buddhists as being based on 
that conception of the inviolable sequence of cause and effect 
of the reign of law which was indeed the main tenet in the 
teaching of the Buddha And he ventures on a glowing 
prophesy of what the future of humanity will be when this 
conception of law claimed by him as a special mark of 
Buddhist teaching shall have worked out its effect in the 
daily lives of men by an increased deference to knowledge 
and to the men of knowledge by the growth of a spirit of 
wide toleration and humanity The courageous optimism 
of this article is in striking contrast with ideas usually held 
about Buddhist teaching but it is interesting to see how 
thoroughly the party represented by this newest Buddhist 
journal is in sympathy with the teachings and the spirit of 
science 

Dr Paul Cams of Chicago follows with an article on 

The Philosophy of Buddhisn n which he claims that the 
latest as well as the earliest Buddhism rests upon the be 
lief in a universal reign of law and on the idea that nothing 
is but everything becomes Mr Chandra Das has an in 
teresting historical paper on the foundat on of Lhassa and 
Mr Tau Seng Ko another on the introduction of Buddhism 
into Burma each of them writing with special expert know 
ledge of his subject I here are shorter articles by other 
writers paragraphs of notes and news and some scholarly 
reviews The journal would be useful to those who desire 
to follow the tendencies m the forward movement among the 
Buddhist rommiyuties whether it is entitled to speak for all 
Buddhists is another matter 


UNIVFRSITY AND EDUCATIONAL 
INTELUGENCE 

Gambridgb —Mr A W Hill of King s College has 
been appointed University lecturer in botany until Michael 
mas 1909 

The degree of Sc D honoris causa is to be conferred on 
Prof F B lylor of Oxford at a congregation held to-day 
At the same congregation Mr J W Willis director of the 
Botanical Gardens Peradeniya Ceylon will proceed by 
proxy to the same degree 

Mr C Shearer advanced student of Trinity College has 
been re nominated to the university table at the zoological 
station at Naples 

The Board of ’Geographical Studies has published the 
following schedule for the special examination in geography 
and for part i of the examination for the diploma in 
geography —(i) Physical Geography —rorrn and motions 
of the earth Elementary climatology and oceanography 
Typical forms of land configuration their distribution and 
modes of formation (s) Historical and Political Geography 
—The historical development and political partition of the 
j Bfeddhka As Illmlrsud Qosrurly Rsvtsw Vol < No 4 
Pp ssB+sjo (Reeiooo Hssuhmwsddy Pteii 1904. J 
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different regions of the world, with a consideration of the 
influence of their physical features A more detailed know¬ 
ledge of the geography of a selected region (for 1905 and 
1906 Europe) (3) Economic and Commercial Geography — 
rhe economic growth of the different regions of the world 
and the main lints of commerce and communication by land 
and tea in past and present times A more detailed know 
ledge of a selected region (for 1905 and 1906 Europe) 
(4) Cartography —The construction and use of maps A 
general knowledge of the methods of exploratory surveying 
plane tabling latitudes and azimuths by ths sun latitude 
and azimuth traverses route traverses and compass sketch 
ing Heights by barometer and boiling point thermometer 
The candidate will be examined orally and practically on 
maps and on the ordinary surveying instruments Anv 
candidate who can produce a sketch made by himself of a 
route traversed by compass and checked by observations 
for latitude and azimuth with the necessary computations 
will be examined thereon and will receive special credit for 
good work (<) History of Geographical Discovery —The 
outlines of the history of geographical discovery with special 
questions on a selected region or period (for 190c and 1006 
1 he Fifteenth Century) (6) Elements of Ethnology —The 
principal races of mankind their migrations and present 
distribution 

London —At the annual meeting of University College 
on February 22 the following resolution moved by Lord 
Reay on behalf of the council was unanimously adopted — 
That the Bill now submitted entitled A Bill for Trans 
ferring University College I ondon to the University of 
I ondon and for other matters connected therewith and for 
Amending the University of I ondon Act 1898 be and the 
same is hereby approved subject to such additions altera 
tions and variations as Parliament may think fit to make 
therein 


Dr Michklk Canton* of Pavia is to succeed Prof E 
Villari as professor of physics and director of the physical 
laboratory at Naples At Gottingen Prof F Doleralek has 
been appointed head of the department of physic il and 
electrical chemistry Dr H Kneser has been appointed 
professor of math mat cs at Breslau Dr Ludw g Claisen 
late professor of tlpmislry at Kiel has been appointed 
honorary professor at Berlin and Dr Kiri Stockl professor 
of mathematics ind physics at Passau 
In his last rejxrt President Eliot recommends savs 
Science the colic 1 o 1 of 500 oool as an endowment for the 
college of Hirvard l mverxity and it is said that the alumni 
are asking efforts to collect this sum before the next om 
inencement day Ihe class of 1880 xpects to contribute 
20 oool on the oc ision of its twenty fifth anniversary 
I rom the same source we learn that Mr Andrew Campgie 
his given to the R risselaer Polytechnic Institute at froc 
25 oool toward rebuilding the main building which was 
burned last June He his also given ao 00 ol to lufts 
College for the erect on of a library building 

The committee appointed b> the Prince of Wales at 
president of King Fdwnrd s Hospital 1 und to inquire into 
the financial relat ons between the hospitals and medical 
schools has now issu d its report 1 he committee has formed 
it is to be noted w th satisfaction the opinion that 1 broad 
line of distinction ought to be drawn between the pre 
liminary and intermediate studies of a medical student on 
one hand and the final studies on the other and that whilst 
the final studies can be pursued with advantage only within 
the walls of a hospital the earlier scientific studies have 
no real rtlation with a hospital and are pursued more 
properly in an institution of university character The 
committee expresses satisfaction that the statutes of the 
University of London direct the Senate to use its best 
endeavours whenecer practicable to secure such common 
courses of instruction for internal medical students in the 
preliminary and intermediate portion of their studies under 
appointed or recognised teachers at one or more centres 
To do this effectively will mean a great expenditure and 
the Senate of the university is appealing for funds to 
assist ll in carry ng out the work The conclusions 
arrived at by the committee appointed by the Prince of Wales 
should prove of advantage both to the hospital* and to the 
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university The hospital should be a school only in the 
sense of being a school of applied science where general 
principles of science are applied to a specific technical 
purpose But if the medical student is to be no longer 
provided with instruction in scientific fundamentals at the 
nospltals there must be forthcoming—if London is to remain 
a great medical and surgical centre—funds enough to pro 
viae other institutions where this teaching may be given 
University College and King a College have long done work 
of this kind but the accommodation which they are able 
to provide is quite inadequate for the instruction of the 
students of all the hospitals and other colleges are required 
where general education of a university standard may be 
obtained 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 3 t> — On the Comparison of the 
Platinum Scale of Temperature with the Normal Scale nl 
Temperatures between 4*4® and —190® C w th Notes c n 
Constant Temperatures below the Melting point of Ice 
By Prof Morris W Travsrt, FRS and A G C Owyer 
Ihe authors conclude that as might be expected it is 
possible to apply the parabolic formula of Callendar and 
Griffiths to the re calculation of the differences between the 
platinum scale of tempt rature and the scale of the gah 
thermometer thiugh the range through which it is ap 
plicable and value of the constant J) precludes the possi 
bihtv of employing it except for interpolation A standard 
stale of temprrature based on Callendar s three fixed points 
using standard wire and taking 1 5 for the value of 
would lead to absurd results at low temperatures and the 
converse may be sud of the authors own observations The 
results referred to in this paper may be summed up as 
follows — 


Nature of gu thermometer^ 

tvol me nitrogen ( 13 
t volume nitrogen t 


Heritor 

Trevere end Gwyer 


February 3 — On the Blaze currents of the Gall 
Bladder of the Frog By Alice M Waller Communicated 
by Dr Augustus D Waller FRS (From the Physi 
ologiml Research I aboratory of the University of London ) 
this investigation was made m continuation of Dr 
Waller s work on blaze currents A blaze current at defined 
bv Dr Waller in previous communications to the Royal 
Society and in his lectures on the signs of life is a current 
of action an electric current aroused in living tissues by 
stimulus the term blaze has reference to the vitality of 
the tissue to a chemical exchange going on within it a 
muscle at rest is smouldering a muscle m action is blazing 
Dr Waller s apparatus and method of work were employ ed 
the apparatus consists essentially of a keyboard containing 
four keys opening respectively to an induction coil a com 
pentator the object to be studied and a galvanometer or 
electrometer Any accidental current in the object is com 
pensated so that the galvanometer key can be opened 
without altering the zero then the object is stimulated by a 
single break induction shock the galvanometer key is 
opened and the after effect observed 
At teen in previous work by this method the direction of 
blaze current varies in different living objects or tissues e g 
in a plant the blaze-current Is either post anodic or homo 
drome or It runs from younger to older tissue in the crystalline 
lens from anterior to posterior surface In skin from within 
outwards The tissues and organs of the frog were systematic 
ally examined and it was found that the liver gave responses 
either antidrome or from surface to hllum and the gall 
bladder gave surprisingly large electrical variations as much 
as 1/10 volt always antidrome In a way that one is accus 
tomed to regard as due to polarisation currents in non 
living matter These polarisation currents were proved to 
be physiological by their abolition on submitting the organ 
to strong chloroform boding or slectrocution by tetanlsa- 
tion The effect in local it can be destroyed by tetanus at 
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two spots and was found to persist dt other parts of the 
round bladder 

Employing Waller 1 A B C method in which a three 
way switch Is employed so that the anode and kathode of the 
exciting current can be separately interrogated it is found 
that the blaze at each pole is post kathodic or antidrome 
The blaze lasts about two minutes it is often diphasic or 
triphasic a single break shock with coil at 5000- (Berne 
scale) gave + 00135 volt then — 00110 then +o<oio 
The bladder was washed out and filled with salt aolu 
tion and the same effect obtained a piece was snipped off 
and electrodes applied to mucous and serous surfaces and 
st 11 antidrome blaze obta ned though there was a tendency 
to xhibit the usual n ucous lo serous blaze 
The simplicity of structure of the gall bladder—a sphere 
having a single row of columnar ep thelium on the mucous 
intenor surounded by layers of smooth muscle fibre cells— 
may account for the large and definite blaze currents ob 
tamed but why the cells should exhib t negative polarisation 
antidrome rather than homodrome 01 posit v polar sati n 
is not yet apparent 

Entomological Society February 1 —Mr F Mernfield, 
president in the chair —Exhibition* —Specimens of Ohgota 
granana found in a granary at Holborn the only other* 
localities reported hitherto being Shoe I at c I ondon and 
Scarborough FI St J Denlathorpa —An Frycinid 

butterfly Metosemia cumene pinned in its natural 
position of rest to show its resemblance to the head of a 
s nail mammal such as a mouse W J Kay* —A variety 
of the female of l ycaena mclanops named by him 
var wheelen Dr 1 A Chapman As a mere 

aherration it was interesting but t was of value as 
showing that the position in the genus for long arcorded 
to the species whether by accident or design rlose to the 
Ar on Euphemus group was rnrreit The considerable ex 
tension of the blue in this spec nen showed up certain Mack 
spots on the upper surface of both upper and lower wings 
strictly similar to these chara t rist s of the Arion 
Fuphemus group—A 1 v ng 9 H dtf luina taken as late 
as February 1 at rest on north side of oak tree and another 
9 taken January a8 in the sane wood at Bexley \ 
d Notodonta ttctac X N dromedanus with two 

hybrids the colour of the hybrids being that of drome 
danut while the mark ngs were those of ztcsac F 
■nook —A living specimen of Acndium aegyptium L 
found in a raul flower in Bloomsbury and probably im 
ported from Italy O F ilamon—1 w > specimens of 

Malachiut barnvtllet Puton captured by Mr Thouless at 
Hunstanton Norfolk in June 1890 a r rent addition lo 
the British list G C Ohamplen — J and 9 specimens of 
Machtmuj rusttcui Mg a rare As 1 d taken m cop at 

Treshwater Isle of W ght on \ugust 13 1903 H W 

Andrew* —A 9 oxa nple of Panorpa cognata taken at 
Byfleet Canal on A gist 33 1904 W J Luom The 
nsect occurs at Folkestone and is said to be found in the 
New Forest It is a 1 ttle d fl cult it times to identify the 9 
al ne but Mr K J Moiton also had identified the specimen 
exh bited as P cognati For compar son he also exh bited 
9 9 of P eommtnts a I / grmattca Pap n —\ 
revision of the gem s Cr o ephalus with notes on the 
habits of Asemum itnatun and Crwcephalut ferns Dr D 
■harp, FRS an I I C Smith Another entomological 
excursion to Spain (with It vriptions of two new aperies of 
Hemiptrra by Dr O M R*ut*r) Dr T A Otucpman 
and G C Champion On the matrivorous habit of the 
species of Heterogyn s Ramb and on the pupal suspen 
sion of Thais Dr T A Ohapman Notes on New 
Zealand Lepidoptera F Moyrtok, FRS 

Zoological Society, February 7 —Mr Howard Saunders 
vice president m the ehair —A se ond collection of fishes 
made by Mr S L Hinde in the Kenya District of East 
Africa G A laultncsr, FRS Fxamples of five 

species were contained in the collection three of which 
were new to science —On some points In the anatomy of a 
theriodont reptile Dr R Irsom —Field-notes on the 
mammals of Southern Cameroon* and the Benito G L 
Bates —A collection of Heterocera from the Fiji Islands 
G T M th Uwa-»ak*r Of the spades enumerated eleven 
were new to science —\ contribution to the knowledge of 
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the arteries of the brain in the clan Avet F E 
Boddaird, F R S —l he function of the antennte in 
insect* M Yea w lir After reviewing the litera 
ture on the aubject the author pointed out that Lowne 
in his work on the blowfly suggested that the antennte 
were probably balancing rather than auditory organs 
1 ord Avebury and Latreille were cited in favour of this 
view and the work of Yves Delags on Crustacea and of 
(. lemens upon a moth (Sarnia cecropta) as confirmatory 
xperiments The author then gave details of experiments 
ipon thirty wasps (Vetpa vulgaru) in which the antenn* 
had been removed The results of this mutilation were — 

S I oss of power of flight (2) loss of sense of direction 
noticeable >lewness in ill movements lhe condition 
arrived at was that m wasps the intennae were equ librat 
mg in function This supported Lowne s surmise and 
orroborated the experiments of Clemens on Sanaa cecropta 
Anthropological Institute, February 14—Prof W 
Lowland president in the chair —b xhibition of native 
dances and ceremonies from the Torres Stra ts Dr A C 
Haddon, IKS The exhibition was illustrated by lantern 
si dcs and kinematograph films and dealt with the 
Malu cerempny secular dances and fire naking 
by a rotary method Dr C h Myers sang several 
of the native songs which are sung at the dances 
and accompanied himself on a native drum —Dog 
motive in Bornean design E B Haddon The methods of 
t ittooing are constant among the tribes of Borneo and most 
of the patterns are derived from the Kenyah and Kayan 
Irbes The different patterns are all derived from the dog 
motive The rosette pattern for instance which is tattooed 
on the shoulders of the men is directly derived from the eye 
of a dog although the Iban tribe who have adopted the 
pattern call it by the name of vinous fruits and flowers 
lhe conventional tattoo pattern found on the firearms of 
Kenyah and Kayan men In Sarawak although mod fied out 
of all recognition is also clearly derived from the *an c 
source as it is named asu which means dog from this 
same pattern a series can be traced to the Iban pattern 
which is sa d to represent a scorpion A ala but was clearly 
originally a dog Similarly the so called prawn pattern 
( dang was shown to be derived from the dog motive 
Royal Meteorological Society, February 15 —Mr R 
Bentley president in the chair —Report on the phonological 
observations for the year 1904 E Mawtsy The weather 
of the phonological year ending with November 1904 was 
hiefly remarkable for the persistent rains in January and 
February the absence of keen frosts in May the long con 
t nuance of hot and dry weather in July and the small ram 
f ill during the autumn Throughout the year w Id plants 
amc into flower behind their usual dates but at no period 
were the departures from the average exception'll Such 
spring m grants as the swallow cuckoo and nightingale 
nde their appearance in this country at as nearly as pos 
sible their usual time T he yield of wheat per acre was the 
smallest since 1895 while those of barley beans and peas 
were alio deficient On the other hand there were good 
crop* of oats potatoes and mangles The best farm crop* 
< f the year were however those of hay swedes and 
turnips Both corn and hay were harvested in excellent 
condition Apples were everywhere abundant and all the 
small fruits yielded well especially strawberries but there 
was only a moderate supply of pears and plums —Ob 
servations of meteorological elements made during 1 balloon 
ascent at Berlin on September 1 1904 Dr H Ilia* and 
H FMM—The winds of East London Cape Colony 
R Sutton 

Linnean Society, February 16 —Prof S H Vines, F R S 
vice pewident in the chair —A revised classification of 
roses %JL G laksr, F R S The author dealt with the 
genus If dividing it into three groups In the first group 
pri nary specie* were enumerated in the second sub 
species and varieties in the third the principal hybrids 
lhe primary species as estimated by the author are sixty 
nine in number and they are classified under eleven groups 
lhe geographical distribution can be very briefly stated as 
follows —Five species are found south of the Tropic of 
( ancer in elevated situations two in Abyssinia one in the 
Ncilghernes and two in Mexico There are six geographical 
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regions in the North Temperate Zone, each with a con* 
stderable proportion of endemic (pedes (1) Europe, with 
twenty nine species fa) Northern Asia with China and 
Japan twenty six species, (3) Western Asia with eighteen 
species (4) India with nine species (5) Western North 
America with the Rocky Mountains with ten species, 16) 
Eastern North Amenca six species —The botany of the 
Anglo German Uganda Boundary Commission—Polypetalw 
E G laksr Gamopetake exd Convolvulacess S M oor *, 
Convolvulacex Apetalae and Monocotyledons Dr A B 
Randle The Commission commenced demarcating the 
boundary in the Uganda Protectorate in December 1902 
H M Commissioner on the British side being Lieut Col 
Delmd Radcliffe The collections which are tne aubject of 
this paper were made by Dr A G Bagshawe the medical 
officer They contain a considerable number (some fifty) of 
novelties as also of known plants not hitherto recorded 
fro n the Ugand i Protectorate For the Angolan plant pre 
vnubly known as Asyitaita afrtcana C B Clarke which 
also is m the collection a new genus Styasasia is pro 
posed A considerable percentage of West African coast 
plants is a feature of the Protectorate flora as now made 
known and worthy of mention is the presence of a small 
South Afr an element 

Cambridge 

Philosophical Society January 30—Prof Marshsll Ward 
ms president n the tha r —On the non electrification of 
7 rays Prof THsnsos, 1 R S Experiments were described 
in which the electi buttons imparted to two equal cylinders 
made of thin brass one of them hollow and the other filled 
with lead wire measured lhe cylinders were in dectnial 
connection and were symmetrically placed in a large vessel 
from whtih the air was exhausted I he cylinders were ex 
posed alternately to the 7 rays of radiu n and from the 
measurement of thi charges rece vrd by them it was con 
iludcd that the eleitr fications observed when 7 riys fall on 
a body are not due to a charge on the 7 rays but to the 
charge carried by secondary 0 rays excited by the 7 rays when 
they fall on the body or on the walls of the vessel containing 
it —Are metals made radio aitive by the influence of radium 
radiation? Prof Thomson, F R S From experiments 
made on lead br ns and tin it wn shown that these bodies 
after exposure to radium radiation exhib 11 o trace of radio 
activity four minutes after the radiation has ceased to fall 
up in them there was no evident e of induced activity of any 
kind but the method used was not adapted for testing the 
existence of a very short lived radio artivity this has been 
done by Prof Bi mslead by a method dcs ribed in the next 
paper —Are metals made rid o active bv the influence of 
radium radiaton? Prof Bumstsad lhe experiments 
described font id 1 ontinuation of those reported by Prof 
Thomson and were designed to as ertain whether the 
seconder} rays g le 1 out by 1 surface exposed to the 0 and 7 
rays of radium persisted for a very short time after the 
exposure to the exciting rays hid ceased A rotating disc 
was used and four substances w re tested viz copper lead 
tin and blotting paper which had been soaked in a solution 
of uranium nitrate and then dried The interval between 
exposure to the ravs from 30 mg of pure radium bromide 
and the subsequent test for residual activity was less than 
0009 second ind no riys taptbl of penetiating 7 mm of 
air and 000005 cm of aluminium were detected If any 
were present they must have been considerably less intense 
than those g vrn out bv a layer of potassium uranium sul 
phate with a si rf ne-density of one m Digram per square 
irntimetre —Note on the positive leik from hot platinum in 
air O W Richardson Experiments showing that the 
rate of discharge of positive electricity by a platinum wire 
which had been heated in air long enough for the current to 
become steady c insists of two parts one proportional to 
and the other independent of the pressure —Some methods 
of Increasing the spark length of the Wimshurat machine 
B J Palmar 

February 13 —Prof Marshall Ward president in the 
chair —Orthogonal and other special systems of invariants 
part 1 Major P A MaeMsiwn, F R S In this paper 
orthogonal concomitants are discuswd by means of a »ym 
bollc calculus with imaginary umbra For a binary quantic 
of any given order tfle author finds an inferior limit to the 
maximum degree of an irreducible covenant of given order 
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belonging to It a superior limit is also found in certain 
cases tor the first tmw* deg rees of the concomitants for 
a quantic of any order the actual number of irreducible 
concomitants Is found, and hence the number of funds 
mental ayzygies is inferred Tablet of ground-forms are 
given for quantics of order 13456 respectively — 
Reduction of generating functions by means of complex 
integration G B Mathews, F R S It is shown in this 
note now a class of generating functions which occur in the 
theory of invariants and in that of the partition of num 
bers may be reduced by means of Cauchy s calculus of 
residues 

Dublin 

Royal tnsb Academy, February 13 —Prof R Atkinson 
president, In the chair —Verb functions or explicit 
operations with notes on the solution of equat ona 
by operative division Major Ronald Rose, C B F R S 
If any expression is being considered as the result of an 
operation performed on one of its elements the actuil 
operation can be separately and explicitly represented m 
the following manner lhe place occupied by the subject 
element is called the base of the operation and is always 
denoted by 0 Thus 0 cos-*3 is the operation performed 
on * in order to produce the function x cos ‘x As 3 has 
no quantitative value such an expression as 0 cos-'0 de 
notes not a quantity but an action and may be called a 
verb function Before applying such an expression 10 a 
subject it must be placed in special (square) brackets in 
order to distinguish operation from multiplication The 
method may be applied to the solution of a complete cqua 
tion of the nth degree in 2» ways and applies equally to 
the solution of linear differential equations 

Edinburgh 

Royal Soclaty, Febnury 6 —Dr Trsquair in the chair — 
On Pencils a Crustacean parasitic on the Finner Whale 
(Balaenoptera musculus) Sir William Turner This cope 
pod was originally recognised by Kovcn and Danlelssen us 
parasitic on Balaenoptera rostrata lhe author s specimens 
were obtained in 1903 from B musculus The memoir tom 
prised an account of the external characters and internal 
anatomy of the female which being from 10 to la inches 
long varying in different specimens is a giant amongst 
copepods A comparison of the species with other species 
of Penella was made and the great length of the thoracic 
in comparison with the genito abdominal segment was re 
ferred to The male of this species has not yet been recog 
msed—The ontogeny of the neuron in vertebrates n 
cytologies] study of the embryonic nucleus Dr John 
Osunaren The results of the mvestigaticn tend to show 
that the so called neurc blasts of the central nervous system 
in the early vertebrate embryo are really nuclei from which 
the rudiments of the axis cylinder are formed as delicate pro 
trusions lhe neuroblast nuclei are found to exhibit re 
markable structural changes as evidence of the formation 
of these processes The results attained in this research 
support the central theory of nerve genesis as formulated by 
among others His and von Kdlhker They also tend to 
throw fresh light on the properties and functions of the cell 
nucleus 

Manchbstfr 

Literary and Philosophical Society, February 7 — 
Prof H B Dixon F R S vice president in the chair — 
A new direct vision spectroscope 1 Thorp In Mr 
Thorp s instrument the dispersion is effected by means of 
a transparent grating of about 14 500 lines to the inch 
mounted on the long face of a light crown prism having a 
refracting angle of about 37° to secure direct vision Inis 
prism grating is mounted In a,hinged frame and adjusted 
so that the grating face is at an angle of 45 s with the axis 
of tha instrument when the frame is it the centre of its 
range of motion A spring holds the frame tightly against 
tha end of a micrometer screw havjng a graduated head 
this head being In the focus of a lens placed near the 
ocular of the spectroscope so that it can be read off without 
taking the instrument away from the eye The D lines 
can just be separated in the pocket instrument and read 
ings can be made by taking the mean of several to about 
one Angstrom unit—Leaden weights found at Melandra 
Castle an old Roman edifice near Gkissop among them 
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being the uncia or ounce and other weights related 
thereto F A Bruton—A direct determination of tha 
atomic weight of chlorine by burning a known weight of 
hydrogen In a known weight of chlorine Prof H B 
Dixon, F R S and b C Idgar The hydrogen was 
occluded in palladium and so weighed the chlorine was 
prepared by the electrolysis of silver chloride and waa 
weighed in the liquid state The atomic weight comes out 
about 35192 higher than the accepted number by 001s 
Phis higher value is of interest in view of the recent (un 
published) work of Prof Theodore Richards of Harvard 
who obtains a value o 019 higher than the accepted 
atomic weight —On the occurrence in Britain of the Pacific 
eider (Sofnatena v-nigrum tray) a species new to the 
European avifauna C OMhtm —borne habits of bats 
with special reference to the lesser horse shoe bat (Rhino 
tophus hipposiderus) C Oldham Proofs were given that 
the hibernation of these animals is not continuous but 
interrupted by transient per ods of activity 

Pabis 

Academy o! Sciences February so — M Troost in the 
chair —Observation of the partial edijne of the moon on 
1 ebruary 19 t> Blgounten Gyving to the cloudy con 
d tion of the sky no obscrvati ns were possible before 7 50 
p m — On a new method of synthesis of alkyl derivatives of 
certain cyclic saturated alcohols A Haller and F Maroh 
1 he sodium derivatives of propyl isobuty! and Isoamyl 
alcohols heated to 200 0 to 225® C in an autoclave with 
3 methylcyclohexanone act partly as reducing and partly as 
alkyl substituting agents Homologues and isomers of men 
thol result from the reaction —On the examples of Pali 
nuridm and Eryomdce collected in the eastern Atlantic by 
the French*and Monaco expeditions E I Bouvler The 
study of the collections brought home by the two expeditions 
has resulted In the d s avery of some new interesting 
species among others two types belonging to the genera 
Puer and fcryon rut examples of which are extremely 
rare I hese two forms show their distinct ve morphological 
hnracters very early—lhe application to the nitriles of the 
method of direct hydrogenation by catalysis the synthesis 
of primary secondary and tertiary amines Paul Babxtlwr 
and J B Ssndsrsm (see p 433) —The large solar spot of 
1 ebruary 1905 Th Meursux On February 2 this spot 
which was clearly vis ble to the naked eye had a length of 
180 200 kilo Tietres Its area was i/xqth of the solar disc and 
henct it is greater than any sun spot previously observed — 
On 1 aylor 1 series on the ircle of convergence Paul 
Diana* —On differential equations of the second order con 
ta n ng a single para eter G Taltxaloa —On the 
ppioximate integration of differential equations 1 mile 
Cotton — On the mode of working of the differential gear 
if automobiles A Patot On the coefficient of magnetism 
tion of bismuth and on soi e fixed points in the diamagnetic 
s ale Georges Moolln The coefficient found for mercury 
was o 185 io~* taking water as - o 79 10 * Tor 
uystall sed bismuth the value with the additive correction 
for the nr was -1 39 10 ‘ whilst a slightly higher result 

1 42 1 -* w is obtained for the fused metal —On the per 
borates P Molikoff A chim for priority as against M 
Jaubert—On laityllartyllact c acid and the dilaihde of the 
inactive acid t JungrRalaoh and M Oodehot—On the 
carbimide of natural leucine MM Hugeunanq and Moral 
The leucine ethyl ester was heated to 130° G with carbonyl 
chloride in toluene solut on and the mixture submitted to 
fractional distillation in xacuo lhe curbimtde sought for 
wis readily separated in this way from the substituted urea 
formed at the same time —On the perborates J Brwhot 
and H Duboi* A desrr ptlon of the preparation and pro 
perties of the perborates of potassium sodium and am¬ 
monium —Assi mlation outs de the organism Ch Bar¬ 
nard It has been stated by Friedel and confirmed by 
Macchiati that the oixyme extracted from leavee by 
glycerine in the presence of chlorophyll and light was 
capable of decomposing carbonic acid and setting free 
oxygen The author has not been able to obtain any trace 
of oxvgen under these conditions and on repeating an ex¬ 
periment exactly in accordance with Macchiati s Instructions 
found that the gas evolved consisted of methane and other 
inflammable gases ailsing from the anaerobic decom¬ 
position of the plant tissue this change not taking place 
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in th* prM«mc« of antiseptig*. »uch as camphor TT» 
author therefor* regards the decomposition of carbonic add 
outside the plant as unproven —On the composition of 
brandy from wine X Hooq t i— A table is giv«i show 
ing the results of analysts of twenty tW samples of brandy 
arising from the distillation of wiqp and* m is pointed out that 
a brandy containing a relat lV ely smaU a^ntof esters con- 
tains an increased amount Of flight/ arfohols —The pro 
diction of a cheiftftal reaction Torrfhng a monovariant 
system CamHle pWtJ«non 4 q n ton) -plants producing 
lubber E de WHtgemtmn A description of two plants 
Bcutta gractiftma, t&Qfenploca rugrttteni the rubber pro 
ductng properftts ttf which have hot hitherto been recog 
msed— On a ftfW coffee plapt in Crtpral AfHfca Aug 
OliavsUlwiv A* detailed MCotAMof Cbffia exctha with 
analyses of the soul id which it flourishes, and of the coffee 
bean produced ftom jt Tje ’amount of caffrfne and the 
taste and aroma fcf thsrlSfffee art (food and wwjfd be worth 
cultivating in tha Ftenth Congo —On the secreting! Up-' 
paratus of Dipterocarpps P 1 '%pd.rirc--Oq the effect of low 
temperatures on the xoospores or -the Alg* E C . 
Tsedertseo Th«f spores of BmMteUa talma were found 
to retain their activlty'tn a salt Sedition even after expowfre 
to a temperature of -,30° C —Op a rtbw cellular dype with 
metamerised cyiopjs/fn. Taentcyitu trnra Louis L4ger- 1 
Geographical yan* tiont.pt thjf Plogrofiectid-e A OII*ny — 
The extension of the functional hates of the auricle to the 
ventricle H Kreilebter The author if experiments lead 
him to regard this OtjStt as being enhrtjy due to nervous 
dements —Variations In morbid process*! according to the 
composition of the orgfcns MM Oharrin *nd Lm Wtay 
Hydrolysis of the hepatic glycogen produced by the injection 
of amylase into the portal vein M Wmrlemfc—On the 
stimulation of the nerves by very short electric wiles Louis 
Laploqua—The experimental reproduction of leprosy in 
the ape Charles Nloolle —The geology of the Pyrenees of 
Haute-Garonne and Ari*gt> Lion Ssrtrand—On the 
Amana meteorites G D Hlnrlotw—The cave lions 
Marcellm Sauls r 
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THF ORIGI\ OF MAN 
Morphology and Anthropology A Handbook for 
Students By \\ I H Duckworth MA Pp 
xxvu + 546 (Cambridge Lniversity Press 1904) 
Price 15s net 

Studies (rami tl e Inlhropologtcal Laboratory th 
Anatorkf School Cambridge Bv W I H Ducfy 
worthy ifJ A Pp \.+ 291 (Cambridge Uns 
versity^Press 1914) Price 10 net 
HJs publication of Mr Duckworth s text book for 
.^students bearing on its title page the rather 
vague terms Morj hologv and Anthropology 
marks the culmination cf the remarkable movement 
initiated by the pubh atm of Huxleys Mins 
Place in Mature in 1863 md quickened in 1871 
by the appearance of Darw in s Descent of Man 
At the commencement of this, movement th subject 
of man s origin had its ibode in the divinity schools 
it was taught by theologians the opening chapters 
of Genesis constituted the accepted text book now 
in 1905 the subject 1* assigned to the anthropological 
laboratory the lecturer on physical anthropology is 
its custodian and the text book is the work now 
under review 

In a clearly written introductory chapter Mr Duck 
worth defines the subject matter of his book as in 
inquiry into (1) mans /oologieal position (2) the 
nature of his ancestry That such a Work is needed 
there can be no doubt Ever since Darwin uid 
Huxley gave this subject a legitimate place in the 
hands of biologists exjjerts have^becn busy is ants 
seeking collecting and s(onq^ facts in th* tome 
upon tome that annually come to crowd our book 
shelves The embrjological hi>tory of man anthr 
poid and ape have become known Important addi 
tions hive been made to the geological record our 
knowledge of the structure of the Primites his 1 
creased twenty ft Id all the additional evidence of 
thirty years thus I v at Mr Duckworth s dispesil 
awaiting systematis ition He has every qualificatun 
for the task he his devoted many years to examin 
ing and extending the evidence on which our con 
ception of man s origin rests Studies from tht 
Anthropological I aboratory tht second w ork in 
eluded in this review containing thirty six pipers 
dealing with various aspects of prnnatologv 
guarantee his industry and first hand knowledge 
He has the advantage too of having at his dispe s I 
the great anthropological collections accumulated by 
Prof Macahster and free access to one cf the best 
libraries of the world 

It is natural to expect that Mr Duckworth having 
so much additional evidence at his command 
is able to define man s position in the aninjal 
kingdom with a greater degree of precision than 
was possible at the time when Huxley and Darwin 
wrote Huxley it will be remembered restored man 
to the position originally assigned to him by Linnaeus 
namely that of a family in the order of Primates 
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because %n the evidence he was able to adduce man 
differed less in point of structure from the family of 
anthropoids than the anthropoids from the family 
of the Old World monkeys Further Huxley re 
garded the chimpanzee and gorilla as the animal 
forms md^t nearly relited to man In these two re 
spects Darwifl agrped with Huxley In the classifi 
cation adopted by Mr Duckworth man retains the 
position ypssigned t ti m bjf Huxley Mr Duck 
worths style lh producing evidence and conflicting 
theories ^is open frank and impartial but, in setting 
forth hi\conclusidns he is so eminently non committal 
that it is difficult to cite a passage which concisely 
expresses his conception of the pxact position which 
man holds with rtg ird toother families of Primates 
Qn j 2b the foil vw i)£ passage oceurs 

But no singlt example ttlhong the larger 
Stmitdse can be pO nted out wjth Confidence as 
embodying the characters of the human ancestor at ■ 
the simian stage of evolution rfiore completely than 
ny c ther thoqgh the re is & slight margin of evidence 
11 favour of tlje Chimpanzee rather than the Gorilla 
or the Orang uean 

Thus it will be seen that the matter of man s 
zoological position remains wher« Huxley left it 
Huxley had an incomparable faculty of drawing 
just conclusions from lim ted data but few men who 
are experts on this matter will agree that Mr Duck 
worth has utilised the evidence at his disposal to 
the fullest extent possible 

Nor has the evidence which has accumulated in 
the last thirty tht^e" years permitted Mr Duckworth 
to make a more definite statement is to the ancestral 
chain or phylogenetic path of m ip than was made 
by Darwin in h s first edition of {he descent of 
M in in 1871 

ThL Simiadse wrote Darwin tlfen branched 
nto tw o gre it sic ns the New World and Old World 
Monkeys from the latter at i remote period Man 
thp Wonder and Glory of the l mverse proceeded 
(vol 1 p it; 1st ed) 

Mr Duckworth ■> conclusions in this matter are 
su med up at p 542 as follows — * 

But while it is shown that the Hoifiintdie have 
in their evolution pisstd through a stage wheeh is 
bett r reproduced by th Simiidsa (anthropoids) than 
by aiy other of the Pr mates it Ts pnctically certain 
th t the modern SiniudsB did not themselves figure 
in th ancestry of mat and that they are themselves 
ipcci ilised in a high degree rnort specialised in many 
wajs than the Homima-e ind mare specialised than 
their own ancestors As klaatsch puts it the 
> met tors of the modem Simudse were more anthro¬ 
poid than the actual Simnd® just as the ancestor of 
the. Homimdae was more pithecoid than modem Man 
And the balance of evidence indicates that the line 
of human ancestry would were the material still 
available be traceable down to the lowest Primates 
(Lemuroidta) and even to the lowest Mammals 
Moreover it is undeniable that the Homimdae have 
. retained in hand and foot some features of an early 
ancestor from which they have departed less in type 
th*o (nave the (modern) Cercopithecidae and Sunueue 
But detailed information on these points is still lack¬ 
ing r 

U 
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Leaving out of account the oracular statement quoted 
from Klaatsch there can be no question that Mr 
Duckworth s inference as to man s line of ancestors 
is much less definite than that of Darwin and 
ertainly m the opin on of many well qualified to 
judge less m keeping with the evidence at our dis 
posal What the peculiar primitive characters of the 
hum 11 hand and foot may be the writer cannot guess 
but it is certain that there are numerous characters in 
the human hand and foot which ca/i be aeceuntcd 
for only on the supposition that at one tune they 
were used functionally as are now the hands and 
feet cf anthropoids Mr puckworth states his 
op 1 ion guardedly but it is evident from the state 
ment just quoted that he believes the line of ancestors 
that connect nodern man with a primitive lemuroid, 
(Eocene) stock is extinct and unknown and that tpis 
line of ancestry runs an independent and parallel 
course to the ancestral stock of the anthropoids 
Now man shares with the chimpanzee and gorilla 
some three hundred structural features which are not 
possessed by any lemuroid form of which we have 
any knowledge nor can the common possession of 
these characters be accounted for except on the sup 
pos tion that man and these two anthropoids are 
derived from 1 common stock A full investigation 
of the evidence will show that Darwin was not far 
from the truth when he supposed that the gorilla 
the chimpanzee and man have their origin from a 
common stock Modern man differs from the 
Miocene anthropoid Dryopithecus in structure no 
more than does the modem horse from its 
Miocene ancestor In Dryopithecus characters 
are recognisable which link it with the gibbon 
on the one hand and the chimpanzee on the 
other Palaeopithecus a Pliocene anthropoid in the 
characters of its teeth and jaw which are the only 
parts yet found links the chimpanzee to the orang 
The modern gibbon differs in an incredibly small 
degree from its Miocene ancestor and shares many 
characters in common 'with the great anthropoids 
non the Old World fnonkeys ind New World 
monkeys and isliy f«v the most generalised form of 
higher Primate now extint in epite of many adaptive 
features In sfcort the evidence points to the common 
origin of mbit aryl the grhab anthropoids from a 
gibbon (Hylbbediah) stock, flus in turn with 
monkevs mujft be traced to a, lemuroid origin 
Mr Duckworth deals very justly with the evidence 
yielded by embryo logical investigation Thirty years 
ago when it» Was believed that the embryo recapitu 
hted its apcesthll stages m utero it was thought 
that the history of man could be written when his 
development became known Palaeontology is 
good but Embryology is better wrote Kitchen 
Parkier but now we know and Mr Duckworth 
states the cpse fully that the embryological phases 
are so obscure that they can only be construed by 
the help gf comparative anatomy and palaeontology 
It has Come to be recognised that every manttial is 
adapted to two separate lives—an intra uterine life 
and 0 independent life, the features of the one 
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existence mask those of the other Yet Mr Duck¬ 
worth makes the important fact Vtand out that the 
intra uterine life of man is exactly similar so far at 
we yet know to that of the anthropoids and in that 
while it resembles m most points the lower Primates 
yet differs from all other mammals 

It must be admitted that Mr Duckworth s task 
was not an eisy one yet no essential or important 
contribution has been passed unnoticed by him His 
statements are clear and impartial he has even a 
kindly w rd to say for some notions such as the 
temporary f ss ires of the brain which most 
anatomists in common with himself now regard 
I as post mortet i artefacts In another edition which 
this work s certain to attain the statements made 
j in the folio ving sentence (p aoi) will require some 
amendment — 

Selcnka thus regards the syncytium (a peculiar 
tissue) as derived neither from the chonon entoderm 
(kollmann) nor from the submucous utenne decidual 
connective t ssue cells (Minot Human Embry 
ology pp 13 and 375) nor from the foetal ecto¬ 
derm (Robinson Hunterian Lectures Journal of 
Anatomy and Physiology vol xxxvin p 493) but 
from the ep thelnl lin ng of the uterus ' 

Mr Duckworth unwittingly does the late Prof 
Selcnka a double injustice in the first place he 
reproduces an acknowledged mod fication (Fig 148 
p 203) of a figure by Selenka n which the syncythim 
is made to appear as a cont ni ation of the lining 
epithelium of the uterus whereas in Selenka s figure 
it is clearly shown not to be continuous secondly 
Selenka ( Studien ueber Entwickelungsgeschichte 
Heft vni pp 190 193) expressly states that he is 
uncertain of th^ origin of the syncytium but that the 
evidence is rather 1st favour of its origin from the 
cells of the uterine 'glands Expert op mon regards 
it as settled that the syncytiun does not so arise 
but springs from the ectoderm of the embryo a 
conclus on whch seemed to Stlenka not improbable 
He does Kollmann also an injustice for in his text 
book (p 201) that author expressly states that it arises 
from the 1 n ng epithelium of the uterus—the opinion 
ascribed by Mr Duckworth to Selenka Nor will 
Minot acknowledge the opinion ascribed to him for 
on p 322 of a text book on human embryology 
he states that he is convinced that the syncytium is 
derived from the embryonic (chononic) ectoderm the 
opinion here isrnbed to Prof Robinson Nor will 
Prof Rob n on be willing to accept priority for the 
theory of the f ctodernnl ong n of die syncytium 
probably Hibr clit has the greatest claim to be 
accounted the popeer in this matter 

It would not be just to close this review without 
acknowledging the number of original facts and 
fresh opinions that mark the pages of this work 
The opening chapters are perhaps too condensed, the 
long lists of characters enumerated are rather apt to 
lead to mental dyspepsia even in the pages of a 
text book and one misses a statement of their func¬ 
tional meaning which would greatly assist the 
memory in ranking them together The chapters on 
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the cerebral organisation are specially well done and 
contain the best exposition yet published of our know 
ledge of that part of the Primate organisation 
Special prominence is deservedly given to the 
brilliant work of Prof Elliot Smith There rm be 
no doubt too that this work will lead to a renewed 
vigour in the search for evidence bearing on the 
origin and relationships of the higher Primates 
A k 


IHF\US 1 R\ JUR \OUTHS MR<> M 4 RCET 
REDhVIVi 

Die Schule det ChuniC Bv W Ostwald Zwoter 
Ieil—Die (.home der Wichtigsten riermntr un^| 
Yerbwdungen Pp vm + ”91 (Brunswick 
View eg and Sen ) Price 720 mirk* 

A BOU1 a year ago the first volume f Prof Osl 
w ild s dialogues on chemistry w s noticed 111 
these columns We have now the second volume 
written in is lively 1 strain as the fust ind conveying 
the author s views w hich bid fair to become in the 
main everybody else s views as regards the presentation 
of the element try facts of chemistry It w ould be w rong 
to say that in this volume consisting of 292 pages 
there is more system but in it we come to a dis 
cussion of chemical facts and theories which arc 
generally treated in school text books The pupil is 
introduced to chlonne its preparation and pri perties 
its behaviour with water icids and bases and 
elements combining weights ind multiple propor 
turns the atomic hvpothesis and the laws of volume 
combination electrolysis and salts Chlorine is 
again considered as regards its compounds with 
oxygen and then follow bromine and, iodine sulphur 
and its compounds, nitrogen immoma phosphorus 
and so on through the commoner elements and their 
compounds 

Throughout the volume we find neat remarks which 
sustain interest at least when it is glanced through 
for I do not think that anyone who is already a 
chemist will read the volume as carefully as he 
may have read the first volume For evample on 
the first page is an aphorism too often neglected 
but none the less true When much has been 
learnt time must be given for digestion In 
English cramming doesn t pay in the long run 
Everyone knows that Prof Ostwald does not hold 
bv the atomic theory Vet he does not escape frem 
it His presentation of it is however ingenious as 
indeed are all his methods Discussing the facts of 
multiple proportion he gives the following illustra 
tion — 

Think of a collection of coins where German 
marks English shillings French francs Russian 
roubles and other coins are to be found You can 
combine these coins m twos and threes each com 
bination however" hai the value of the sum of the 
individual value Of the coins and you cannot obtain 
any other values combine them as you will 
Similarly no other compounds can be formed but thbse 
obtained by bringing toe elements together according 
to their combining weights ’ 
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The pu£il then draws the required conclusion — 
That is as if each element consisted only of equal 
pieces just as all francs or marks are equal among 
themselves ” Yes answers the tea her that is 
the picture which has represented the state of affairs 
to men s minds for long It is supposed that each 
clement consists of minute particles named atoms 
nd so on When the bov asks Is all this true’ 
the teacher replies No one h is seen an itom nor 
weighed one This s therefore a hypothesis but a 
very convenient one becatse the various applications 
f the laws of combning j roportions tan be better 
mlsed (merken) when the piclire of atoms is simple 
and clear But wt c n do without it' says the 
pupil C rtainly says the teacher But just as 
you found it easier t< count cn your fingers than in 
jour heid so it is easier to think of atoms than of 
the abstract and general 1 ws of combination So 
v have to teach by m ans of ate ms Indeed few 
of us would go further especially in these later days 
when even itoms 1 re failing us The hypothesis is 
however ignored 1 little later when it is stated that 
the rule has been made nevci to write fractional 
parts of combnmg weights Ihe doctrine of the 
indivisibility of itoms would appeil more readily to a 
\oung mind Vet in fairness it must be 

knowledged that the writer makes the pupil suggest 
that each chemical symbol stands for an atem and 
icknow ledges m the mouth of the teacher that the 
atomic theory can be easily grasped ( etwas sehr 
eingangliches hat ) 

When electrolysis is discussed the author s 

ngenuity in devising analogies is at its best The 
pupil has difficulty In picturing a positive and a 
n gative current going in opposite directions through 
the sane wire He is reminded of waves crossing 
each other in a pond and of the upper ind under parts 
of a driving belt travelling in opposite directions 
Heats of combustion discussed under the heading 
carbon arc measured in kilojoules instead of 
calories This is perhaps logical byt it appears to 
the reviewer that the older unft might have been 
retained until a later stage It is easy to make the 
reduction when required, and it is easier to realise 
heat as heat than a$ work at first at feast 
While acknowledging that the subject of chemistry 
is here well triatfcd md that the author has main 
taincd his lively style and faculty of lucid present 
ment it may be questioned whether this method of 
discussing chemistry shoild have precedence over the 
ordinary text book A vouth wf o advances so far as 
to grasp the content cf voli me I * will I think tire 
of the plan of question and answer Yet perhaps 
there are some vho prefer to lake their food as they 
do medicine in spoonfuls and to whom {he form 
of dialogue has its attractions Irt old ' Pleasant 
Pagqs ” was w delv read and no doubt conveyed 
valuable ley sons And at any rate teachers of 

chenyfctry may learn much from this volume in hints 
as to, how best to present the very numerous facts 
of the science to their students whose digestive 
powers are as a rule limited w* R 
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FLORAI MORPHOLOGY 
Praktikum fur morphologtsche und systt maitsche 

Botamk By Dr Karl Schumann Pp viu+6io 

(Jena Gustav Fisiher 1904 ) Price 13 mirks 
HE morphology of the flower although an 
important item in the curriculum of the advanced 
student of botany is not infrequently compressed into 
i period quite insufficient for obtaining i knowledge 
of more than a few cohorts or families But the 
relegation of this branch of botany to in uncertain 
stage is easily explained since as a course for tram 
ing students ind this is the first object of a scientific 
curriculum floral morphology does not offer the same 
scope as vegetative anatomy or physiology Never 
thcless the art of discovering all the essent al points 
of a flower is by no means easily acquired while the 
ability to distinguish between critical genert and 
( orders requires intuition based upon experience and 
practice 

Dr Schumann has prepared his book in the first 
instance for botanists who are dependent upon their 
own unaided efforts thereby providing for that large 
class of enthusiasts who can only devote their leisure 
time to botany but he had also m view fhe much 
higher object of leading those who use his book on 
to the plane if not to the work of systematists and 
the final chapters deal with determination of species 
and the essentials of floral monographs 

Die book contains two courses of which the first 
is the easier but it includes certain types such as 
Phaseo)us and Ins which require some experience to 
explain thoroughly the arrangement is according to 
the order of flowering There are approximately 130 
tvpes of flowers most of them common varieties or 
* isily obtainable and these represent about 80 orders 
which are for the greater part indigenous to Europe 
There is a natural tendency to form a misleading con¬ 
ception of the importance of those orders which pre 
ponderate in the flora of one s own country and for 
this reason it would have been advantageous to include 
representatives of more exotic orders but since the 
nun of the author has been to present specific instances 
of floral variation and not systematic types the choice 
seems to be very suitable The keynote to the book 
lies in the author’s inspiring enthusiasm for the stud) 
of foliar and floral morphology and those who use 
the book will regret that Dr Schumann did not 
live to see it completed To Dr Max Gurke was 
entrusted the responsibility of completing the b< ok and 
of seeing it through the press The discussion of each 
type includes general foliar arrangement branching 
inflorescence floral parts and methods of pollin 
ition and each chapter has been made self complete 
in addition the author has contrived in a number of 
cases to derive from the specimen an illustration of 
some special theoretical point, thus the examination 
of the pine and fir cone* introduces phyllotaxis the 
balsam flower leada to the consideration of empirical 
diagrams, and the oHgin of double flowers is discussed 
■n the case of the chrysanthemum In dealing with 
questions for which (liferent explanations have been 
offered Dr Schumann has carefully avoided dogmatic 
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statements and at a rule gives the arguments, but 
leaves it to the student to form his own conclusions 
There are several allusions to the rules of botanical 
nomenclature adopted in various countries, and die 
tuthor inclines towards English practice in the matter, 
but the instances which he quotes e g Succua 
praUnsts and Ampelopsts hederacea are not the names 
adopted in the New lists for the plants* m question 
Mention is m idt of the botaniral congress which will 
b« held in \1cnn1 this year when the subject will be 
again under discussion 

It has hitherti been n difficulty to obtain a thoroughly 
trustworthy ind full presentation on the subject of 
floral morph«U(,v except in Eichler’s “ Blutendia- 
gramme —Lopits of which are few and expensive— 
so that teachers and students will do well to note this 
book since it contains a number of careful analyses 
of every day types with a particularly clear account of 
inflorescences and bracts and it may therefore be used 
for reference to onfirm or correct the deductions based 
upon personal examination The illustrations were 
drawn by Dr Schumann s daughter and these like 
the descriptions may well be taken as models which 
the student should emulate 


SCIFM IH( IS Pi {. TS or M1VA 1 ENNIS 
I iicn 1 1 tints By J Parmly I’arct Edited by 
Caspar Whitney American Sportsmans Library 
Pp xiv+4iq (London Macmillan and Co Ltd 
1904 ) Price 8* 6 d net 

Great 1 an 11 Tennis Playirs their Methods 
illustrated B) George W Beldam and P A 
Vaile Pp xxix+403 (London Macmillan and 
Co 1 td 1903 ) Price ns 6 d net 
N the first of the above books we hive an ex- 
ccllenth illustrated and interesting volume 
deiltng with the early history development and 
present condition of 'awn tennis the author having 
pioductd « trt itise which will be heartily welcomed 
by all lovirs of this healthy game 
The author quite rightly deals only with the play 
of those who hive attained a very high order of 
execution ind are past masters as regards the 
manipulation of a rapidly moving ball A plan of 
c impugn quuk decision and still quicker action on 
the p irt of the j 1 lyer are necessary for success and 
when these ire ircompamed by accuracy of execu¬ 
tion steidiness easiness of style and good condi¬ 
tion mx itci u h evement is altamed Modem lawn 
tennis is undoubtedly a combination of skill and 
science of a high order and the reader will find 
described in these pages the different ways in which 
well know n players employ these fundamental 
desiderata By an ingenious application of photo¬ 
graphy it has been possible to record the start stroke 
and finish of individual strokes on one plate, to 
illustrate the positions of the body hand, wnst, and 
racket during the movement Many illustrations of 
this kind are given serving as valuable guides to 
coh-ect action Numerous other snapshots of posi¬ 
tions of play taken singly or on three plates with 
brief intervals form a special feature of this volume 
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The physiological tide of the game is not lost sight 
of and is dealt with by the author in three short 
chapters while Part iv is devoted to lawn tennis 
encyclopaedia containing much miscellaneous in 
formation useful to players including a bibliography 
of the literature on the subject which by the way 
is very considerable 

The volume concludes with an account of the 
history and growth of the game of lacrosse by 
William Harvey Maddren 

The very complete index adds considerably to the 
utility of this publication which should form a 
welcome addition to any sportsman s library 

In the seoond of these volumes which is the ccm 
bined work of Messrs G Beldam and P A Vaile 
we have another valuable contribution to the 
literature of lawn tennis Mr Beldam presents us 
with 339 of his action photographs ill of which arc 
here beautifully reproduced In his book on ‘ Great 
Golfers he showed how much could be learnt by 
closelv studying action photographs and in the 
present volume on great lawn tennis players a 
similar attempt is rewarded with equal success in 
spite of the greater difficulties involved since both 
player and ball arc in rapid motion The photo¬ 
graphs here given are not casual snapshots but taken 
specially to illustrate the positions occupied by 
players for particular strokes Mr Vaile writes so 
to speak round these pictures and in his breezy and 
straightforward style points out which in his estima 
tion are the good or bad points This tuthor is of 
the opinion that the true science of the game is but 
dimly appreciated in this country and it is his main 
endeavour throughout these pages to indicate in 
which direction progress can be made The lawn 
tennis reader will find therefore much to think over 
in these pages and particular attention is drawn to 
the first chapter in which the racket per e and the 
methods of holding it are discussed Mr E G 
Mecrs contributes an interesting chapter on Ad 
vanccd Tactics of the Single Game while ihe 
Half Volley is treated bv Mr G A C indi 


OUR BOOK SHELF 

'few Streets Ia)tng Out and Making Up By 
\ Tayler Allen Pp 175 (London The Sanitary 
Publishing Company Ltd) 3s net 
I his is not the sort of book that anyone but a proof 
reader could read straight through not even a 
reviewer or a surveyor or architect for whom 
especially it is written This statement is not made 
by way of disparagement quite the reverse and the 
author would be the first to agree to it 
In these days with a mukiplinty of petty ind of 
local bye-laws and regulations all put together 
primarily and ostensibly to prevent scamping of 
different kinds but often and the more so the more 
petty the authority used as weapons to compel public 
spirited parties to go to unnecessary and extravagant 
expense so that the members of the petty body or 
their friends may be the more prosperous it is above 
all essential that the surveyor or architect or engineer 
or even private individual who has occasion to make 
a naw street or a cottage or a side-walk or a retro 
spective drain should act wanly and havp before him 
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the several acts and bye laws that regulate or hamper 
as the case may be the particular work he has in 
hand I he author judging by this and by the titles 
of his [ revtous works seems to be a good Samaritan 
and to take pleasure m pointing out the numerous 
pitfalls that must be avoided by the man who would 
if possible live at peace The present book is 
largely filled with a recitation of laws and of district 
council requirements which no one would wish to 
read unless under compulsion The latter part con¬ 
tains examples of work m very full detail and with 
illustrations 

However the tuthor has not as might have been 
expected lost all interest in the progress of his subject 
in wrestling with these dismal details For instance 
on p 2 he says — 

The author is one of a few surveyors who believe 
that all wide carr ageways (where traffic is consider 
able) should have the channel in the centre instead 
of at the sides thus obviating the tendency of 
vehicles to slide down the haunches of the road 
towards the kerb The gradient to the centre channel 
from the kerb need not exceed 1 in 40 ’ 

Whatever advantages or the reverse there may be* 
in this plan spectators on the pavement would no 
doubt prefer to see this sliding in the direction 
desired by the author especially if the vehicles 
happened to be quick motor cars going m opposite 
directions 

The author is to be complimented on performing a 
tedious and uninteresting task for the general good 


4 Fop ilar Guide to the Heavens By Sir Robert S 
Ball LI D F R S Pp xu + 96 83 plate*- 

(London George Ph lip and Son Ltd 1905) 
Prue 151 net 

Tins is a new edition of the Atlas of Astroi any 
by the same author which appeared in 1893 the 
revisit n having extended even to the title of the book 
As before star maps and pictures of the heavenly 

bodies are the chief feature but in many cases 

drawings have been replaced by admirable reproduc 
t ons of some of the finest celestial photographs at 
present available The star charts comprising 

twelve maps indicating the aspect of the heavens 
in the different months and twenty Others showing 
murh greater detail are excellent in every respect 
and will meet the needs of those making a first 
uquaintance with the stars as well as of those who 
may wish to observe interesting objects with tele 
sc pes of moderate aperture A valuable feature in 
connection with the maps is an index to the planets 
whereby the positions of these bodies in each month 
dur ng the next fifty years may be approximately 
asc rtamed A very complete guide to observations 
of the moon is ilso provided by the maps and cata 
logues of lunar formations So far the book 
justifies its title but the remaining parts give the 
impression of 1 scrapbook with pigts still remaining 
to be filled and pages which would have been (ttM 
differently by different owners The sun 
example is inadequately represented the only photo¬ 
graph of a sun spot which is given conveys no indica¬ 
tion of the dimensions of the spot and there are no 
illustrations of faculoe or photographs in mono¬ 
chromatic light A more serious omission in a book 
which is styled a 1 guide is the absence of all refer 
ence to the modes of observing the sun although 
careful drawings of the paths of spots at different 
times of the year are included Again there is an 
elaborate chart of the planet Mars but nothing to 
show what the planet looks like in an ordinary 
telescofie 
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The text amounts to little more than a description 
of the plates and is too scrappy to give a connected 
view of the subject The book, however is well 
produced and will be valued for its excellent star 
■naps and examples of celestial portraiture 

Drnkmtiler mitUlalterhcher Meteorologtc No is 
(Schlussheft) Neudrucke von Schnften und Karten 
uber Meteorologie und Erdmagnetismi s heraus- 
gegeben von Prof Dr G Hellmann Pp lvm+ 
269 (Berlin Asher and Co 1904) 

This is the final volume of a valuable senes of publi 
cations which we owe to the energy of Prof Hell¬ 
mann In them we have had brought before us the 
more interesting abstracts and reprints of early works 
dealing with meteorology and terrestrial magnetism 
Prof Hellmann has thus made available to those 
interested in these subjects the records of ancient 
tunes which to many would have remained unread 
and possibly unknown 

In the present volume which deals more * specially , 
with meteorology, we have presented to us a set of 
‘twenty-six separate parts ranging from the seventh 
to the fourteenth century Many others have been 
token from printed works but some of them as we 
are told in the preface arc here published for the 
first time 

Further many of these old texts have here been 
translated into German so that those who are not 
familiar with old Saxon, old English old Norwegian 
or Arabia will still be able to gam a good insight 
into the ideas of the Middle Ages 

In the introduction to this volume Prof Hellmann 
gives a brief sketch of the character of meteorology 
it these periods and adds 1 short and interesting 
summiry of biographical facts relating to the writers 
of the texts to which reference is here made An 
appendix contains additions and corrections to the 
earlier numbers 

For the labour involved in bringing together and 
preparing this collection of old texts a large debt of 
gratitude is due to Prof Hellmann and it is hoped 
that from time to time when further ancient writings 
are brought to light he will render them m like 
manner so conveniently available 

The Birds of Calcutta By F Finn Second edition 
Pp vi+ is6 (Calcutta Thacker Spink and Co, 
London Thacker and Co 1904) 

Thp fact of a work reaching a second edition may 
generally be taken as an indication that it has re¬ 
ceived the seal of public approval and that it accord 
ingly needs no commendation from us In the present 
instance a ready reception would seem to be assured 
to the new edition since many additions and 1m 
provements have been made The most important 
addition is undoubtedly the senes of life like cuts 
of Indian birds which adds very largely to the 
interest of the little volume but it is also satisf ictory 
to find that the arrangement and nomenclature have 
Weft revised so as to bnng the work into harmony 
with tl e volumes on birds m the “ Fauna of British 
India ’ to which it may serve in some degree as an 
introduction Mr Finn has a vivacious if some¬ 
times flippant style which removes his works from 
the drv as dust ” category, but in some cases, 
is in the application of the term “ disreputable ” to 
the babbler we venture to think some of his epithets 
might be better selected To a former resident the 
omission of the adjutant stork from the list of Calcutta 
birds seems strange, but it appears that for many 
years these weird Turds have ceased to visit the city 
of palaces R L 
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Toning Bromide Prtnts “ Photography ’’ Bookshelf 
Series No 16 By R E Blake Smith Pp 
xv +104 (London Iliffe and Sons, Ltd, 1904; 
Price 1* net 

Instead of producing a black and white bromide 
print it is often desirable to change the normal tone 
to suit the subject photographed There are many 
methods by which this change of tints can be ob¬ 
tained, and these pages are devoted to Ascribing the 
various processes that are available The material on 
which this book is based first appeared in a senes of 
articles in Photography but m the present handy 
form it will be found more convenient for workers 
The author gives a good detailed account of each 
case and discusses the probablt effect of the different 
processes on the permanence of the finished picture 
workers with bromide papers will find this book of 
considerable service 


LETTERS TO THE EDITOR 
(The Editor does not hold himself responsible Jor opinions 
expressed by his correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Naturr 
No notice u taken of anonymous communications ] 

Charge on the a Particles of Polonium and Radium 
VV ith reference to the interesting letter on this subject by 
rrof Rutherford in last week s Naiure I should like to 
point out that in my paper On the positive electrification 
of a rajs and the emission of slowly moving kathode rays 
by radio active s ibitancei (Pr ic Gamb Plnl Soc xul 
P 40) 1 h»ve described experiments which demonstrate 
the communiidt on of a positive charge of electricity to 
bodies slruck by a rays from polonium or radium I 
had considcrabl difficulty in disentangling this positive 
charge fron the copious streams of slowly moving 
negatively electrified corpuscles which I found were 
given out by these substances and the experiments 
in which I finally succeeded in doing this were not 
completed u itil a few days after the reading of the paper on 
November 14 ind are not referred to n the abstract quoted 
by Prof Rutherford A description of them will be found in 
the paper wh h has lately been published X may take this 
opportunity of saying that I have recently found that 
uranium also gives out slowly moving corpuscles so that 
this effect see ns a general propertv of radioactive sub 
stances The velo lty of these corpuscles is very small com 
pared with that of the 0 rays and is more nearly of the 
order of the leloc ly of the corpuscles emitted by metals 
when exposed to light J J Thomson 

Cavendish I cboratory Cambridge March 4 

A conversation I had w th Prof Bragg of the Adelaide 
Unnersity in passing through Adelaide last summer 
suggested some thoughts in regard to the nature of the 
a rays which may 1 l of interest in v ew of Prof Rutherford b 
letter in last week s Nature Prof Rutherford announces 
that he has at last succeeded in detecting the positive charge 
carried by the o rajs of radium b> using a magnetic field 
to deflect and remove the slow moving electrons present with 
the <x particles He soys I think these experiments un 
doubtedly show th it the a particles do carry a positive 
charge and that the previous failures to detect this charge 
were due to ihe masking act on of (he large number of 
slow moving electrons emitted from the plates These 
results while they tfford a welcome confirmation of the con 
elusions drawn from the evidence of the magnetic and electric 
deviation suffered bv the a rays do not to my mind, finallv 
settle the question 

It must be admitted that the a particles in ordinary elf 
citmstances do carry a positive charge Certain evidence 
however seems to point to the conclusion that the a particle 
at the moment of its expulsion from the parent atom is 
uncharged and that it derives its positive charge from 
secondary causes ndrpendemly of and subsequent to the 
expulsion process To devise a crucal experiment which 
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would dactde between the two view* would be far from cur 
but m I Interpret Prof Rutherford e letter the re cults there 
given do not definitely disprove the view that the a particle 
is initially uncharged 

I recently directed attention ( Radio-activity p 181) 
to the importance of the fact that in certain well-established 
cates there appeared to be a simultaneous production of two 
positive charges in the disintegration of an electrically 
neutral atom Thus in the disintegration of the emanation 
atom a positively charged « particle is expelled and the 
residue of the atom—the matter causing the excited activity 
—is also positively charged and is concentrated on the 
negative electrode in an electric field In a recent paper by 
Bragg (PM Mag December 1904 p 721) the following 
sentence occurs — It is easy to see that even if the a particle 
is uncharged when it leaves the parent body it must imme 
diately become positive since in traversing an atom it is 
just as likely to lose one of its own electrons as to take one 
away from the atom traversed As I am unaware that 
this consequence has received the attention it deserves 
perhaps I may be allowed to direct attention to its bearing on 
the present question There is a fundamental d stinction 
between the ionisation of the atom of a gas molecule by 
radiant eUctrons or 0 particles and -radiant atom* or a 
particles For in the letter case if the atom struck suffers 
ionisation the radiant atom is just as likely to be ionised 
in the process also Ihe ionisation of a neutral atom 
consists in the detachment from it of an electron which 
forms the negative ion the atom thereby becoming positively 
charged and forming the negative ion Hence the radiant o 
particle if uncharged initially will become positively charged 
on collision with the stomi of the gas or other obstacle 
in its path and at the same time will loce an electron The 

slow moving electrons present with the a particles which 
Rutherford describes as emitted from the plates may 
therefore in reality bo derived from the a particles them 
selves in the act of becoming positively charged The fact 
that they unless deflected by a magnetic field exactly 
neutralise the charge carried by the a particles seems to 
point in the same direction 

In further support of the view that the positive charges on 
both the radiant particle and the residue of the atom after 
disintegration are derived by collision with the gas molecules 
Prof Rutherford s results on the distribution of the excited 
activity in an electric field at low pressure may be cited 
(Rutherford Radio activity p 28a) If the excited 

activity matter particle gams its positive charge in its recoil 
by collision with the gas molecules it is to be expected that 
at low pressures it will not become charged and will not 
therefore be concentrated on the negative electrode as i> 
in fact the case Frederick Soddx 

The Pressure of Radiation 

1 he success of I cbedeff and Nichols and Hull in rrcog 
msing and measuring the pressure of radiation has srouged 
much interest in radiation pressure generally real or ap 
parent It has some interesting and sometimes somewhat 
difficult theoretical aspects In the first place if the ether 
is really absolutely at rest (this rigidity is a very difficult 
idea) the moving force on it has no sctivity and its t me 
integral VD» can only be called momentum out if compli 
ment The force becomes active in a moving ether with 
interesting consequences not now under examination The 
pr« sent question is rather how to interpret the pressure of 
radiation on the assumption of a fixed ether in the measure 
of its effects on matter which is either fixed or mo\ ng 
through the ether 

The following is striking in what it proves Let plane 
radiation fall flush upon a perfect reflector moving in the 
same direction at speed u a case considered by Larmor Let 
the energy density p^p +p, the incident being p the 
reflected p. Assume which teems reasonable at first that 
p, the pressure in the reflector is xero then the moving 
force p,+p,-p, reduces to p K + p, Therefore 

M v ~") A(v+k)=(/i+A>*. (i) 

because the left side is the rate of lost of energy from the 
waves and the right side the activity of the force on the 
reflector So 

say (a, 

A i+w/*- 
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and i=»H,/H, it the ratio of magnetic forces in the electro¬ 
magnetic case Now (2) asserts that the reflected wave get* 
smaller as the mirror goes faster and vanishes when 
Or if the mirror be pushed against the radiation the re¬ 
flected wave gets stronger and the res stmg force stronger 

until u-Jv when it is infinite Tho mirror could not be 

pushed against the radiation faster than Jv 
An m mediate objection is that when u has risen to Jo if 
it be maintained at that speed it acts like a perfect absorber 
to the incident energy Moreover since there is the pressure 
p left why should it not accelerate the mirror 7 But if 
it does p l becomes negative and s becomes imaginary 
Considered mechanically only say by the motion 

of m is quite determinate when u>iv up to v in fact 
But electromagnetically it means that the energy in the 
reflected wave is negative Now although there is nothing 
to object to quantitatively in a continuous transition from a 
Maxwellian stress consisting of a tension along an axis 
combined with equal lateral pressure to its negative a 
pressure along the axis with equal lateral tension still the 
negativity of the energy in the reflected wave causes diffi 
culty The stress for both the electric and magnetic energy 
becomes of the gravitational type That is liKe imaginary 
electrifications attract and unlike repel or matter is 
imaginary electrification in this comparison The moving* 
forces and energies are real But let a real charge and an 
unreal one co-exist the energy density becomes imaginary 
That is out of all rexson in a real universe 

We should I think regard (a) as a demonstration that 
(1) 11 untrue in that (f,+Ws is not the activity of the 
force on the mirror although p, + p, may be actually the 
pressure of the radiation In fact in the electromagnetic 
case the variation of p constitutes a force on the ether 
itself We must find the force on the mirror In another wav 
Let radiation fall flush upon the plane surface of a dielectric 
which call glass moving the same wxv at coffstfcnt speed u 
and let the circuital equations in the glass be 

dttjdx E + 3I Idt. -</E/<*r = B=jiH (3) 

that is the same as for the ether with the addition of the 
electric current of polarisation dl/dt The reference space 
is the fixed ether and d/Bt is the moving time differentiator 
Now if the relation between I and E is such as to permit of 
an undistorted plane wave we shall have 

E.-jM'H, E,« -m>H t (4) 

(Incident) (rsfUclsd) (tnnsnuttM) 
if is the speed in the ether and w the wave speed referred 
to the ether in the glass This w is a function of « Also 
the boundary condit ons 

Ej+E^E, Hj + II,—Hj (S) 

combined with (4) give 

H^H,=(t w)/{v+w), Hj/H,=at-/(i»+u«) (6) 

\n incident pulse of unit depth is stretched to depth 
(1 u/v ) n the a t f reflection the reflected pulse is of 
depth (v-t-«)(v—u) and the transmitted pulse of depth 
(it u) (v u) 

ihe rate of loss tf eiergy from the waxes in the process 
of reflection is 

A( ») /> + “) M" “)» (7) 

where the p s are the energy densities But by the above 

/it =/*»+/,» (8) 

theiefore the rate of 1 ss of energy is 

(A A A)«. (9) 

and the moving foi n the n irror is 

* A A A (>o) 

This is in its expression exactly the negative of tho 
previous pressure d ft rence It is in the direction of tho 
rise of energy deistx Its amount is 

F=2j«H,H J =2/ (t u)/(v+w)=itill‘ JE,»U, (11) 
The first fwm in ttrnis of II II, is useful The second 1* 
in terms of the wa\e speeds The third is in terms of the 
ethereal energy inside the glass Ml these come out of tho 
ratios Hj/H Ai Now the electric energy equals the 
m ignetic energy in tf e transmitted wa\e Consequently 
U, means the energy of the polarisation I And the activity 
it l ,u the convective flux of energv 
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The*? properties are true for van out relation* between 
I and k The first approximation I* lmc t E ihe second 
introduced by Lorentz isI-c(F-nB) that is the polarise 
non is proportional to the moving force on a moving ion 
Other form* allowing of undistorted pulse propagation may 
be proposed All give special relations betwein w and u 
I n 1 orentz s case 


Uo^ir.EJd u/w? (ta) 


To pass to perfect redaction reduce te to u it* least value 
L, does not vanish but has the value given by (10) (it) 
still with w»u But the transmitted wave is reduied to i 
surface film moving with the glass The moving forie on 
the glass is now 

i * 3 /t («»-»)/(»+«). (13) 


and finally if u«=o P-ap, 

Here we come right back to the pressure of radiation 
It does measure the force on the glass when at rest when 
it reflects perfectly and it looks as if (13) were merely the 
form pi + p, a little modified by the motion But appear 
ante# are very deceitful here for (io) above 1* the proper 
formula 

As regards the distribution of I With an actual trans¬ 
mitted wave consisting of a pulse of uniform intensity all 
through F is entirely at the wave front So with total re 
flection it is just under the surface of the glatb Again if 
E, varies continuously in the transmitted wace F is dis 
tributed continuously to the amount B(dl/9t) per unit volume 
What F means in (11) now is the total of this volume forre 
i t the integral from the surface up to the wave front ex 
pressed in terms of the momentary surface state 

After a pulse has left the surface there is an equal opposite 
force at its back so there is no further loss of energy or 
moving force on the gloss The obscurities and apparent 
contradictions arise from the assumption that the ether is 
quite motionless If we treat the mittir more lompre 
hensiveh and seek Ihe forces in a moving ether with 
moving polarisable matter in it as well if this is a com 
plication one way it ia a simplification in another vis in 
the Ideas concerned There is harmony product d with the 
stiesa theorv To illustrate (d/dt)VDB is the moving fcrce 
per unit volume when the ether and polarised matter h ive a 
common motion D and ■ being the complete displacement 
and induction (The variation of u ts ignored hete ) But 
if we stop the ether a part of this force becomes inactive 
If the matter is unmagnetisable the only active part is that 
containing the polarisation current for that is carried along 

Besides this electromagnetic force there is also a force 
due to a pressure of amount U, But it does not alter 
the reckoning of the moving force on the glass because 
the pressure arts equally and oppositely at the front and 
back of a pulse 

Some other illustrations of the curious action between 
electromagnetic radiation and matter can be given lor 
example two oppositely moving plane pulses inside moving 
glass Sjv E ~fiw H, one way with the glass and 
Ej= —n t ,H, against the glass If H — -H, work is done 
upon the glass when they cross ceasing the moment they 
coincide so that the energy of the momentary elrctric field 
ts less than the wave energy On separating the loss is 
restored If on the other hand F,» — T work is done by 
the glass on the waves when uniting so that the momentary 
magnetic energy together with the polarisation energy 11 
greater thin the wave energy In this second case too it 
is noteworthy that the solitary waves are of unequal energy 
whereas they are equal in the first case But details must 
be omitted as this communn ition is perhaps already too 
long Oliver Heaviside 

Ffebcuan a1 


Secondary Rontgsn Radiation 
Irf c paper read before the Royal Society on Febiuary 16 
I described experiments demonstrating the partial pol insa 
tloi» of Rontgen radiation proceeding from an X ray bulb 
tfid at the same time verifying the theory previously given 
of the emission of secondary X-rays from gases and light 
solids sub ect to Rontgen radiation 
I ater experiments have shown that beams of X radiation 
may lie produced exhibiting a greater amount of potarisa 
tion than there wan evidence of in the original experiments 
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This discovery has proved useful in the investigation of 
secondary radiation proceeding from solids 

It has been found that while the Intensity of secondary 
radiation from light substances varies conmderably In 
different directions owing to the partial polarisation of the 
pnmarv radiation the amount of this variation diminishM 


ultimately is inappreciable The rt-—-. --- 

paper aluminium and sulphur vary in intensity in different 
directions by a considerable amount Trom calcium the 
variation is much less while from iron copper sine and 
lead it if inappreciable This must be connected with the 
fact that the radiation from light substance* differs in 
character only very slightly from the primary while the 
heavier substinres emit radiations differing more from the 
primaly producing them The radiation from the heavier 
metals wis found not to consist of an easily absorbed radia¬ 
tion superposed on a radiation such as proceeds from light 
substances and of intensity given by the law found for that 
from light substances but 1* as a completely transformed 
radiation Ihis is strong evidence that the freedom of 
motion rf the electrons which permits what may be called 
a simple sc titering in substances of lower atomic weight is 
interfered with in the heavier atoms for we find from them 
a more absorbable radiation m place of not ttmply super 
posed on a moie purely scattered radiation 
With this change in character the polarisation effect dls 
appears No speci cl absorption of the radiation proceeding 
from a substance by plates of tf- u "* ' 1 


A considerable variation in the penetrating power of the 
primary radiation incident on heavy substances is accom¬ 
panied bv a smaller change in that of the secondary 
(measured bv rhange of absorbability) 

Radiation from (impounds appears to be merely a mixture 
of the radiations which proceed from the separate elements 
in the compound both the absorbability and polarisation 
effects being whit would be given by such mixtures 
Atomic weight not molecular weight or density thus seems 
to govern the character of the radiation produced by a given 
primary 

These results may be accounted for by considering the 
electrons constituting the atoms as the radiators In light 
atoms the electrons are far enough apart and have sufficient 
freedom to me ye almost entirely independently of one another 
under the influi nee of the primary pulses consequently to 
emit a secondary ladiation similar to the primary but the 
intensity of which depends on the direction of propagation 
with regard to that of electric displacement in the primary 
beam In heavier atoms considerable inter electronic forces 
are prohably brrught into play by small displacements and 
the resultant act deration of motion of an electron is then 
not in the direction of electric displacement of the primary 
beam and evid nee of polarisation of that beam vanishes 
Also there ceases to be a simple connection between the 
time for which thp elutron is accelerated and that of passage 
of the primary pulse 

In aton s of greater weight we would expect appreciable 
inter electronic ft reel to be called into play sooner and to 
attain 1 much greater intensity than m lighter atoms 
The precise c nn etion between the atomic weight of the 
radiator mil the absorbability of the radiation is being 
investig cted Charles G Barkla 

L mversity of I ivcrpool March 1 


Dates of Publication of Scientific Book* 

I have just bought a copy of “ A Treatise on Slate and 
Slate Quarrying Scientific Practical and Commercial ’ by 
D C Davies F G S fourth edition dated 1899 (Crosby 
Lockwood and Son) 

To my astonishment I find no statistics of later date tn 
it than 1876 e a P 13 statistics of 187a and 1873 p 58 
list of quarries in 1873 p 59 production in 1876, p 64 pro¬ 
duction last year (1876) p 170 prices of slates in London 
last year (1876) 

As the Home Office publishes annually a general report 
and statistics of mines and quarries and also a list of mine* 
and quarries there is no excuse for the book being *0 out 
of date in its statistics B Hobson 

The Owens College Manchester February at 
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SOME SCIENTIFIC CENTRES 


'T'HE seat of the University of London was trans 
4 ferred to the Imperial Institute in 1900 and in 
the same year the University received a new constitu 
tion ana commenced its career as a teaching 
university in May 190a a laboratory devoted to 
research physiology was housed within the same 
Imperial building and the secretariat of the University 
of London was for the first time brought into contact 
with one of the sources of knowledge which it 
had been newly arranged not only to control but 
also to foster 

The laboratory occupies the upper floor of the 
eastern wing of the Imperial Institute and has already 
been described in the pages of this Journal (Natlre 
vol Ixvu pp 441 443) It covers a space of about 
3000 square feet 

There are special rooms for experimental psychology 
experimental physiology electrical and chemical w ork 
a lecture theatre fitted up for the delivery of the special 
courses of lectures in advanced 
physiology and a departmental 
library The work carried on has 
been of the double character 
indicated in the s heme originally 
adopted by the l niversity Senate 
In the first place courses of lor 
tures have been given by a lirge 
number of the physiologists who 
form the professorial staff of the 
University in th s subject It 
should not be forgotten that this 
cooperation has been obtained 
without an offer of the most 
trifling award The professori il 
staff by this free gift of its labour 
has once more shown its loyaltv 
to interests which are really 
wider than the interests of anv 
local scheme but which never 
theless are well expressed as the 
interests of the University of 
London 

All these lectures as wa 
originally intended have been of a 
peculiarly living type—lectures 
delivered upon subjects on which 
each lecturer was actually en * 

gaged in research at the time 


memoiy and grasp of the meaning of words u opening 
out a most important subject 
The output of work from most laboratories bears 
the stamp of the Director for in his hands mainly 
lies the attraction of workers ind their useful ein 
plcyment in the earlier stages of their career It is 
nis constant patient interest m the problems under 
investigation in the 1 iboratory which largely 
determines their d rection and serves to weld them 
into a solid phalanx of advancing facts An examin 
ation of the list of papers shows the presence of such 
in influence here in influence which has already 
stirted several workers upon paths of independent 
inquiry Acknowli dgments of this fact may for 
instance be found m the papers of Drs Alcock 
Collingw ood Legge Symcs Wells fre m all of w horn 
valuable rontribut«ns havi come Dr Mcock has 
earned out several excellent researches upon the 
electrical response of mammalian mrdullated and 
n>n mtdullated nerve Boldly selecting material 
offering as it \as thought lmost insupirible 
d fticulties he l as been ible to make manv observ 
t ons of value and n doing so has ilso extended^ 


Dr A *a«u. D Widler IRS D re 


After submission to referees they are published for 
the University by Messrs Murray a volume entitled 
Signs of Life ’ by Dr Waller and mother on the 
Biochemistry of Muscle and Nerve by Prof 
Halliburton nave already appeared and 1 vcfunit on 
the Blood by Dr Buckmaster is in the press 

In the second place room and facilities ire afforded 
to workers in the prosecution of research whether for 
their doctoral theses or for other purposes The re 
searches earned on since May iqoa have resulted 
in thirty published papers, among them and speu illy 
noteworthy as regards their immediate practical 
bearing are the contributions of Capt un I eonard 
Rogers IMS to our knowledge of the physio¬ 
logical action of the poison of the Hydraphid® and 
the physiological action and antidotes of colubi ne 
and viperine snake poisons of Waller and Plimmer 
on the physiological action of a ptomaine extracted 
from commercial beet sugar, and of Waller on the 
quantitative estimation and graduated administration 
of chloroform In physiological psychology work is 
continuously earned on by Miss Edgell who has pub 
bshed a paper on tune judgment and whose work on 
NO 1845, VOL. 7l] 


th general held of inquiry Dr C ollingwood has de 
signed an apparatus fir the exact dosage of chloro¬ 
form and elaborited a method for the estimation of 

1 tntige of chlorofonn yapour in txpired air Mr 

egge Symes his published work on the rcspiratoiy 
quotient estimation 1 f chlorides, in blood and is carry 
ing on work on the physiologic il action of chloro orm 
ind betaine Mrs Waller has continu d the wi rk 
upi i the distr l ulion and meaning of blaze 
currents 

That the many s ded industnes of this laboratory 
are by no meant, completely statid n the list paras 
graph is at once s cn from the fact thit sts wpill • 
have also looked out upon the work of severaj 
mv stigators who hue obviously been attracted^ by 
its conveniences and equipment alone It i» 
sufficient to mention the names of Drs Brodie Buck 
master Goodall Locke Macdonald Mummery $ee4 
mann Dr Pavy is engaged in work on the meta¬ 
bolism of the carbohydrates and will give a course 
of three lectures in the summer on the results of his 
investigations Dr George Oliver is now working 
in the laboratory on the effects of various organic pro- 
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ducts on the blood pressure of animals and man and 
on the improvement of blood-pressure apparatus for 
physiological and clinical observation on man He 
will shortly also be engaged with Dr Samuel Rideal 
in investigating the influence of various gases on the 
blood pressure in man Some of this work his already 
found expression in this term s course of lectures by 
Sir Lauder Drunton Mr G P Mudge is engaged 
in work which will bear on the theory of transmission 
of acquired characters The laboratory is in fact not 
only a consistent school making its influence rapidlv 
felt in work of a particular character but also a 
laboratory offering highly appreciated advantages to 
independent workers 

The laboratory owes no small share of the fact 
of its existence and present energetic life to the 
director Dr Augustus Waller His prescience and 
alertness and the confidence felt by the uthonties 
and by his colleagues and friends in a scheme which 
had obviously enchained the full measure of his 
personal interest must in this connection remain 
accountable for many things The value of his services 
is best assessed after a consideration of the inde 
•fatigable years which he has spent in fruitful 
furtherance of the science of physiology His first 
paper a contribution to the study of cardiac and vas 
Oilar innervation was published from Ludwigs 
laboratory m 1878 His remaining contributions 
many and ill well known have been published as 
a consequence of work earned out within London 
®r d - Wlth . the «ientific life of this city 
Dr Waller lias been identified since 1879 The 
graphic <ao6rd of the propagation rate of the pulse 
wave The recurrent pulse ” ‘ Measurements pf 
the length of svstole and diastole with different pulse 
frequencies are titles of some of these earlier 
papws reminding us of our indebtedness ttLpr 
Waller for valuable contnbutions to our knowledge 
of the circulation In i88r he secured the thinks 
of all workers upon the phenomena of the central 
nervous svstem by his contributions to fhe study of 
tmdon-reflex In 1881 he devised and first made use 
of die method iww generally adopted for the photo- 
graphic record of electrical currents His work upon 
electrotonic currents in the nerves of the human body 
earned out with the assistance of Dr De WatteviUe 
r8» forms one of the foundation stones of the art 
of electrotherapeutics This and his subsequent 
th « electrical changes accompanying the 

iw h r UI K M1 * crve to rcnd « r 

° f XV ' l,ldr s experimental work ever 
memorable in the annak of r Animal Hectmity * 
made the bisis of two ceremonies J of 
hi n {£ n °V, r Dr Waller was invited to Berlin 
by Du Bois Raymond to demonstrate the electrical 
changes due to the heart beat ind the Academy of 
^ So^-the birthplace of ammil elec 
AM m~.VnT n . ted h,m w, £ the award of the Prem: 
si, 1 " 1 V* 1 Galvamsmo The Academy of Science < 

J showed its recognition of the interest < 
il/ b i! Us . award of the Pnx M( ntvoi 
In 1885 Dr Waller laid a basis for the study < 
fatigue by recording his discovery of the site < 
peripheral fatigue He again facilitated the study < 
this phenomenon by the invention and use of th 
aynamograph and contributed important papei 
upon the ‘ Sense of Fffort In these papers D 
Waller dealt with matters on the border line betwee 
physiology and psychology and here also is place 
other work of his of admitted importance upo 
colour contrast hearing weight discrimination th 
functional attributes of the cerebral cortex In 1891 
Dr Wilier published his ’Textbook of Huma 
Physiology This book marked an era in th 

methods of physiology classes throughout th 
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country and served as a standard for the increased 
extent of scientific training rendered possible by die 
changes then taking place in physiological staffs and 
laboratories In writing this book Dr Waller 
rendered an important service not onlv to physiology 
but also to medical education 

In i8q 3 began a senes of researches based on the 
Weber Fechner law the electrical response of the 
retina to the stimulus of light the mechanical re 
sponse of muscle to electrical stimulation the electrical 
response of mcdullated nerve to electrical stimulation, 
leading to the general conclusion that where we can 
plot physical cause along an abscissa and physio 
logical effect along ordinates an S-shaped curve is the 
result 

The foregoing experiments involved an examination 
of the electricil response of nerve under the influence 
of anaesthetics ind led to the systematic employment 
of nerve to gauge the activity of a large number of 
reagents a method having been devised for exciting 
the nerve at regular intervals and recording its nega 
tive variation by photography 

Three mainlv important conclusions resulted from 
this method of work—-that CO, is evolved in nerve 
during tetamsition that the inexhaustibility of nerve 
and retina is due to an extremely rapid disintegration 
and reintegration in their tissues that the effect of 
anaesthetics on ntrve miv be taken as a measure of 
their effect on the human subject and the method may 
therefore be employed for studying the limits of safety 
of chloroform dosage The important fact was educed 
that safe an esthi via requires the continuous adminis 
tration of a mixture of chloroform and air at an 
average percentage of 1 5—not below 1 per 100 and not 
pbove 2 per 100 Many of the facts of physiological 
interest made known by these researches are to be 
found in a course of lectures delivered by Dr Waller 
at the Royal Institution and published in 1897 under 
the title of Animal Electricity Short and freed 
from technicalities as it is this book is unique and 
permanent and as a classic needs no commendation 
The “ Characteristic of Nerve Veratnne and 
Protoveratnne are titles of other papers of physical 
ind physiological interest 

From a study of the electrical response of the eye 
ball (retina) to the admission and exclusion of light 
Dr Waller passed to a consideration of its response 
to electrical stimulation This very marked and 
vigorous response he named the retinal blare and this 
led to a general study of the blaze-currents of the 
cvcball ind of other living plant ind animal tissues 
the importance of this phenomenon as an exact and 
critical measure of the processes occurring in living 
tissues c in scarcely be overestimated As a sign of 
life its observ ton (eg for vitility of seeds) may be 
of practu il idvantxge 

Within recent vears Dr Waller s energies have also 
been lirgeli directed towards the problems connected 
with chloroform antesthesia and the apparatus de 
signed and insp red bv him promises to lead not only 
to a further kno 11 dge of the subject but also to check 
tnp lamentable waste of human life so often caused 
by faulty and inaccurate methods of chloroform 
administration 


The little that has been said may serve to show 
that in this Institution and its officers the University 
has already much upon which it may be con 
“ u ' ur Pnsmg to examine the financial 
basis upon which this scheme has already been 
earned to such a pitch of usefulness When the 
scheme was first mooted in March 1001 no funds 
were available for its support The only asset was 
1 J a , de b y the foremost physiologists in 
London to deliver courses of lectures without 
emolument upon the branches of physiology with 
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which they were most conversant The Senate 
favoured the scheme and Sir Walter Palmer by a 
timely gift of aoool rendered available the space 
which the Senate had assigned for the laboratorv 
The University supported the scheme with a grant 
of <00 1 and has since provided an annual grant of 
4001 for five years conditional upon the acquisition 
of 600I per annum from other sources Upon this 
annual subsidy of looof it is estimated that the 
present activtty of the laboratory can be sustained 
So far the support obtained from outside sources the 
3000 1 required for the five years 1904-1909 is 
represented by aooo l subscribed by Mr G W Palmer 
and Mr A Palmer The sum asked for hag there 
fore not yet been collected when collected it should 
be noted it will not serve to maintain the laboratory 
upon a scale commensurate with its activity and 
promise Thus the estimated expenditure of xoooi 
per annum includes no provision for the honoraria 
of lecturers or for additional assistants or for 
research scholarships The sum of 50 000 1 it is 
estimated would suffice for the accomplishment of 
this greater object 


COME time ago (Nature April 17 1902 vol lav 
O p 568) I directed the attention of the readers of 
Nature to the international laboratory the Capanna 
Regina Marghenta which had been established on 
the Gnifetti peak of Monte Rosa by Prof Mosso 
of Turin through the generous aid of the Regina 
Madre of Italy Already much valuable work has 
been done in that laboratory and if this has been 
chiefly of a physiological kind though provision 
is made in the laboratory for physical and meteor 
ological as well as other investigations the reason is 
to be sought partH in the fact that Prof Mosso is 
a physiologist partly in the special interest attaching 
to the physiological problems presented by living 
beings at high altitudes 

In August and September 190a two physiological 
expeditions were earned out at the Capanna Regina 
Marghenta one under the direction of Prof Zunt/ 
of Berlin the other by Prof Mosso several observers 
taking part in each The records of some of (not of 
all) the results obtained in these two expeditions are 
now brought together by Prof Mosso in a volume * 
of some 300 Piges elegantly bound in such a way 
as to be easily itself earned to high altitudes and 
appropriately dedicated to that Maecenas of science 
M Ernest Solvay who has so freely given back to 
science of the good things which science has given 
to him 

I do not propose in this notice to deal in detail 
with the twenty one memoirs which make up the 
volume One that by Dung and 7 untz is given in 
German all the others though wntten by Italian 
observers with that generous abnegation of their own 
tongue which it is to be hoped will not be considered 
necessary for them m the coming years appear in 
Trench I may here perhaps be allowed to express 
my regret that no memoir by any English observer 
either in his own or any other language is to be 
found among them All of them treat more or less 
directly with one or other of the many problems of 
metabolism which are presented by life at such a high 
altitude as 4560 metres At that height the responses 
which internal chemical metabolic processes and the 
expenditure of energy make to changes in the en 


----Soot* Rom Tctvsnx do 

sgoj PnWrttporA Mono (Turin LooodMr, 1904) 

NO 1845, VOL 7l] 


vironment are so different from those which take place 
at lower levels as to raise great hopes that persistent 
researches in such Alpine laboratories may carry us 
far towards solving ' the intricate problems of the 
relation of chemical and physical chinges of living 
substance to the energies of life It may be added 
that such researches may be expected to explain and 
so to ifford practical guidance as to the beneficial 
sanitary effects of life at high altitudes on many 
diseases 

Most of the memoirs as might be expected record 
studies on the respiratory exchange and on the ton 
dition of the blood at the high altitude as compared 
with what is found at an ordinary low level and in 
some of them the effects of artificially lowering baro 
metric pressure at Turin are compared with the effects 
of the natural low pressure on Monte Rosa accom 
pamed as the latter is with other conditions Ml 
these arc of great interest to the physiologist and to 
him chiefly but one memoir may perhaps attract the 
attention of the general reader and that is the one 
by Mosso and Galeotti on the physiological effects of 
alcohol at high altitudis These observers found that 
a dose of alcohol 40 c c of absolute alcohol . 
idequately diluted which at Tunn brought about a 
condition bordering on drunkenness produced on 
Monte Rosa so far as subjective sensations were con 
cemed hardly any effect at all I may add that the 
present volume does not record all the observations 
made in the expeditions of 1903 a second volume 
being ibout to appear shortly Nor are physiological 
researches the only ones which ha\e been earned out 
importanfWneteorological and physical inquiries have 
also been ^onducted 

In spite fcrf every effort to make the accommodation 
it the Gditetfa laboratory as complete as possible in 
the cilxifftstances those circumstances offer many 
obstideslb continued suciessful observations Ine 
perldd dating which study is ptssible is short and 
the hardships of living and working at such a nigh 
altitude afe such as cannot easily be borne by many 
persons otherwise capable of carrying out fruitful in¬ 
vestigations Hence Prof Mosso conceived theidea 
of establishing in connection with the Gnifetti labor 
atory a supplement iry laboratory at a lower but 
still high level where work could be tarried on in 
connection with the higher laboratonr but under 
eas or conditions and for a longer period of the year 

Visitors to the southern slopes of the Monte Kosa 
group probibly know well the little wooden inn at 
the Col dOlen at the height of about 3000 metres 
reached by a long but easy walk or mule ndc from 
Aliena and most adminbly kept bv the well known 
enterprising hotel proprietors Gughelmina l-romu 
one may when the ir s dear sec af »r °(T thc Duomo 
of Milan while at one s feet alongside the path to 
Gressonay lies an Alpine garden which Kew mav 
envy brilliant in late summer with sheets of gentian 
and other lovely flowers Close by the inn Prof 
Mosso has secured 1 plot of ground on which he is 
building the new labor itory this he hopes to have 
finished next autumn but it will not be ready for 
actual use until the summer of 19 6 

It is to be a laboratory fulls equipped for researches 
in physiology meteorologv physics and botany but 
in addition to this it wifi have sixteen comfortable 
bedrooms so that sixteen workers carrying on investi 
(rations will have each a bedroom to himself and if 
tlie number of observers should happen at any fame 
to exceed uxteen accominod'Uion can be obtained at 
the inn close by At such altitudes success In investi¬ 
gation la largely dependent on personal comfort in¬ 
cluding suitable food and probably there are not a 
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fiw to whom re&farch the high Gmfetti labor 
atory would be impossibly mtswrm could do solid 
work at a somewhat louei*W\Jsl frrevMtd that the life 
was not too rough and especudjf fi they had no fear 
of being hampered by indigestion. dautfed by too rude 
or monotonous a diet for .these especially is the 
Col d Olen Laboratory intended and unl< ss things 
have altered sadly in the last few years such need 
have no fear for their stomachs I still have a vivid 
recollection of a stay at the inn at Col d Olen during 
which the efforts of i talented cook produced results 
which would have satisfied tastes of <t far higher 
epicurean level than my own 
The new laboratory like the old is to be carried 
out as an international institution It rece ved warm 
support from the International Physiological Congress 
at Tunn in 1901 and again at Brussels this year 
Vfter the plan of the Stanone Zoologici at Naples its 
maintenance is to be provided by subsid es which will 
give the nght to occupy working places Already the 
Italian Ministry of Instruction his se red iccom 


be on a safe basis and espeu illy that an annual in 
come should be provided sufficient to ensure at the 
laboratory adequate service and assistance which as 
might be expected from the circumstances have to be 
well paic^ fflie ixlffence of such a laboratory offers 
unusual oppotftifiihelf for investigation not only to 
those who a rtf lATWHted in the general problems of 
physiology of mfeortilpgy and of the physics of the 
earth but alio to tHfemlrhaps larger class who desire 
1 wider arid nfore knowledge of'the manifold 
fascinrftfhfr phenomdfi 4 ef the High Alps Is it too 
much to hope thitnprof Mosso w 11 find no great 
difficulty ut obtairdfifg the further funds which he 
needs’ t M Fostfr 


NEOLITHIC DEPOSITS IN THE NORTH BAST 
OF IRELAND 

'T* HF recent changes of level in the north east of 
x Ireland attracted a considerable amount of public 
interest dur ng the year 1903 in consequence of the 
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™ .Ho*ng block Uyen F om /«. <i. f , of I. Royol Ir oh Acadoar Daambor igo. 

ri^f J.° r tW M. n T gat0ra , the ltalian Alpine lawsuit known as the Gold Ornaments Case 
Club for one and the German Government for two (Attorney General v the Trustees of the British 
has otherwise been a lavish bene Museum) A golden boat cXr and other obweS 

who J e *" terpr } se u has taken tw0 P^ces were found in ploughing at Broighter on the exten! 

I mH d thr0l i? h ? h I S*2 cr » B “y . “ D , r «‘ ve Hat thit stretches around I mavady function m 
Ludwig Mond our own Royal Society has the nght county Londonderry They were buried eighteen 

?h J2 ." g T 5 71,6 undertaking mches deep in stiffclay so./at a%oM%ch u SS 

'I T rel iJ m - l tha W 5 y . to S lcccM , but muS > f c®t above ordinary high water maVk The BntUh 
t u. b S don L Pr 5 f Mo,so , ‘"forms me Museum author ties rested their rfa.™ to the retention 
thit though he has obtained 70000 lire he still of the objects in part on the thLrv ^t theLiiam^t. 
needs some 50 000 lire in order that everything should in question constituted a votivToffenng which was 
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deposited in Lough Foyle about the beginning of the 
Christian era, the spot where the objects were sunk 
having since become pry land owing to upheaval of 
the coast-line The cuum ttys British Museum was 
however, not sustauygf, 

In connection witnjhiq con^ntionJMessrs George 
Coffey and R Lloya jaeger mapp'special investiga 
tions into the evidence of cecept gedlogical changes 
and these they have brougotiiqrwagLin #n essay on 
“The Larne Raised Beach a Cogjnbutwn to the 
Neolithic History of the atpMh of inland ” (Proc 
R Irish Acad vol rxv CTAnber 1004) To this 
essay we are indebted for the preceding statement 
After dealing generally with the phenomena indicative 
of changes of level in Glacial and post Glacial times 
die authors treat particularly of the post-Glacial his¬ 
tory which began with a long period of emergence 
and a land-level at least 30 feet higher than at present 
The evidence obtained near Lame and Belfast tells of 
subsequent submergence re elevation (the amount of 
which increased northward) and of a final slight 
movement of submergence in recent times that has 
left the surface as we now find it The raised beach 
of the Curran at I ante was accumulated over estuarine 
muds during the period of submergence and it is of 
peculiar interest owing to the octufrttve in it from 
top to base of worked flints of Neolithic type A 
detailed account with figures of the flints is given 
The evidence is taken to indicate that man was on the 
ground during the submergence that allowed of the 
continued laying down of so feet of gravels in shallow 
water or between tides Moreover the abundance of 
flint flakes in the surface-layers renders tf probable 
that Neolithic min persist!d after that movement of 
elevation had set in which made the top of the gravels 
a land surface Attention is directed to further evidence 
at Whitepark Bay east of the Giant’s Causeway and 
again in the neighbourhood of Portstewart which lies 
only 13 miles E N E of Broighter At Whitepark 
Bay Neolithic “ black layers ’’ or land-surfaces occur 
at various levels among the sand-dunes while near 
Portstewart old surfaces with Neolithic remains are 
found in deep wind-excavated hollows in the dunes 
(see Fig 1) This evidence proves conclusively that 
the ground on which the gold ornaments were found 
has been a land-surface with an elevation at least as 
great as at present since Neolithic times the whole 
of the movement of elevation which formed the post- 
Glacial raised beach of the north-east of Ireland 
having been accomplished during Neolithic times 


NOTES 

Tub president of the Royal Society and Lord Rayleigh 
chairman of the general board of the National Physical 
Laboratory have issued invitations to a visitation of the 
laboratory on Friday March 17 when the various depart 
ments will be on view and apparatus will be exhibited 

The thirteenth James Forrest lecture of the Institution 
of Civil Engineers will be delivered by Colonel R E B 
Crompton on Monday April 10 upon the subject of Un 
solved Problems in Flectrical Fnglneering 

Prof W J Sollas F R S has been elected a member 
of the Athenaum Club under the rule which empowers 
the annual election by the committee of nine persons of 
distinguished eminence in science literature the arts or 
for public services 

Mb J E S Moobb has been appointed director of the 
Cancer Research which is carried out In connection with 
the Royal Infirmary 
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It is stated that thwsMadrbs Government has sanctioned 
the establishment oCtdr ufQsrtmental garden in Malabar for 
the investigation «f pepper vine disease 
»• ** 1 

Tub secon^* annual dinner of old students of the Royal 
College of Science 1 dland will be held on St Patrick’* 
Day l riday March 1- at the Holborn Restaurant London 

Phoi K Mobil s has ret red from the directorship of the 
Berlin Museum of Natural History lhe position has been 
offered to Prof H H Schauinsland director of the museum 
at Bremen 

Sir William Broadbent will preside at a medical con 
ference on the teaching of hygiene and temperance to be 
held at the Examination Hall Victor a Embankment on 
Frday March 34 

Tub British Medical Journal states that Prof E A 
M nrh n F R S has undertaken to conduct—on the spot— 
further investigations under the auspices of the Royal 
Society s Committee into the causation of sleeping sickneas 
n the Luanda Protectorate ' 

1 he fifteenth Germai Geographentag will be held at 
Danzig on June 13 15 The chiet subjects of papers and 
discuss ons will be south polar exploration vulcanology 
coast norphology and formation of dunes and school 
geography 

After a pause of many years Trance has again entered 
the list of gold producing countries In December 1904 
the first gold mill in France was started at the La I ucette 
antimony mine near Laval A 10 stamp mill is running 
Steadily the daily production amounting to about 1 kilo 
gram of gold in the form of a rich concentrate 

We learn from the Chemist and Druggnt that two prizes 
one of 5000 francs (lool) and the other of 3000 francs (iso/) 
have been offered by Dr Henri de Rothschild to the Scientific 
Society of Alimentary Hygiene Pane for the best treatises 
written in French on the rational food for man The prises 
will be awarded in 1906 and the papers must be sent in by 
December 31 1905 

The experiments with wireless telegraphy between 
Diamond Island and the Andamans are says the Pioneer Mail 
giving most satisfactory results A recent message transmitted 
from Port Blair reached Calcutta in nineteen minute* though 
,t had to come over the land lines after being received at 
Diamond Island 

X he Paris correspondent of the Times reports that a 
telegram ha* been received from M Jean Charcot the 
explorer in command of the French Antarctic expedition 
dated Puerto Madryn March 4 It is stated that scientific 
work was carried on under good conditions while wintering 
on Wandel Island Severil parts of Graham Land hitherto 
unknown have been explored and by following the coast 
continuously its outline has been determined 

Ihf Times states that the Trench Ministry of Public 
Works has commissioned M Jacquier to project plans for a 
railway between Chamonix and Aosta It is considered that 
the difficulty would not be so great as with the Simplon 
tunnel the tunnel would be 4* miles shorter and the rock 
gives no indication of subterranean reservoirs of water Tne 
tunnel would commence at Chamonix 5415 feet above sea 
level and end at Entries (4550 feet) a distance of 8* miles 
The Dora Baltea would give ample water power for the 
boring work and afterward* for locomotion 
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Th* preliminary programme baa been issued for the Inter 
national Congress of Boat®.Wfc held at Vienna in Whitsun 
week June i»-i 8 Thfl formal opening of the congreu 
will take place on Monday )iia« ta, in the large hall of the 
University of Vienna A conference on the nomenclature 
question will be opened on the tame day and will be con 
tinurd on other days The chief subject of papers on June 13 
will be the development of the European flora since the 
Tertiary period On June 14 a general meeting of the 
botanical societies assembled for the conference will be 
held as well as a conference of agricultural botanists The 
subjects of discussion for the scientific meetings on June 14 
will be (1) the present condition of the theory of the assimila 
tion of carbonic acid and (a) regeneration Among the 
papers to be read on Friday June 16 may be mentioned 
one by Dr D H Scott F R S on the fern like seed plants 
of the Carboniferous flora lhe organising committee has 
arranged for excursions before during and after the 
congress and these will afford visitors an opportunity of 
learning to know botamcally interesting regions under the 
guidance of specialists In connection with the conference 
loo an international botanical exhibition has been arranged 
and will take place in the orangery of the Imperial Chateau 
at Schonbrunn Full particulars of the conference can be 
obtained by Intending visitors on application to the general 
secretary Dr A Zahlbruckner I Burgring Vienna 

A short time ago we chronicled the death of Prof Emilio 
Villan of Naples Some interesting biograph cal details 
relatfpg to this well known physicist have now been published 
by Prof A R6iti in the Mrmone of the Ital an Spectra 
scopists Society (Catania December 1004) and the Atti of 
the Lincei Academy xiv (1) 1 As in the case of the late 
Prof G F Fitzgerald there can be no doubt that Villan s 
death was largely due to overwork a result in both instances 
brought about by the great amount of teaching work which 
these phj sicists were required to undertake in their pro 
fessorial duties and which when combined with research 
work left them no time for rest From his birth in 1836 
Vtllari suffered from epilepsy and partly in consequence of 
this his early education was obtained at pr vats schools 
He graduated in medicine at Pisa In i860 he taught in the 
medical school of Naples the next year he returned to 
Pisa as professor of physics and chemistry in 1864 he 
studied in the laboratory of Magnus at Berlin I rom 1864 
to 1871 he occupied chairs at Florence he was ihen by 
competition appointed to the chair at Bologna whiih he 
held until 1889 when he went to Naples His duties at the 
latter place involved the conducting of three separate Uni 
veraity courses of lectures and it is not surprising that in 
the session 190a 3 he broke down under the stress of work 
and after a long and painful illness died on August so of 
last year In the forts sears from 1865 to 1904 \ illaii pro 
duced a long series of papers which might advantageously 
be collected and published In a volume His most recent 
work refers to the properties of air and gases which have 
been rendered radio active by Rontgen rajs and to which 
he gave the name ana ixata ” or literally X d air 
He was an honorary member of our Royal Institution and 
the Physical Society of I ondon and for some time pre\ ious 
to his death was president of the Lincei Academy 

Ihk usual prise announcements of the Rota! Lombardy 
Institution are given in the Rtndtconti xxxvm 1 The 
triennial gold medal for industry is awarded to Messrs 
Vermot and Rejna for carriage springs and axles lhe 
Cagnola pnscs for velocity of kathode rays steering of 
balloons and prevention of forgery as well as several other 
prizes remain unawarded while for cure of pellagra a 
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premium is awarded to Dr Carlo Cent of Reggio (Emilia}, 
and for miasma and contagion the full prize and a gold 
medal are conferred on Dr Adel chi Negri, of Pavia At 
usual there is keen competition for the Brambllla industrial 
prize and the institution has awarded three first prizes with 
gold medals and four second prizes with gold medals to Lorn 
hardy manufacturers Under the Foasati foundation an 
award is made to Dr Giuseppe Pagano for a thesis on 
cerebral localisation The Kramer prize for Ian essay on 
electric traction is awarded to Giovanni Glorgi engineer Of 
Rome and three awards^under the Clam prize are given 
for books on modem Italy 

The following list of prize subjects now issued by the 
Lombardv Institution for 1904 and following years includes 
the announcements made last year Institution prizes for 
1904 on the ophiol tic formations of the Apennines for 
1906 on modern psjchiatrs Cagnola prizes for 1905 on 
phenomena of catalysis for 190 ( on pathology of supra¬ 
renal capsules Fossati prizes (open to Italian subjects) for 
1904 on our present knowledge of neurology for 1906 on 
visual centres of higher vertebrates for 1907 on nuclei of 
cranial nerves for 1908 on the central nenous system 
Kramer puze for 1004 on the resistance of cement 
structures Secco Comneno prize for a discovery on the 
virus of rabies In addition the triennial medals Cagnola 
Brambllla Pizzmi glio Tommasom Zanetti and Ciam 
prizes are offered under the usual conditions which have 
been referred to in previrus years in the columns of Nature 

In the West Indn Committee Circular Mr Kennck 
Gibbons suggests that mosquitoes ire largely destroyed m 
Barbadoet bv swarms of small fish locally known as 
1 millions wh ih pre\ on the larva 

I*» the February number of the Zoologist Mr E Ber 
groth of Tamm rfcvrs Finland gives a list of generic 
zoological names not included in the supplement to the 
* Indrx Zoologicus compiled bv Mr C O Waterhouse 
and published in ipoz While the number of names in the 
latter is about *40 no less than about 300 are recorded by 
Mr Bergroth all dat ng before 1901 

Soul months ago Schaudmn published some interesting 
obsera ations on the development of trypanosome forms from 
Halteridium a protozoan blood parisir of birds Novy and 
MacNeal now criticise Schaudmn s work and ascribe his 
results to a doible infection with Trypanosoma and Hal 
teridium and not to the development of the former from the 
latter 

Wf have rece ied the Transactions of the Fptdemtological 
Society for th session 190,, 4 (vol xxm ) It contains a 
paper by Prof S 1 pson on the epidemiology of plague In 
which he shows that the domestic animals and birds mav 
contra t plague 1 s feeding on plague infected offal and 
important d scuss ons on sleep ng sickness the etiology of 
scurvy industrial mthrax and enteric fever and cholera in 
Hamburg together with an obituary notice of the late 
Sir John Simon 

Sous interesting notes on the habits of Natterer’s bat 
(Uyotxs nalteren) are contr buted by Mr T A Coward to 
the Zoologist for February From these it appear* that in 
certain habits this bat is to some extent intermediate between 
other members of the Veipertiliomdie end the horse-shoe 
bats (Rhinolophids) It has for instance the habit of 
turning in the air characteristic of the latter Again 
Whereas in the horses hoe-bats the short tad Is carried bent 
over the back while in most British VsspertUiomdia this 
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appendage >• usually earned beneath the body in Natterer s 
bat despite the fact of Its being used as a pouch to contain 
the insect food, it is borne attended m the line of the bodv 

To the complex subject of nuclear changes is devoted 
the g re a te r portion of the FebAary issue of the Quarterly 
Journal of Murotcoptcal Science Messrs Farmer and Moore 
discussing the maiotic phase (reduction divisions) in 
animals and plants in the first article while in the second 
Prof Farmer and Miss Shove describe the structure and 
development of the somatic and helerotype chromosomes of 
Tradescontia The term maiotic phase is a new one 
proposed to cover the whole senes of changes formerly 
known as heterotype and homotype as being derived from 
jtsWit (reduction) its orthography should apparently be 
* miotic Of the other two articles one by Messrs Moore 
and Robinson describes the behaviour of the nucleolus in 
the spermatogenesis of Periplaneta while the other by 
Mr G Wagner is devoted to certain movements and 
reactions of Hydra 

From a letter which Mr P Olsson Seffrr has written to 
Science we learn that a Danish botanist Mr M P Porsild 
has sought the help of his Government in founding an 
Arctic laboratory which it is proposed to establish near 
Godhavn (tat 69° 15 N ) on Disko Island North Green 
land Such a laboratory would be the first institution of 
its kind for investigating Arctic problems and would form 
a t ounterpart in the cold regions to the tropical stations at 
Buitenzorg and Cevlon The power of plants to withstand 
intense cold and their nutrition under the peculiar conditions 
of light will probably be among the earliest rese irehes 

Mr J H Maiden has contributed to the Proceeding* of 
the Linnein Society of New South Wales (August 1904) an 
account of the plants collected by Mrs David on Funafuti 
one of the Ellice group of coral islands The list agrees very 
closely with those of collections made on s milar islands 
notably Samoa Fiji and Reeling Islands and consists of 
fifty flowering plants representing thirty three orders The 
native names are very similar to the Samoan Although the 
plants include various edible products such as the almonds 
of Terminalta Catappa the sword bean and fruits of Pan 
danus the islanders subsist chiefly on taro and bananas 

The second part of Prof E C Jeffery s treatise on thi 
comparative anatomy and phytogeny of the Comferales claims 
attention not only for the forts which he has observed in 
examining various genera of the Abietinese but more 
especially on account of the deductions which evolved from 
the consideration of certain formulated canons of comparative 
anatomy by their evident consistency go far to establish 
the validity of these canons It is possible to trace in the 
Abietineas a sequence from forms such as Tsuga and 
Cedrus in which resin canals are absent from the wood of 
all normal stem parts through certain species of Abies in 
which the resin canals occur only in the wood of the re 
productive axis to Picea Lartx and Pinus where they are 
formed normally in the wood of the vegetative axis Among 
the former resin-canals are freely produced m the vegetative 
ehoots as a result of injury From these and other facts 
Prof Jeffery concludes that the Abietinese are a very ancient 
order older than the Cupretunete and by the possession 
of a double leaf trace are allied to the Cordai tales The 
treatise forms the first number of vol vi of the Memoirt of 
the Boston Society of Natural History 

Wa have received the report of the Meteorological Com 
mission of Cape Colony for the year 1903 A comparison of 
the number of ordinary stations shows a fair increase over 
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that for 190a except in the cjs^of purely rainfall stations 
where there is a decrease of 3if This is partly due to the 
fact that owing to severe drought many farmers have had 
to trek with the remain;, of their cattle to ad oining terri 
tones leaving their homesteads entirely unoccupied Ihe 
report contains useful monthly and vearly average rainfall 
data for districts over Cape Colony for the ten vear period 

1894-1903 

Paor H Hergksii l president of the International \ero 
nautical Committee has favoured us with a summary of the 
monthly ascents made dur ng the last s x months of the 
year 1904 for the exploration of the upper air by means of 
manned and unmanned balloons and kites The average 
number of ascents per month was eighteen and some re 
markable altitudes were attained bv the unmanned balloons 
seven of them exceed ng 15 000 metres and eighteen exceed 
mg 10 000 metres the extremes being 24 970 metres at 
Strassburg and 19 750 metres at Pavlovsk both in the 
month of September Spec al mention may be made of some 
important kite ascents from the vacht of the Prinre of, 
Monaco last autumn dur ng wh th a height of 4510 metres 
was alia ned to the north west of the Canary Islands and 
4360 metres south of the Azores We hope shortly to refer 
to some v aluable results obtained from the d scuss on of 
these observations m the region of the trade winds 

We have received a copv of the fifth ed tion of Jelinck s 
excellent Instruct ons for tak ng Meteorological Observt 
tions issued under the superintendence of Dr J M 
Pernter the present able director of the Austrian Meteor 
ological Service The first two editions (1869 and 187Q were 
written by Dr Jelinek the third and fourth (1IW4 end 1893) 
were revised by Dr J Ifann who is justly recognised as 
the foremost of living meteorolog sts Not forgetting the ex 
cellent meteorological instructions issued in Russia by the late 
Dr H Wild in branee bv M \ngot and in Germany bv Dr 
v an Bebber nor the useful handbooks of smaller pretensions 
by Dr Scott (late of the Meteorolog cal Office) and Mr 
Marriott (Royal Meteorological Society) wi can have no 
hesitation in asserting that the work now under notice is 
second to none among works of a similar kind It is 
thoroughly up to date and contain* all that is nccessaiv to 
be known in connection w th the recent considerable ad 
vames made bv the introduction and more general use of 
various self recording nstrument* and with the more 
systematic observations of clouds It contains good repre 
sentations of eight of the principal forms of clouds repro 
duced from the International Cloud Atlas and 37 olher 
illustrations with sound advice in the choice of netessarv 
instruments and the establishment of stations of all classes 
whether first order observatories or stations intended to 
ixtonl merely rainfall and temperature Any observers in 
our own country who may be conversant with the German 
language would we think be much interested bv a careful 
perusal if this very instruct ve work 

Tiir current numbet of the lortmghtly Riuitv contains 
an art cle by M A Santos Dumont on The Future of 
Air Ships Ihe difficulties against which the nagivator 
of the air ha» to contend are explained and the means 
adopted by various aeronauts to overcome these obstacle* 
are described The two great obstacles to ballooning M 
Santos Dumont points out are contraction and expansion 
To counteract contraction ballast must be thrown out to 
compensate for expansion gas must be allowed to escape 
The skill of the afcronaut of a spherical balloon consists in 
maintaining his desired altitude with the greatest economy 
of gas and ballast But in anv case repeated contractions 
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must mean the loss of the last lot of ballast and repeated 
expansions must result In the loss of so much gas that 
the balloon sinks eventually to earth The latest plan pro¬ 
posed to overcome this weakness is described at length in 
the article Steam circulating in a long aluminium worm 
will be used to heat the gas of the balloon and contraction 
will mean merely die condensation of so much steam into 
water while expansion will be brought about by its recon 
version into steam The difficulty consists in preventing 
any loss of water and M Santos Dumont explains how hr 
proposes to effect this The successful use at an earli 
date of airships in Arctic exploration is predicted ant 
the part that air ships will take m the warfare of th 
future is outlined 

Wb have received from Messrs A Gallenkamp and Co 
specimens of some new spectrum tubes which we have 
tested with very satisfactory results The tubes three in 
number contained argon helium and a m xture of argon 
and helium and the trial showed that they are a great 
advance on any other forms that have previously been ex 
amined For spectroscopic work they should be of the 
greatest service for the exceeding brilliancy of the gases 
when only a small coil with or without a ar n circuit is 
used will render them particularly useful in research work 
The tubes themselves are of rather novel co struct on the 
main point being the insertion of a short capllary tube in 
a tube of larger dimensions the latter being connected 
with two other tubes fixed at right angles and containing 
the electrodes The current passing from on electrode to 
the other has to pass through the capillary and the gas 
in this space is rendered very brilliant When placed end on 
to the slit of a spectroscope the bulb end of the tube con 
taming the capillary being on the slit side a method first 
adopted by Monkhoven to obtain the maximum of brilliancy 
of the illuminated gas on the slit the result s a brilliant 
concentration of light which can be examined with large 
dispersion The tubes are strong compact and well made 
and can be strongly recommended both for student and 
research use 

Paos A H R Bulled writing from the University of 
Manitoba describes some striking electrical effects due to 
the dryness of the atmosphere at Winnipeg The air 
during the winter months contains so little water vapour 
that bodies charged with electricity lose their charges re 
latively slowly When the thermometer is low ranging as 
it often does for a week or more at a time from o a to 
—40° F very little friction such for Instance as may 
be produced by walking along a carpet causes a person 
to become charged with sufficient electricity to produce a 
visible and audible spark on touching an iron bedpost the 
radiator the gas tap or any other conductor It is a 
favourite amusement of some children to take sparks from 
each other s noses after running about a carpeted room In 
the Manitoba Hotel now burnt down there was a ball 
room with some iron pillars in It Prof Buller was told 
by a trustworthy eye witness that after a dance dancers on 
several occasions have been severely stung by accident 
ally coming into contact with one of the pillars Many ladies 
have considerable difficulty in combing their hair for during 
the process it becomes so charged with electricity that it 
stands out in the most astonishing manner Even the short 
hair of a man when being combed often crackles 

stands on end and in the dark produces a display of 
sparks It is quite easy to light the gas with • spark 
from the finger when matches are not handy by merely 
shuffling a few paces over the carpet and then holding a 
finger to the burner On February 6 at i pm when a 
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thermometer in the shade out of doors registered - 5 * F 
I and indoors 6a° F Prof Buller found that a spark half 
j an inch long could be obtained between his finger and an 
earth-connected iron pipe after sliding his feet smartly for 
twenty paces along the maple wood floor of his laboratory 
In the chemical laboratory calcium chloride may be ex 
posed to the air for eome weeks without showing the least 
apparent signs of deliquescence In order to demonstrate 
the deliquescence of this substance to the students the pro¬ 
fessor of chemistry is obliged to use a damp-chamber 

No a of vol 1 of La Radium contains an account by 
M J Danne of the deposits of pyromorphite containing 
radium which have recently been discovered at I sty 1 Fvdque 
(Saone et I oire) and the first part of a studv of phosphor 
escenco by M I Matout A description ie also given by 
Dr Robert Abbe of St Lukes Hospital New York of 
several cures of external tumours and cancerous growths 
which were effected by means of radium 

An investigation of ihe effect of temperature on the 
magnetisation of steel n ckel and cobalt b\ Prof H Nagaoka 
and S kusakabe constitutes art rle <5 of vol xix of the 
Journal of Science of the University of Tol to The most 
interesting results were obtained with cobalt and with 
tungsten steel The former is characterised by undergoing 
several ren irkable changes of magnetisation as the 
temperature is raised whilst with tungsten steel between the 
temperature of disappearance of magnetism on heating and 
that of its reappearance on cooling there e\ st at least five 
corrugations in the curve of magnetisat on n a constant 
field When once the magnetisation has disappeared it 
cannot be recovered until the temperature has been lowered 
by about 340° C and the cooling curve again exhibits 
peculiar sinuos ties In addition to these peculiarities 
tungsten steel shows a very pronounced recalesccnce at 
66o° C this temperatuir practically coinciding with that 
at which magnetism reappears in the cooling metal 

Is No f of \ol vi of the Phynl ahscha leitschnft 
Messrs Elster and Geitel describe further investigations of 
the highly radio active muds from the thermal springs of 
Nauheim and Baden These sediments are completely 
soluble In hydrochloric acid and on adding dilute sulphuric 
acid to the solution a precipitate of radio barium sulphate Is 
obtained having an activity many times as great as that of 
an equal quantity of the original mud The oxides pre 
cipitated by ammonia from the filtrate of the barium 
sulphate are also radio active the character of the emana¬ 
tion indicating the presence of thorium although this sub¬ 
stance could not be separated by chemical methods Prof 
Ci Vicentmi and M I evi de Zara in the Atti of the 
Royal Venetian Institute (vol lxiv 11 95) also deal with 
the question of radio active sediments The radio activity 
of the mud and of the incrustation formed by the thermal 
springs of Battaglia Abano Montegrotto and the Lake of 
Lispida has been measured 1 he Ctttadella spring at Monte¬ 
grotto is particularly noteworthy on account of the high 
value of its radio activity and of the fact that this appear* 
to be due to radium only The air in the vicinity of the 
springs was in all cases found to contain notable quantities 
of a radio act ve emanation 

Tkb latest addition to the Philoeophische BibUothek pub¬ 
lished by the Dtirr’schen Buchhandlung Leipsig is a 
translation of Spinoxa s Ethics with an introduction and 
notes by Dr Otto Baensch The volume 1 * No 93 of th* 
sene* of philosophical manuals in which it is published, 
and its price 11 three marks 
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W« have received from Mr A C Coeeor, of Famngdon- 
fpad E C an Illustrated catalogue of RAntgen ray tubes 
riectncal instruments and fittings and small electric lamps 
for all purposes The catalogue should be of interest to 
physicists medical men and others interested in high 
vacuum work 

The fourth jjart of the second volume of ' The Fauna and 
Geography of the Maidive and Laccadive Archipelagoes 
being the Account of the Work earned on and of the t I 
lections made by an Expedition during the years 1899 and 
1900 edited by Mr J Stanley Gardiner has been pub 
lished by the Cambridge University Press This part con 
tains reports on the Alcyonana of the Maldives by Prof 
S J Hickson F R S on marine crustaceans by Major 
Alcock F R S and Prof H Coutiire on hydroids by 
Mr L A Borradaile on Rhynchota by Mr W L Distant 
and notes on parasites by Mr A E Shipley F R S 

Messrs Imjbner of Leipsig have just issued a fifth 
edition of Schlomilch s Uebungabuch sum Studium der 
hfiheren Analysis part 1 of which the first edition appeared 
in 1868 and a second edition of Dr A Foppl s Einfuhrung 
in die Maxwell sche Theone der Etcktrisitdt the first 
edition of which appeared in 1894 Of these the former 
which in England would be railed a treatise on the cal 
cuius his been revised by Prof E Naetsch of Dresden 
and several new paragraphs on transformation of coordinates 
have been added The work of editing Dr hoppl s treatise 
has been undertaken by Dr M Abraham who is preparing 
a second volume dealing with theory of electromagnetic 
radiations 


OUR ASTRONOMICAL COLUMN 
Juhter a Seventh Satellite —Circular 74 from the Kiel 
Centralstelle confirms the telegram received last week con 
cermng the discovery of a seventh satellite to Jupiter 
It contains a message from Prof Campbell in which he 
states that the object was discovered by Prof Pernne using 
the Crossley reflector The position previously given vir 
position angle=6r° distance from Jupiter si' was that 
occupied by the satellite on February 15 6 (G M 1 ) The 
apparent motion was direct and the orbit n considerably 
inclined to the ecliptic I his latest satellite has been under 
observation with the Crossley reflector since January 1 
but no particulars of the observations other than those for 
January 15 are given in the circular 

Loncitude Observations op Points on Mars —Bulletin 
No 14 from the Lowell Observatory contains the results of 
thr longitude determinations of nearly sixty features on the 
surface of Mars made at Flagstaff during 1903 I or each 
point the time* of the several observation* and the resulting 
longitudea are given and these are followed by the mean 
value for the longitude and its probable error the mean 
value for the latitude of each point is also given 
The longitudes were determined by noting the time of 
transit of each marking across the micrometer thread when 
the latter was placed parallel to the position angle of the polar 
axis a* given in Mr Crommelin * ephrmern and passing 
through flie polar cap At the thread obliterated the mark 
ings it became easier in practice to record the time at which 
the marking and the cap were equidistant from the thread 
Mr Lowell has allotted a number to the result of each 
determination showing the relative weight to be attached 
to the value obtained 

Obsirvations or Comets —The comets 1904 « (Borrelly) 
1904 d (Giacobinl) and 1904 a (Brooks) have been regularly 
observed, at Lick by Dr R G Altken and the results are 
published in No 69 of the Lick Observatory BulltUnt 
Observations of comet 1904 « were made during the end 
of December and the beginning of January and two sets 
of parabolic elements were computed from the results 
Subsequent observations did not confirm these and conse 
quently Dr Aitken computed elliptic elements* from his 
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observations of December 31 1904, January 17 and 37, 1905 
When the observational values were compared with the places 
calculated from these elements, the agreement was found 
to be satisfactory and it seems probable that the comet 
is moving in an elliptical orbit with a period of about 
7 3 years An ephemerts baaed upon these elements and 
extending to March 31 is given and shows that on March n 
the comet will be only 037 as bright as at tha time of 
difciovery when it wai variously estimated as being of the 
tenth or eleventh magnitude 

Comet 1904 d was observed on January s8 and the ob¬ 
servation showed that the orbit published in Bulletin No 67 
needs very little correction From the comet s appearance 
on that date it is evident that this object will soon be beyond 
the rea h rf all but the most powerful telescopes An 
ephemeris extending to April 3 is given 

Observations of comet 190a a were made with the is inch 
refractor by Messrs Maddnll and Aitken during the period 
June si September 4 1904 and the results are given In the 
same circular A footnote by Dr Aitken states that the 
comet was still visible in the is inch telescope on January 
36 and an observation made on that date showed that Prof 
Nijland 1 ephemeris is very nenrh e\ ict 

The Government Observatory at Victoria —We have 
received the annual reports of the board of visitors and the 
director of the Victoria (Australia) Observatory for the years 
ending March 31 1903 and 1904 

The rejaorts show that the routine work connected with 
the meridian observations the time service the meteor 
ological magnetic and seismological observations and 
instrument testing was carried out a » usual 

On the later date the taking of the catalogue plates for 
the astrographic chart to the number of >149 had been 
completed whilst satisfactory progress had also been made 
with the other sections of the work The measurement of 
both the Sydney and the Melbourne plates 11 being carried 
out at Melbourne, and on'March 31 1904 339 Sydney plates 
containing 137 8is stars .and 52a Melbourne plates contain 
ing 141 343 stars had ftefn completely measured A new 
measuring machine designed by Jh ft C Russell was 
finished and its fitness was being utVcBtigated when the 
report was issued 

The director Mr P Baracchl state* that the work of 
measuring the magnetograph curves and deducing all the 
magnetic observations made since 1868 is progressing satis 
factonly ind that he hope# the results will b« published 
within the next two or three year* 

Observations or Saiurn a Satellites —The results of a 
series of observations of the relative positions of the seven 
inner satellites of Saturn ire published in Bulletin No 68 
of the Lick Observatory The observations were made by 
Prof Hussey with the 36 inch refractor between August 3 
ind December 2 1904 and In each cafe the position angle 
and distance of the satellite in regard to one of the other 
satell tes are given 

Bricht Mbtfors —Mr R L Jones writing from 3 King » 
Bench Walk Temple F C refers to three bright meteors 
observed on the night', of I ebruary 27 and s8 All the three 
appear to have started from the constellation Monoceros and 
10 have tracked thence in a north westerly direction A 
brilliant meteor was also s en at is 10 a m on March 1 its 
brightness far exceeding that of Venus 


THE MAGNETIC SURVEY OF THE UNITED 
STATES 

THE report for the Year ending June 30 1904 on tha 
* magnetic survey of the United States and its out¬ 
lying territories has lately been issued by the authorities 
of the Coast and Geodetic Survey and contains a long list 
of field observations of the magnetic elements made with 
the usual completeness supported by results obtained In 
five fixed observatories Two of the latter are at Porto 
Rico and Honolulu respectively 
The new feature In the present report is that the survey 
has been extended to the neighbouring seas both on the 
Atlantic and Pacific sides of North America and it records 
the successful observation at sea of thirty four values of 
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the Dip and thirty two of the Intensity, with fifty-two of 
the Declination 

Ihe observation! of the Declination were made with 
the ship a standard compass in the process of swinging 
Those for Dip and Intent ty at the same time with the 
I loyd Creak (shortly L C ) dip circle an instrument origin 
ally designed for soa observations of those elements but 
which in field work on land has also been found to give 
results hardly inferior to those of the sp tally designed 
land instruments 1 he dtgree of accuracy hitherto obtained 
at sea us compared with land observations w th the same 
instrument is also given 

The accompanying illustration shows the I C circle 
mounted for observations on land and fitted on top with an 
arrangement proposed by the l S C Survey for observing 
the Declination but which also serves the purpose of 
placing the circle in the magnetic meridian At sea the 
circle Is mounted on a gimbul stand with the declination 
fitting removed as the angle between the d rection of the 
ship s head and the magnetic meridian is then obtained 
from the ship s standard compass 

A detailed discnption of the t C circle s given in the 
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report with the methods adopted for observing therewith at 
sea m the U S surveving vessels whi h are however 
not specially adapted to the work A wood built vessel 
specially des gn d and devoted to magnetic work as a 
primary object is required to obtain the full value from 
this instrument and it s therefore pleasant to record that 
the magnetic survey of the North Pacific Ocean in such a 
vessel will be commenced this vear by the Un ted States 


THE NEST Or IHE F/OHTINU IISH 
T N most if not in all the members of the group of Oriental 
A fishes typified by the so called climbing perch (Anabat 
scandcHs) the males take charge of the eggs as they are ex 
traded from the females and place them in a nest of 
inucut-covered bubbles which they have previously pre 
pared A well known representative of the family is the 
fighting fish (Bitta pugnax) which takes its name from 
the circumstance that a semi-domesticated breed is kept by 
the Siamese for the sake of the sport offered by the combats 
of the males Of this fish livitig specimens from Pinang 
have rece tly been in the possession of Mr T H Waite 
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of the Sydney Museum who has published an illustrated 
account of their nesting habits in the Rtcotdt of the Au*v 
tralian Museum for December last (vol v No 5) Mr 
Waite has obligingly sent us a copy of his original photo 
graph of the nest which is herewith reproduced 
Mr Waite states that he received these fish early In April 
lost year and that the male almost immediately proceeded 
to blow bubbles which it produced by rising periodically to 
the surface and taking in gulps of air A0circular mass 
of muius clad bubbles about 3 inches in diameter was soon 
produced and in course of time several other layers were 
formed which resulted in the final production of a large 
dome-shaped structure as shown in the photograph Tne 
structure was c mpleted on the third day when tne female 
commenced to lay her eggs which were received between the 
pectoral and ventral tins as they were extruded and were then 
suffered to sink slowly in the water Here they were col 
lected by the ex| e< tant male decked in hit resplendent breed 
mg colours and placed after being coated with mucus, 
below the mass of bubbles to whith they adhered From 
three to seven eges are extracted it a time and the process 
is continued until there ore from one hundred md fiftv to 
two hundred When the laying is over the female is 
kept away from the nest to prevent her devouring the eggs 
which are carefully tended by the male being constantly 
moved and from time to time rt-coated with slime 
On the third dav the eggs hatched the larvae remaining 
beneath the shelter if the bubbles From time to time soma 
fell off when they were immediately replaced by the watch- 
| ful male but in a day or two the numbers which became de 



lathed were 100 n iny for h in to secure although he fre 
quentlv had seven or eight in his mouth at once Some were, 
how ever recovert 1 from the bott 1 of the tank and returned 
to the shelter f the nest bul mdnv were devoured by the 
female Cventudllv all the lir c died and although the 
fishes bred 011 vo other otcas ons nine of the offspring were 


SOME RLCTM WORK Ob THE US GEO¬ 
LOGICAL bURVEY IN IHE WESTERS. 
S 1 ATLS 

TI it be pons bit for envy to lurk in the breast of the 
scientific worker thtn surf ly might we look for it 
in the geologist f thest islands when he regards the 
lot of his fellow worker n ss the Atlantic In the breadth 
of field open to reseirch in the freshness of the land and 
in the publ support accorded to his labours the geologist 
of the present dav in the United States may justly claim 
preeminence In the four memoirs before us a mere 
random select n from the recent publications of the U S 


By 


"I. 

0*0 


It ? ^ *°5l *■* d Deposits of Northern Arkansas By 0 I J 
oU*r« Pp 1 t » th 17 plates and 6 figarot 
The Copper Deposits of lbs Encampment District Wyoming 

oT the’ ?l«th^*§'iS <1 lffu*5 Ulr By J D ; 
aod others Pp see »uh so plates and 16 Alone 

A Laologicsl Reconnaissance across the Bum root Rings and 
wytor Motmta ns n Montane and Idaho By W Liadgren Pp 
with ij plates and 8 figures r r 

. l*rofasMial Papers Noe >4 15 *5 and s; of lbs US 

logical borrey (Washington 1904) 
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Geological Survey *11 these stimulants are conspicuous 
The memoir on the Bitterroot Range alone deals with an 
are* of about is ooo square miles respecting which our 
scientific knowledge has been hitherto of the scantiest 
while the other three though professedly more limited in 
scope treat in detail of areas ranging from about 450 
to $60 square miles which may be taken at selected 
illustrations of parts of the vast region wrst of the 
Mississippi 

Of course *it is not area only that counts in geology 
and in considering the magnificent distances of the Great 
West we may take heart in that our own shreds of land 
have not been carved out of some wide monotonous tract 
covered by a single formation within which it might be 
the fate of an ardent geologist of limited means to find 
himself hopelessly tethered 1 It is indeed fortunate that 
in the geological map Of the world the British Islet 
lie as it were athwart the index 

It is less easy to find consolation when we compare 
even the most presentable of our British geological publi 
rations with these beautifully printed and liberally lllus 
trated memoirs wherein the native asperities of the 
technical treatise are to smoothed and adorned that they 
are hardly perceptible Take for 
example but comparisons are 

proverbially odious and moreover 
the one in mind has been frequently 
made with no good result so let it 
pass 

It is noteworthy that all four 
treatises give the results of investiga 
turns which although essentially 
scientific in scope have centred 
around the economic resources of 
the specified districts In all caws 
also the prospector and miner work 
ing more or lees at haphazard had 
made considerable progress in de 
veloping the metalliferous deposits 
before the advent of the geologist 
whose function has been to explain 
the general principles deducible from 
the discoveries already made ind to 
indicate the lines along which further 
exploration may proceed with the 
beet chance of success This is the 
proper course for it is not until the 
average practical man begins to 
feel the need for professional advice 
that he is likely to pay much heed to 
such advice if it be proffered him 
All the memoirs and more especially 
that on the northern Black Hills 
give full descriptions and many illustrations of the 
principal mine workings to which we need not further 
refer 

First on our list stands the description of the xinc and 
lead deposits of northern Arkansas by G I Adams 
assisted by A H Purdua and E V Burchard with 
a palaeontological appendix on the correlation of the 
formations by E O Ulrich Though occurring mainly 
at a lower stratigraphical position these metalliferous de 
posits appear to be very similar in mode of occurrence 
and in character of vein stuff to the lead ores of the 
Carboniferous I imestone of the north of England 

The principal locus of the deposits is in the Yellville 
formation a dolomitic limestone of Ordovician age but 
they also range upward less abundantly into Lower 
Carboniferous Limestones The Silurian system appears to 
be absent from the district described and the Devonian 
is represented only by impersistent sandstone and shale of 
which the maximum thickness does not exceed 40 feet The 
region has been little disturbed igneous rocks are absent 
ana the Ordovician rocks still maintain their nearly hori 
xontal position Nevertheless there has been in some 
places much differential movement among the strata prob 
ably as the result of compressive forces whereby the 
thinner and more brittle beds have been brecciated and the 
fragments made to rotate or to shear past each other 
producing the structure that in 
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termed crush-conglomerate These breccias have per 
mitted the percolation of the ore bearing solutions and 
are sometimes enriched by metalliferous deposits though 
usually only in the viumtv of the nearly vertical fissures 
which appear to have formed the principal channel! of the 
mineralised waters It is suggested that the ores repre 
sent the concentration of minerals originally disseminated 
in the country rock and more especially in the 
Missitsipptan (Carboniferous) limestones this concentration 
having been effected by waters which after circulating 
through the upper belt of weathered rock have passed 
downward to the belt of cementation 

The next memoir carries ut some 700 miles north west 
ward to the southern I order of Wjoming and to a 
geological province of utterly different character I he 
Copper Deposits of the Fncampment District ’ by A C 
Spencer describes a hilly region on the ( ontmental Divide 
ranging in altitude from about 6650 feet to n 007 feet 
occupied for the most |art by a complex mass of pre 
Can brian rocks broken into and altered by igneous 
intrusions with Mesozoic formations lying upon tha flanks 
of the ancient massif as foot hills and dipping away 
beneath the surrounding prairie The pre Cambrian group 



Zone to the loft and Glacial Amphitheatre 


schists derived from bedded volcanic 


1 countrv has been 


and shales quartxite and slate__ 

| thick conglomerate v th intrusions of quartz-diontes 
1 gran tes and gabbros in great variety I he structure of 
I the sedimentary rocks of this group is nterpreted as a 
' syncl nonum striking east and west with its component 
strata dipping invariable to the south With respect to 
the conglomerate it is noted that though locally almost 
unchanged from its or g nal condition it is more frequently 
metamorphosed ind that this metamorphism both 
mechanical and chemical has often been earned so far 
that the contained botld rs ind pebllcs have been mashed 
into disc like plates ind the rocks bv re-crvstallisation 
converted into a gneiss the origin of which would be 
entirely indeterminate eveept through the study of its 
gradual passage from the unaltered condition Certain 
mineral transformations described in the gabbros are 
assigned to dynamic pressures insufficient to inaugurate 
actual crushing and also unaccompanied by a notable 
degree of hydration The copper ore* which constitute 
the chief mineral wealth of the district occur under diverse 
conditions which are carefully described and classified 
It is believed that a large part though not all of the 
metalliferous depos ts had their original source in 
the gabbroe of which eighteen samples representing 
various phases of the rock were tested in the laboratory 
of the survey and in each case yielded traces of copper 
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In the richest lodes the ores appear to have bead con 
centrated by ascending solutions 

In the third memoir we are transported some 500 aulas 
north eastward to consider the economic resources of the 
northern Black Hills of South Dakota A brief sketch 
of the general geology of the district is given in part 1 
(38 pages) by 1 A Jaggar jun and the rest of the 
volume forming part n by J D Irving and S F 
Emmons deals fully with the economic resources The 
dome like structure of the Black Hills with their laccolitic 
intrusions of igneous rock is already well known The? 
rise like an island in the midst of the Great Plains with 
culminating peaks of pre-Cambrian granite intrusive In 
Algonkian schists and these same schists and granite 
may be followed outwird from the centre of the H Its 
to an ekicircling escarpment of Palseosoic rocks dipping 
away on the northern southern and eastern sides and 
mantling over the schists to form an extensive forested 
limestone plateau on the west The limestones have been 
crushed in places into pseudo-conglomerates and Dr 
Jaggar suggests a similar origin for many supposed con 
glomerates or mtraformational breccias that have been 
described in other part* of the continent 

lhe picture of the region presented in the first few 
' pages of part 1 11 remarkably clear and impressive 

The Cumbrian series of shales quartz to sandstone and 



The last memoir of our series which takes us again 
000 miles to the westward is the description of a gw 
logical reconnaissance across the Bitterroot Range end 
Clearwater Mountains in Montana and Idaho, by 
Waldemar Llndgren and is in some respects the moat 
instructive of the senes but unfortunately we have no 
•pace in which to do It justice It deals with a vast tract 
of mountainous country for the most part exceedingly 
difficult to traverse and as yet very imperfectly explored A 
huge batholith of granite or quartz monzAnite 300 mile* 
in length from north to south and to to 100 miles in 
width occupies the central part of this region and has 
been locally pressed and deformed especially along its 
eastern margin into gneiss Sedimentary rocks are com¬ 
paratively restricted in their range and the age of most 
of those which ere exposed is doubtful as no well defined 
foesils have been found but it is believed that along 
with complexes of pre Cambrian age the Tnasaic Carbon 
iferous and possibly older Palseosoic systems are repre 
•anted In the west the country >• overspread by the 
great Columbia River lavaa of Tertiary age The physio 
graphic features of the region are of extreme interest and 
are carefully discussed Ft is shown that the Clearwater 
Mountains had already acquired a sharply accentuated 
topography before the outpouring of the Columbia River 
basalts and that the lower portions of the principal valleys 
were flooded and dammed by the 
lava flows The most important 
structural feature of the region bow 
ever is the great fault by which the 
Bitterroot Mountains have been ele 
vated on the west and the Bitterroot 
volley carried down on the east This 
fault plane is described as being re 
markably flat though apparently 
normal It is supposed to represent 
a twofold movement by which the 
foot wall has been raised and the 
hanging wall depressed It indicates 
a vertical movement of from aooo to 
booo feet and the horizontal com 
ponrnt is estimated to be at least 
two miles The schistose belt of the 
granite underlies this plane and the 
structure is considered to be an out 
come of the disturbance Move 
apjpeara to have continued 


along 


fault up 


G W I 


The prowling rock n grs I 


thin limestones 300-400 feet thick which rest in bold 
unconformity upon the upturned edges of the Algonkian 
schists include at the r base an irregular con 

glomerate evidently an ancient beach-deposit This 

basal Cambrian conglomerate contains detrital gold 
derived from the erosion of auriferous lodes in the 
Algonkian rocks and according to the present authors, 
has been further enriched by later infiltration It thus 
constitutes in favoured localities a gold producing ore 
second only in importance to the lodes in the underlying 
Algonkian >. The last mentioned lodes are usually fissured 
belts of rock along which the precious metal accompanied 
by other minerals has been more or less irregularly de 
posited by permeating solutions Another important source 
of gold is described under the heading of Refractory 
Siliceous Ores These ores represent the replacement of 
portions of the Cambrian dolomltised limestones by silica 
and other minerals Including gold that appear to have 
been earned upward in solution by waters ascending along 
vertical joints These waters when checked by a com¬ 
paratively impervious bed tended to spread out laterally 
along the dolomites which were partially dissolved ana 
replaced by other substances This part of the memoir ic 
illustrated with some beautiful plates of microscopic slides 
Besides gold the distnet has yielded ores of silver lead 
wolframite and a little copper with some traces of tin 
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ANTHROPOLOGICAL NOILS 

A N interest ng paper by A L Kroebtr on the types of 
“ Indian culture in Californ a is to be found in vol 11 
of the Publication* of the University of California- 
1 American Archaeology and Fthnology 1904 Ethno- 
logitally California is characterised by the absence of agri 
I culture and pottery by the total absence of toteimsm or 
gentile organisation by an unusually simple and loose 
I social organise! on in which wealth plays a rather 101 
I portant part by the very rude development of all arts 
1 except basketry by the 1 ick of realism in art by a slight 
I development of fetishism and by the conspicuous lack of 
symbolism and ritualism by the predominance among 
ceremonials of mourning and Initiation ntes and by a con 
•iderable development of true conceptions of creation In 
mythology The natives are of an unwarlike nature and 
lack intensity and pnde It will therefore be seen that in 
almost every instance the Californian Indians an among 
the least characteristic of the Indians of North America 
being lacking in the typical qualities of that race and 
thus they are the most generalised of the peoples of that 
I continent In the same volume Dr Kraeber give* an 
1 account of the languages of the coast of California south 
of San Francisco 

Dr*. A Bloch and P Vigier have re examined the hair 
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follicles of negroes (Bull «t M/m Soc d’Anth , Pans 1904 
p 104) and Have obtained Interesting results 1 be follicle 
forms at least half a spiral and Is not flattened the 
distribution of hair on the scalp is uniform but all the 
hairs of the same spiral tuft have the lntradermic portion 
of their curves orientated in nearly the same direction and 
it is apparently this uniformity of the neighbouring follicles 
that determines the formation of spiral tufts a semi 
circular oblique crest ridge of fibrous tissue constricts the 
upper portion Vif the hair bulb and thus causes the flatten 
mg of the hair and its spiral twist 

Mr b H C Walsh in an illustrated note on stone 
implements found in the Darjeeling district {Journ As 
Soc Bengal Ixxm p ai) states that all the implements 
he found were polished celts with the exception of a 
dumb bell shaped hammer head The general belief of the 
people is that these axe heads are thunderbolts which have 
fallen from heaven they are chiefly found with the medicine 
men who use them as charms in their incantations to 
drive out or cure disease and also on account of their 
reputed medicinal properties when mixed with water on 
several specimens the scraping or rubbing on stones to 
obtain medicine is very noticeable Numerous references 
to other papers dealing with the subject are given On 
p 37 of the same Journal P O Bodding describes some 
shoulder headed and other forms of stone implements in 
the Santa! Pargans it is not yet clear who were the 
makers of these distinctive implements—possibly they were 
Mon Kmer and Munda peoples The Journal also contains 
some interesting folklore 

Some time ago M Verneau directed attention to some 
skulls from Palseohthic interments at Mentone with a re 
markable negroid aspect and M HervA has noted two 
somewhat similar Neolithic skulls from Brittany Prof 
Manouvner points out in the Bull et M/m Soc d Anth 
Paris (1904 p 119) that all these negroid” characters 
occur in European or other non African skulls but they 
are very rarely found in conjunction All the skulls of 
this type are female in following out this hint Dr 
Manouvner discusses the negroid 1 characters and comes 
to the conclusion that in a dolichocephalic population in 
which the prognathism of the men is so marked a corre 
•ponding degree of prognathism in the women, combined 
with other characters that are charactenstic of female 
skulls would give a negroid appearance without any need 
to conclude that there waa a negro element In the popula 
tion The same author descnbes (p 67) a remarkable tre 
panned Neolithic skull and (p 101) some senile Neolithic 
skulls 

As the recult of a long and careful comparative study 
of the skeletal variations of the foot in primates and in 
the races of man 1 h Volkov (Bull it M/m Soc d Anth 
Pans 1903 1904) arrives at the following conclusions — 
The skeleton of the foot of the prosimians bears many 
traces of the prim tive type of foot of the ancient mammals 
and presents many intermediate forms between this type 
and that of the foot of monkey* The skeleton of the foot 
of the lower primates appears to be the result of adaptation 
to arboreal life of ancestors whose foot resembled that of 
existing rodents The skeleton of the foot of anthropoids 
represents the extreme of this adaptation but at the same 
time (among the hylobates and partly in the gorilla) the 
beginning of adaptation to standing and to bipedal pro 
gression The skeleton of the foot In the lower races of 
man presents as a whole and for each bone in particular 
evident and numerous traces of adaptations charactenstic 
of climbers antecedent to the assumption of the erect atti 
tude and bipedal progression The ethnical characters 
range from the oblique and flat foot to the straight and 
arched foot Consequently the arch of the foot represents 
the most essentisl character from an anthropological point 
of view The index of curvature that is to aay the re 
latlon between the height and length of the foot or 
especially the tarso-metatarslan length should be con 
sldered as a very important anthropometric datum The 
skeleton of the foot of the new born infant reproduces 
primitive and transitory forms in the development of the 
human foot in general and thus Its study possesses a very 
great anthropological importance 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camsrhx,x —The following is the speech delivered by the 
Public Orator Dr Sandy* on Thursday last in presenting 
Dr h B Tylor F R S professor of anthropology in the 
University of Oxford for the degree of Doctor In Science 
honoru causa — 

\de*t vir et propter aetatis dignitatem et propter etudia in 
rerum originibus primis exquirendis praeclare posita inter 
pnmos merito numerandux quern lamdudum adm rati nunc 
demum honors diu debito decoramus Abhinc annos quinque 
ct quadraginta consuetudines Mexican.™ antiquas diligenter 
ixploravit Deindr de pr sco hominum cultu opere in 
max mo et doctrinae vanae pianissimo plus quara semel 
disput ivit Ulo vero in opere animarum prueaprtun in 
regno perlustrando aliorum antecuroor ronstitutus success 
oribus omnibus factm splendidam praetulit Demque de 
anthropologia universa egregie duxeruit hominum lpsorum 
studium homimbus 1 npr mis propnum esse lure optimo 
arbitratus Nemo fortasse magis merito liberalitatem lllam* 
lerrntianam prae se ferre priest — 

homo sum humani nil a me alienum puto 

The proposals forwarded by the Studies Syndicate 
have been rejected by the Senate bv roughly speak . 
mg three to two The poll taken was the largest on 
record and on the Gra e affecting Greek the non facets 
were 1559 and the placets 1053 The result is ex 
tremely disappointing to all those who wish to see 
Cambridge take its rank as a leading university in the 
Empire There is however a strong consensus of opinion 
that the matter should not be allowed to rest where it 11 
Perhaps a consultation between the two opposing bodies 
might lead to some plan acceptable to the more moderate 
members of both parties 

The Vice-Chancellor announces that he hat appointed 
Colonel Sir Frank Younghusband K C I E to the office 
of reader on Sir Thomas Redo s foundation for the present 
year 

Mr E H Hankin Fellow of St John e College and 
analyst and bacteriologist to the North West Provinces and 
Oudh has been approved by the general board of studies 
for the degree of Doctor in Science 

Mr H O Arnold Forstkr M P Secretary of State 
for War has consented to give away the prizes to the 
students at the Woolwich Polytechnic on April 1 

I hr Huxley lecture of the University of Birmingham will 
be delivered by Prof F B Poulton F R S in the large 
lecture theatre of the Midland Institute on Thursday 
March 33 

In the Engineering and Mining Journal Mr G S 
Raymer gives an illustrated description of the Simpkins 
laboratory at Harvard it is designed for the study of 
continuous ore dressing operat ons on a considerable scale 
the plant consisting of a 5 stamp battery and additional 
apparatus of the most r cent type 

Iiiii formal opening of the new building of the £cole poly 
techn que of Montreal 1 affiliation with Laval University 
took place on January 38 This school was founded in 1874 
to give 1 rench Canadian jouths an opportunity of obtaining 
a training in practical science Its sphere has been limited 
but with the new build ng and improved equipment better 
results are anticipated 

Mr Charles H Hacklbv of Muskegon Mich has made 
we learn from Science a beauest of Jo oool to the Hackley 
Manual I raining School of Muskegon which added to 
72 oool already given by Mr Hackley makes the school a 
total endowment 133 oool Mount Holyoke College will 
receive we learn from the same source 34 400! aa the 
residuary legatee of the late Mr Edmund K 1 umer 

In an article entitled The Lesson of Coopers Hill ” the 
Indian Daily Telegraph of February 1 institutes a com¬ 
parison between the methods of government in the cases 
of Coopers Hill and the City and Guilds of London technical 
colleges The success of the latter is traced to adaptation 
in them of the methods followed in the great German poly 
technics which is shown by their senates or college boards 
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respondble /or their educational systems The article prp 
ceeds to direct attention to the Ihomason Civil Fngtneering 
College at Rurld in connection with a proposal at a feclnt 
meeting of the Allahabad University to abolish the faculty 
of engineering and favours the introduction in the college 
at Rurki of tne method of government which has assured 
the success of the colleges of the City and Guilds 

The Berlin correspondent of the Times states that in jhe 
course of a debate on the estimates for the Ministry of 
Education in the Prussian Chamber on Mar h a in official 
of that Ministry Geheimrath Reinhardt gave come interest 
log information with regard to the success of the so called 

reform schools in wh ch the study of the (lassies is 
begun at the age of twelve and Greek not until the age of 
fourteen One great advantage of this systen 11 that the 
decision to assign a pupil to the modem (Renlschule) or to 
tat qlauiia) school (Gymnasium) can be postponed to a 
Sfwge jvfien Jit* abilities md tastes con be better estimated 
40 dSe 1 mr«(h Reinhardt stated that the system of this reform 
schoqM' had Jutherto been adopted at thrse classical Gym 
nasia and the result was that of 113 pupils n the h ghest 
form who presented them* Ivts for the lrtu ng examination 
only four failed to pass and of these four three succeeded 
. six months tater Experience had show n that as a result 
of beginning Latin and Greek at a later age than was 
customary the interest of the pupils in their work was ren 
dered keener and their dil gence was certainly in no wise 
Inferior to that of the pupils of the ordinary Gymnasia 
r he fourth annual report of the executive committee of 
the Carnegie Trust states that sums amounting to 38 114! 
have been claimed and handed over to the four Scottish 
universities during the year The grants for library purposes 
and for provisional assistance in teaching amounting in all 
to 6400! have been fully paid I he grants for buildings 
and permanent equipment available for 1904 including a 
balance of 12 635! unexpended in 1903 amount to 33 034I 
Of these the sum of 20 146I has been claimed Claims for 
graijts towards teaching endowments amount for the year 
to 11 568I These include contributions to the foundation 
of two chairs—that of history in the University of Aberdeen 
and that of geology in the University of Glasgow The 
scheme of endowment of post graduate study and research 
has now entered upon its second year rhe total expenditure 
for 1903-4 under the scheme was 3386I The estimated 
outlay for the current academic year Is 5177! Applications 
for fellowships scholarships and grants for 190S-6 must 
be lodged on or before JMay 1 with the secretary to the 
trust from whom application forms and regulations can 
be obtained In the research laboratory of the Royal College 
of Physicians the purchase of which was announced in the 
previous annual report the superintendent reports that the 
past year has been one of steady and satisfactory work in 
ill departments Thirty fiva workers have held places in 
the laboratory and have been engaged in forty seven in 
vestigations 

Tm twenty seventh annual general meeting of the In 
stitute of Chemistry mi held on March 1 In the course 
of an address Mr David Howard the president referred to 
the steady growth of the institute saying that he thought 
there was still a wide field for those possess ng the highest 
chemical knowledge and skill and that those who had to 
call tn the aid of such knowledge and skill werr bee lining 
more and more alive to the importance ol employing only 
theiproperly trained and competent He emphasised the 
importance of requiring all candidates to produce evidence 
of a high standard of general education The professional 
chemlstuiould be a professional man as well as a 1 hermit 
and must therefore possess that general culture which is 
essential if he is to deal with his work m a professional 
spirit Referring to the position of the institute m con 
nection with the Sale of Rood and Drugs Arts he mentioned 
that 94 per cent of the public analytical appointments were 
held by fellows of the institute The president alluded to 
the action of the Board of Agriculture in encouraging pro 
vincial technical and agricultural colleges to undertake pro 
femional chemical work gratuitously or at purely nominal 
fees In the endeavour to help dairy farmers the board has 
induced the colleges which are maintained by grants for 
techm&I education for the benefit of a particular class to 
con pete with professional chemists particularly those re j 
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tamed by the agricultural associations at the expense of 
the general public The president held that the colleges 
need the grants for the promotion of the education of 
farmers In the science and practice of agriculture, without 
diverting them to other purposes It is for them to instruct 
the farmers in agricultural chemistry 


SOC1FTIES AND ACADEMIES 


Royal Society February 2 — 1 he Theory of Photographic 
Processes on the Chemical Dynamics of Development 
By S E Sheppard and C E K Maaa 
If a photographic plate be exposed to Ii^ht and 
developed the transparency to light of the silver de 
posited is related (0 the mass thereof by the equation 
D = —log ,T wheie D (termed the density) is proportional 
to the mass of silver per unit area This relation has been 
confirmed with grrat care for densities varying from o 5 to 
3 5 and for the plates and developer used a density of 1 00 
corresponded to 001031 gram of silver per 100 sq cm 
This quantity is termed P the photometric constant of 
the deposit 

A study of the relation of the density to the time of 
development resulted as follows — 

(a) i he silver def osited increases rapidly at first then more 
slowly and finally tends to a lim t 

(b) This lim t depends only on the exposure 

(c) Ihe velocity depends on the concentration of the 

(d) A soluble bromide reduces the velot ty but the slow 
ing off with time is not so rapid 

A theoretical investigation of development based on the 
theory of reaction velocities in heterogeneous systems led 
under certain conditions to the equation dD/dl = *(Doo -D), 
w Duo <s the limiting densitv D that at the time t On 
integration this leads to the expression 
1 t log Doo/Djo -D=« 

(Doo - D) IS then the reacting surface 
k was experimentally shown to be constant 
Farther as ■ is theoretically A/8 a where A is a 
diffusion constant 8 the diffusion path and a the concen 
tration of the reducer the velocity should be proportional 
to this which was experimentally found 
The addit on of alkaline bromides gradually alters the 
course of the reaction introducing an induct on period but 
for the maximum velocity exlog Br—a constant 
The value cf * depends greatly on the physical condition 
of the plate d mnnhing w th keeping probably from 
lowered diffusivitv 

An important deduction from the development formula is 
that the ratio of the densities due to two exposures is con 
stant and independent of the time of development which was 
confirmed 

For a series of increasing exposures for a certain range 
Hurtcr and Dr (held showed that D—yflog E/») where 7 is 
development constant 

Hence as 7 is proportional to D and as 


1 t log D 00 /D ao D —<r 

therefore 1 t log 7oo/7oo expression which may 

be used to compare the velocities of different developers For 
ferrous oxalate c trite and fluoride the following table was 
obtained — 


Ferrous ritrate 
Terroui fluoride 
Ferrous oxalate 


Relative efficiency 


Further communications are to be made on the influence 
of temperature of soluble bromides on the reversibility of 
the reaction on the microscopy of and on the exposure and 
development nature and destruction of the 1 latent image ” 
The object of the investigation is to make the study of 
development quantitative and to bring it in line with general 
physicochemical theory 
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Chamieal Society, February 15 —Prof W A Tildeo, 
F R S president, in the cheir —Nitrogen halogen deriva 
tavea of the aliphatic diamine* F D Otattawar I he 
compound* ethylenetetrachlorodiamine ethylenetetrabromo 
diamine and other aimilar bodie* (thrived from diamine* or 
their diacyl derivative* were described -The nitration of 
subatatuted usophenol* J 1 Hawltt and V H Mltohell 
Hie authors have systematically studied the action of dilute 
nitric acid qpd of a mixture of concentrated nitric and 
sulphuric adds on the three mtrobenzeneazophenols —The 
estimation of saccharin C Procter The process described 
by E Emmet Reid for the estimation of saccharin has been 
tested and found to be convenient and trustworthy 1 he paper 
also described a simple volumetric process by means of 
which the combined percentage of o bemoicsulphimdc and 
p sulphamidobriuoic acid in commercial saccharin can be 
determined —1 he analysis of samples of milk referred to 
the Government Laboratory in connection with the Sale of 
Food and Drugs Acts T E Thorpo This paper contained 
the results of an inquiry into the changes which occur in the 

souring of milk and especially as to the effects <f these 
on the usual analytical constants of milk —The condensation 
of anilinodiacetic esters in presence of sodium ethoxide 
A T dto Moullplod —The basic properties of oxygen at 
It w temperatures additive compounds of the halogens with 
organic substances containing oxygen D Molntosh A 
continuation of previous work on the combination of organic 
compounds containing oxygen with the halogen hydrides to 
form definite compounds —Organic derivatives of silicon F 
S Kipping The preparation and reactions of a number of 
these compounds were described For the purpose of 
systematic nomenclature these compounds are regarded as 
derivatives of silicon* SiH, or of ttlteol SiH, OH —Photo 
graphic radiation of some mercury compounds R de J 1 
* truth* rs and J L Marsh The mercury compound 
HgC,N, i(NH, NH C.H,) was found to act on a photo 
graphic plate through paper and aluminium foil and shghth 
through sheet zinc Phenylhjdrazine and a number of 
mercury salts were also found to exert a similar action 

Royal Microscopical Society February 15 —Dr Dukin 
field H Scott F R S president in the chair —The Finlay 
son comparascope Mr r Inlay son The arrangement 
exhibited provides a means of examining two slides simul 
taneously —An optical bench for microscope illumination 
microphotography micro projection lantern projection &c 
and a large photomicrographs and enlarging camera both 
bench and camera being on rigid iron tables provided with 
castors sutd fixing pedestal* C look —Practical micro 
metsdlography J E Stead, F R S Mr Stead described 
the machinery by means of which metal* may be rut and 
polithed rapidly and explained the vanou* operations of 
cutting grinding and polishing Many specimens shown 
by mean* of the epidiascope exhibited clearly the deta Is 
of the surface and especially the coloration The beautiful 
colours produced by the heating process by which son e 
portions became oxidized more quickly than others were 
very striking especially in the case of a specimen of 
a polished section of a meteorite which almost equalled in 
brilliancy and colour that well known microscopic object the 
wing of Morpho mtnclaui 

Physical Society, February 34 —Prof J H Poynung 
IRS president in the chair —On the curvature method 
of teaching geometrical optics Dr C V Dryedal* 1 he 
paper has been undertaken with the two fold object of giving 
a systematic exposition of the method of teaching elementary 
optics which the author has found most suitable and of 
giving an introduction to a subsequent paper on the treat 
ment of aberrations by curvature methods —Dr Meisling s 
colour patch apparatus R J Se w tse The apparatus is 
simple in its principle and construction and is specially 
adapted for testing colour blindness—A method of illus 
(rating the laws of the simple pendulum J loheflsM 
A pendulum is fitted at its lower end with a narrow hori 
zoctal framework carrying vertical transverse wires During 
the oscillations of the pendulum these wire* are caused to 
cut a jet of mercury and time signals are sent to the re 
cording mechanism of a chronograph The distances 
between the wires are known and together with the time 
measures they yield a displacement time curve of the motion 
From this the kinematkal curves and equation* of the 
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moving system may be deduced by the usual method* In 
the ,actual apparatus a tuning fork arrangement with an 
aeriiraiy of about 1 200 of a second is used a* the chrono¬ 
graph and the results obtained from the pendulum are 
accurate to about three per cynt 1 he principle has also been 
applied to torsion pendulums —String models of optical 
■ysteffis J Oehoflald In these models the lenses and 
prisms are made of rellhloid so that the paths of rays 
through them can b shown 

PSRIS 

Academy of Sciencsa, February 27 —M Troost m ther 
chair -The precaut ons ne essary in the mode of escecUtiOn 
of certain researches requiring high pre sion Mr lwU, 
A lengthened study as to the cause of some systemdtfc-esrors 
in the c rcle of a mer dian instrument wrongly attrtouted 
to fl x re of the circles showed that these effects wefWfOb 
ti bid definition of the Images of the lines, and coMfl'be 
remedied by increasing the definition of the reading* huese^ 
scopes and improv ng the light ng In the oetenmnatite 
I the constant of aberration ind of refractiod, Fy fneffnt 
of a double mirror cut out of one block of glass a cWortru- 
t on of the image was obseived which rendered Accurate 
readings difficult The form to be given to the two re¬ 
flecting sirfaces to get regular stellar imageb has been 
worked out —On the observation of the partial eclipse of the 
moon of February 19 M Pulssin The twelve photo¬ 
graphs taken are discussed in detail and in some respects 
are not in agreement with descriptions given before 1866 
Recent observations render improbable any new changes in 
the moon s crust —On an application of the iris diaphragm 
in astronomy M tal*t An iris diaphragm introduced 
into the plane of the micrometer wires of an eyepiece has 
th effect of suppressing diffused 1 ght and thus facilitating 
observations on faint object* Families of Lamy with plane 
orthogonal trajectories G Oarrtis —On algebrau. surfaces 
Federigo Inrkiu** —On functions with an infinity of van 
able* Maurice Frdchat —On some theorems of Riemann 
P Patou —T he theory of the limiting trajectory of an 
aeroplane Marcel Brtllouln—On the intensity of photo 
graph c impressions produced by feeble illuminations C 
0utters It is shown experimentally that in a photographic 

negative the contrasts are exaggerated in the faintly illu 
mimted regions and attenuated in the more strongly lighted 
parts On a positive on the contrary the differences of 
lighting are faithfully reproduced —On the kathode rays 
em tted by the anode E ftogovaky—The surface tension 
of a dielectric in the electric field Ch Portin In an 
electric field of ao 00 volts per centimetre normal to the 
surface the relative variation of the surface tension of the 
petroleum if it exists is less than 17450th If the variation 
of the surface tens on with the strength of the field be 
regarded as negligible the arrangement of apparatus 
described serves as a new method of measuring the specific 
inductive capacity of the liquid —On the spectra of the 
fluorides of the alkal ne earths in the electric arc Ch 
Psibry —On the lonisat on due to the radium emanation 
Wilt am Dunn* —On the purification of gadolina and on 
the atomic wreight of gi lolimum G 1/rbsUn rhe method 
ot purification adopted was the fractional crystallisation of 
the double nitrate of gidolin u n and nickel from nitric acid 
of dens ty 1 3 The purity of the product was established 
by the constancy of the rat o between the crystallised sulphate 
and the oxide and the mean atomic weight is given as 
1,7 23 (O =» 16) The spark spectrum of this product U beuig 
spec ally studied by Sir WilHain Crookes and tt)tf arc 
spe trum by Dr Eberbard who will publish their results 
shortly —On some osmionitrites and on a nitrite of 
osmium I Wlnte*b*rt —A special constituent obtained 

in the temper ng of an aluminium bronze Pierre Be*ull.— 
On jS-decahydronaphthol and the octahydnde of naphthalene 
Henri Larons B naphthol reduced by means of the 
Sabatier and Senderens reaction gives rise to several sub¬ 
stances from which the decahydnde was separated iq tile 
pure state rhat it is an alcohol was clearly shown by the 
preparation of the acetate and the phenylurethane and 
also by its dehydration to naphthalene octahvdride by potato 
mm bisulphate—On the glycol of anethol E VarssM 
and L QsS s frsy —The characters of the polygastric 
muscles J Oh* l n*—On the salivary cephalic and mdtft- 
thoracic gland* of some Hemiptsrs I Korda*.—The 
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MODERS OPTICAL THEORY 
An Introduction to the Theory of Optics By Prof 
A Schuster FRS Pp xv+340 (London 
Edward Arnold 1904) Price 15s net 

P ROF SCkuSTFR has done excellent service 
to teachers and students alike by publishing 
this book which flfjs a very obvious gap It is an 
introduction to the theory and purposely does not deal 
with details of methods of measurement or instru 
mental appliance; these are properly left to courses 
of laboratory instruction At the same time the 
necessity for experiments and observations is every 
where present to the author s mind The book is not 
a mere mathematical treatise on simple harmonic 
motion indeed the analysis is generally easy and 
purely mathematical difficulties are avoided Prof 
Schuster writes as a physicist The physical meaning 
of the steps and processes employed is everywhere 
insisted on and the student is made to think through 
out 

The standpoint of the author is beat explained by 
two short extr lets from his pr« face After stating 
that the elastic solid theory of optics as developed 
in Fngland by Green and Stokes has proved 
insufficient he continues 

Those who believe in the possibility of a mechani 
cal conception of the universe and are not willing 
to abandon the methods which from the time ot 
Galileo and Needham have led uniformly and ex 
clusively to success must look with the gravest 
concern on a growing school of scientific thought 
which rests content with equations correctly repre 
senting numerical relationships between different 
phenomena even though no precise meaning can be 
attached to the symbols used 
And again 

The equations which it present represent the 
electromagnetic theory of light have rendered 
excellent service and we must look upon them as a 
Iramework into which i more complete theory must 
necessarily fit but they cannot be accepted as 

constituting in themselves a find theory of light 
The study of physics must be based on a 
knowledge of mechanics and the problem of light 
will only be solved when we have discovered the 
mechanical properties of the ether While we are 
in ignorance on fundamental matters concerning the 
origin of electric and magnetic strains and stresses 
it is necessary to introduce the theoretical study ot 
light by a careful treatment of wave propagatun 
through media the elastic properties of which ire 
known A study of the theory of sound and of the 
okl elastic solid theory of light must precede there 
fore the introduction of the electromagnetic equations 
The book proceeds on these lines the first pprt is 
almost entirely kmemntical, the second part deals with 
theories of light starting first from an analysis o 
the equations of motion of an elastic medium, then 
passing to those of the electromagnetic field and 
developing the two theories side by side as far as 
possible 

lo turn now to some details In the earlier 
chapters in accordance with the views (expressed in 
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the prefachp thf -uitbor deals with the properties of 
vibr&tihg ftjAharytul systems eg • t|Q k fir in a 
closed space ; «J>r a stretched string After sdme^dis- 
cushiqn as tp periodic motion in gehcrA tlW^qtration 
of motion */or an elastic body * prdwtfadng >. 1filari» 
Wftves ^of distortion ^is fdiwl in 
mermen and certain fundamental* results f^own 
to follow from its similarity to the equation for a 
stretched string Httyghens* principle of thh super 
position of small motion; is explained and then the 
readpr after a chapter on the nature of light is 
introduced to the prgiciple of interference 

The problem^ of diffraction are treated very fully 
making use of the method of Fresnel s zones the 
method is modified by the author in a manner which 
permits numerical resalts of a high order of accuracy 
to be obtairied wuholit the introduce n of Fresnel s 
integrals , 

After in interesting chapter on diffraction grains? 
vre tome to one on the theory of optical instruments 
in which thp resolving power of telescopes and 
spectroscopes is carefully discussed The theory of 
the microscope docs not find a place in Prdt, 
Schuster s book perhaps it belongs nthqr to the 
domain t f geometn il optics 

Fresnel s theory of double refraction is given 
fully and it is based nut on any unsound dynamical 
reasoning but 1 n the observed experimental fact 
that the velocities of wave propagation of A plane 
wave moving through a crystal art; givrtt by the 
axes of the section of a certain ellipsoid by the plane 
of the wave this is clearly the right way to deal 
with this problem When the laws of the propaga 
tion of light in a crystal are once determuied the dis 
cussion of the rays and brushes due to the interf r 
encc of polarised light follows easily and thus wi ire 
led to Part II which as his been alrctfdy said deals 
with theories of light 

The equations of motion art found both on the 
clastic solid and electromagnetic theory and the 
s mpler phenomena re considered fr m both stand 
points 

Ihe wtak points of the elastic solid theory how 
\er soon manifest themselves ind for the rest of 
the book the equitions of the electromagnetic thiory 
arc mostly used in dealing with dispersion 
Sclhneyers hypothes s of sympathetic vibrations is 
applied to the electrons of a molccih fcllowing 
Drudc and the usual expression connecting the 
refractive index and the frequency (blumd the same 
method is applied to explain the rotittry < ffccts of 
sugar and other active substances and in 1 most 
interesting scries of sections the Zeem in and other 
tilled effects are deilt with In the last chapter 
wt havt a discussion on the nature of light as the 
resultant disturbance irising from the individual 
vibrations of the molecules of the source Enough 
has probably been said to show the nature of the 
book but one characteristic should not be omitted 
Prof Schuster has included short historical accounts 
of the men who have imde the science of physical 
optics Among them we find die names of Young 
Fresnel Cauchy Stokes and Maxwell, the Interest 
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of the book u increased by thil course and the 
subject made more human 
In conclusion, it is perhaps sufficient to say that 
the treatment is marked throughout by the author s 
well known and admirable lucidity of style Take 
for example, the last paragraph m the book 
discussing die result which follows from the fact 
that as an extreme case for the green thallium light 
the periods of 88 per cent of the vibmting molecules 
ire identical within about one part in two millions 
If you had a great many clocks and found that 
taking fhelr average rate to b# correct not more 
th in one in eight would be wrong by a second in 
twenty three days that would represent the maximum 
amount of variation which one interpretation of the 
experiment allows us to admit in the case of 
molecular vibrations But wodld any milter under 
take to supply you with a number of clocks satisfying 
that test? It further it is considered th it the limits 
we have chosen for the possible variations of 
moltcuhr vibrations ire fir too gre it wc sec that 
though Sir John Herschel s saying that atoms 
possess the esscntnl character of manufactured 
articles is still correct \ct no manufactured article 
approaches in accuracy of execution the exactitude 
of atomic construction Wc may conclude with 
Maxwell that Each molecule therefore throughout 
the universe bears impressed on it thi stamp of a 
metric system as distinctly as does the metre, of the 
irchives at Paris or the double royal cubit of the 
Temple at kamic 

rFLhNICAl ANAIYS1S 
Manual of Chemical Analysis By E Prost D Sc 
Translated by J C Smith B Sc Pp iv + 300 
(London Maclaren and Sons 1904 ) Price 1 as 6 d 
net 

leihno Chemical Analysis By Dr G Lunge 
Translated by A I Cohn Pp vi+ijG (New 
York Wiley and Sons, London Chapman and 
Hall Ltd 1905) Price 4 s 6 d net 
R PROST S manual contains a number of 
selected methods dealing more particularly with 
mineral and metal analysis which have been compiled 
so the preface states for the use of the industrial 
chemist ind which the author assures us are the 
result of his own experience or that of specialists 
with whom he is in touch 
The analysis of mineral products—silicates phos 
phates clays cements iron and iron ores and the 
assaying of lead silver gold &c have been so 
fully elaborated that no analyst deserving the name 
would be satisfied without knowing the latest 1m 
provements m the methods connected with his own 
industry A chemist in an iron works for example 
wants all the information he can obtain from the 
specialist who has made a minute study of iron and 
steel analysis including the character of etched 
surfaces and through whose hands a large variety 
of specimens have passed The same, of course 
applies to raw materials and finished products of other 
manufactures The works analyst is not a student 
and though he may Wish to be informed on analysis 
in genera] it is not essential to his business 
Does Dr Prost’s book as a whole fulfil its 
promise? Whilst there is no doubt that many of the 
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methods answer to 1 the description given In the 
preface and will be* found serviceable to the works 
analyst it must be confessed there are also many 
others which fall short of it In too many instances 
there is a lack of descriptive detail, an absence of 
reference to recent Improvements and the omission 
of recognised and standard methods The common 
fault of this class of book it to be tob discursive; 
to cover too much ground The small treatise on one 
subject by an expert like Blair or Ledebtir on iron 
and steel analysis Brown on gold And silver assaying 
I unge on the ilk ill manufacture ta the sort of thing 
one would like to see multiplied 

The writer has no wish to deal unfairly with the 
manual under review It is not uniform in 
character and if the abovi criticism applies to certain 
stctions it is also abundantly evident that other 
pcrtions have be n carefully and conscientiously put 
together by one \ ho possesses a thorough knowledge 
of his subject Moreover the introduction of 
mechanical tests which are too frequently overlooked 
is a feature deserving mention The translator s 
attention should be directed to the fmis spelling of 
Stanfurt for Stissfurth p 41 Vollard for Volhard 
p 106 and Spies, il for Spiegel p 206 The lllustra 
tions suffer very much from the rough surface of the 
piper 

The name of Dr G I unge on the title page of any 
book and especially one connected with technical 
analysis would command 1 c ireful perusal and a 
thoughtful jud&m nt It must be confessed that in 
the present case the author has not done himself 
justice Anyone who purchased the volume in the 
hept of obtaining practical information on techno¬ 
chemical analysis (the translator s rendering of 
chemisch technischt Untersuchungsmcthoden) would 
to say the least be disappointed 

When it is stited that in 128 small octavo pages 
in addition to general operations and gas water 
and fuel aulyss the anal)sis of about eighty 
tochmcal inorganic and organic products is described 
further comment seems superfluous The subject of 
glycerine which comes under the section of soap 
may be taken as a specimen of the method of 
analytical treatment 

Glycerine is found in large quantity only in toilet 
soaps The method of determining it is given here 
because it must be examined by itself as an individual 
commercial artule and the glycerine yield of raw 
fats in the manufacture of steann must also be 
determined The determination is effected either by 
oxidation with potassium permanganate solution in 
alkaline solution precipitating the oxalic add formed 
as a lime salt and titrating toe latter or by oxidation 
with normal potassium-dichromate solution with the 
addition of an excess of ferrous sulphate solution of 
known effective value and then titrating toe di¬ 
chromate solution ’ 

This occupies half a page sugar is elaborately 
treated in four pages tanning tn two and a half 
dyeing in as many as seven mineral oils vegetable 
oils and fats in seven and so on The most useful 
page in the volume is the bibliography of important 
works of reference at the beginning though it is 
scarcely worth the price of the book J B C 
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THE ZOOLOGICAL RECORD 
The Zoological Record VoluiHe the Fortieth Relat 
mg Chufly to the Year 1903 Edited by D Sharp 
(London The Zoological Society 1904) Price 
30# 

‘WEAR by year this invaluable publication appears 
* with commendable regularity and year by year 
its bulk s&adily increases the bulk of the present 
Issue being nearly double that of its predecessor of 
forty years ago Hitherto the subscribers have yearly 
obtained more for their money but there are limits 
beyond which even the generosity of a great scientific 
society cannot go and it his consequently been 
decided although with reluctance that in future the 
price of the annual volume must be increased The 
bulk of the present volume has been somewhat 
diminish!.d by printing it on thinner paper than its 
predecessors and although this innovation may have 
been unavoidable in order to bring the weight within 
the limits la d down by the Post Office for transmis 
ion abroad it cannot be said to be altogether an 
mprovement as in places the type shows through 
n a decidedly obtrusive manner 
Whether such a radical alteration wii really 
levitable may perhaps be doubtful for it is quite 
evident that a large amount of space might be saved 
f a uniform plan were adopted throughout the work 
hor instance in the section on mammals 385 titles 
ire recorded and their subjects epitomised in a 
space of forty two pages whereas m the section on 
echmoderms no less than 105 pages are taken up in 
dealing with 339 papers 

If such prolixity is necessary in the one case it is 
equally essential in the other and conversely if the 
brief mode of treatment w II suffice in one instance 
it should be adopted n the other Much space might 
ilso be gained without any loss in the sections on 
reptiles and fishes as well as in certain others 
This lack of uniformity in treatment s n our 
opinion the one point in which this Record com 
pares unfavourably with the one issued by the com 
mittee of the International Scientific Record and it 
is high time that it was amended Surelv the editor is 
strong enough to keep h t> contributors in hand and 
to make them do the work his way and not their 
own As an instance of this slackness of the guid 
ing hand we may refer to the fact that in one of 
the sections the recorder has been allowed to adopt 
the spelling Meiocene and Pleiocene which is both 
wrong (on the supposition that we form our scientific 
names through the I atin) and pedantic If any 
alteration in orthography of this nature were per 
mitted it should be the substitution of Phstocene for 
Pleistocene but if such a change a ere made 1 
should run through the entire volume 
The comparatively early date at which many of the 
sections are now sent to press renders it impossible to 
include so many of the papers for the year to which 
they specially refer as was formerly the case but this 
is a matter of no great moment so long as such 
papers make their appearance m the volume for the 
following year 
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Mistakes and omissions there must of course be, 
but these seem to be few and far between We notice 
however in the mammal part that Condylarthra has 
been put in place of Amblypoda while in the con 
eluding paragraph of the first page of his introduction 
to the insects the editor is guilty of a blunder which 
should cause him to be lenient to the shortcomings of 
his contributors Whether he can escape blame for 
errors like the omission of a reference number in the 
penultimate line of p ai of the mammal part 
may however be opei to question 
Taken all in all the volume is a marvellous pro* 
duction both as regards accuracy fulness and the 
comparatively earlv date of its appearance and the 
editor and his staff arc entitled to the best thanks 
of the geological world When we have said that 
tho Zoological Record still stands without a rival 
we have said sufficient R L 


OUR BOOK SHELF 

A Synonymic Catalogue of Orthoptera By W F 
Kirby Vol 1 Orthoptera Euplexoptera Cur 
stna et Gressona (horficulidae Hemimendtt 
Blattid<e Ma tidae Phasmid-e) Pp x + 501 

(London the trustees of the British Museum 

1904) 

The value of such a general synonymic catalogue as 
th s work is obvious but the increased interest which 
has been taken in Orthoptera in recent years and the 
rapidly accumulating mass of literature has made a 
complete and systematic catalogue of this order an 
urgent necessity The work is upon the same model 
as the author's previous catalogue of dragon flies 
Ihe species are numbered though no particular 
order appears to have been followed the distnbu 
tion is given 11 tho margin and synonymy is 
attached although a complete list of references is 
n t given in every case One of the most prominent 
ftaii res of tho list is the conscientious manner in 
vh h the luthor refuses to admit as synonymous 
such names as to the absolute identity ot which he 
* not personally convinced resulting m an apparent 
mult plication of species Thus on pp 30 ind 31 
wp find Spongtphora parallela S Ihermtnten S 
dy nt and S crocetpennu all entered as separate 
species though nowadays there are few who doubt 
their identity and fewer still who can discriminate 
between them Aga n on p 2 Dtplatys gerstaecken 
and D longnetosa are regarded as separate although 
it is impossible to distinguish them To such an 
extent does the author carry this principle that he 
idmits names published with figures only such as 
Pygtdtcrana huegelt Sharp and even Anctstrogaster 
petropoh* Wood based upon a reference and an 
illustration in a popular work But yet he relegates 
Psahs tndtea Hagenb vir mtnor Borin at a 
synonym of P guttata Borm although the desenber 
insisted upon the extreme variability of the older 
known species But questions of nomenclature and 
classification are of necessity controversial many 
may disagree with the authors arrangement of the 
genus I abidura in which a number of insufficiently 
described so-called species are regarded as valid 
only on account of the difficulty of proving their 
identity with the excessively variable and umveraalty 
distributed Labtduro nparta Pallas 
Otherwise changes of well known names are few 
We are glad to see Blatta retained at the expense 
of Styloprga for onentahe and not for germanlca 
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Hololampra Sausaura 1864 replace* the more 
familiar Aphlebia Brunner 1865 
But this catalogue should be received let* with 
criticism than with gratitude to the painstaking 
author and we hope the second volume will appear 
it an early date, it will doubtless include such 
omissions as have been unavoidable in the first 
volume owing to the time necessary for publication 

Percentage Tables for Elementary Analysts By Leo 
h Guttmann Ph D Pp 43 (London Whittaker 
and Co 1904) Price 3* net 
This book is only intended to facilitate the calcula 
tion of the results of an ordinary organic analysis 
and its title therefore is somewhat misleading It 
is stated that “ the tables have been carefully 
calculated and checked they are therefore absolutely 
accurate ’ After this statement nothing is left to 
us but to see if they are likely to be useful After 
careful consideration of this question we are 00m 
pci led to give an unfavourable reply If we have 
the analytical result that o 1173 gr of a substance 
gave oa86q gr carbon dioxide we can in the 
ordinary course of things by looking out the 
logarithm of 03869 adding the easily remembered 
logs of 13/44 and of 100 and subtracting the log of 
o 1173 get the log of the percentage But according 
to the tables before us we look out a number 
corresponding to o 117 and o 38 We then look ag un 
for a number corresponding to o 118 and o 38 We 
subtract the two numbers multiply by o 3 by means 
of another table and subtract this result from 
the first number looked out We next find a 
number corresponding to 0117 and 069 divide by 
100 and add this result and thus after four 
references to tables two arithmetical operations in 
the head one subtraction and one addition on paper 
we get our percentage Appeal to a themist 
constantly engaged in organic analysis has only 
confirmed the view that these tables ar< unlikely to 
save time or to promote exactitude in the cakrul ition of 
organic analyses A S 

How to Photograph with Roll and Cut Films * The 
Amateur Photographer ” Library No 30 By 

i ohn A Hodges Pp xviii + iso (london 
lazell Watson and Viney Ltd 1904) Price is 
net 

The ever increasing number of photographers and 
more especially amateurs who work with either roll 
or cut films will find in these pages all the necessary 
information for the production of pictures The 
luthor does not pretend to have written a treatise on 
the whole art and science of photography but he has 
given a straightforward account of the various oper 
ations that have to be completed to ensure good 
results The treatment is well suited for amateurs 
and the numerous well reproduced illustrations serve 
admirably to render many points clear 
7 he Telescope Bv Thomas Nolan (New York 
D Van Nostrand Company 1904) Price 50 cents 
The first edition of this small treatise on the 
elementary principles of optics as applied to telescopes 
Appeared in 1881 In the present issue the author has 
left this matter practically as it first appeared with 
only one or two minor corrections but has added a 
chapter describing in a brief manner the advances 
that have since been made At the end u also given 
a bibliography relating to the telescope which will be 
of service-|p those who wish to study more in detail 
different brandies of the subject to which slight 
references only have been given The book is 
published m the Van Nostrand Science Senes, and 
should prove a useful addition 
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The Infection of Laboratories by Radium 

Is a recent attempt in the physics building of McGill 
University to make elettroscopes with a very small natural 
leak repeated failures were encountered The rate of dis 
charge of several instruments carefully made waa found 
to be about sixty to one hundred times as large as that 
obtained by Mr H L Cooke two years earlier in the same 
building At first it was supposed that the insulation of 
the sulphur bead was defective But the natural leak was 
large and unaffected when the upper support of the sulphur 
bead was raised to a higher potential than the gold leaf 
system so that the insulation was not at fault Nor was 
the rate of d schargr altered when the electroscope was 
entirely surrounded by lead one imh thick Removal to 
another building prod iced no effect on the leak of the 
electroscope It uppe ired probable that the trouble was 
due 10 the radio ut vitv of the materials from which the 
electroscope was made A rude instrument made in a 
private house with a tobacco tin the amber mouthpiece of 
a pipe and a cork was fiund tu give better results than 
the most carefully constructed imminent in the physics 
building Some electroscopes were mxt made in the 
chemistry building i»ing materials which had never been 
into the physics building Instruments with a very slow 
rate of discharge w re now eas ly manufactured These 
were used to test nater als from vinous parts of the physics 
building and it was found that all were infected with 
e-cuted cctivitv Sheets of mica lead foil iron zinc and 
tin were all ictivt even when taken from drawers pr 
cupboards 

Of the substances tested the only one which showed no 
activity was some thin Dutrh metal leaf kept between tissue 
paper in a closed drawir About 90 per cent of the excited 
activity could b< remtied from the metal sheets by strong 
hydrochloric acid but the activity was transferred to the 
solution It ww also possible to volnt 1 se a portion of the 
deposit by raising the metal sheet to 1 red heat in a Bunsen 
flame Both a ind $ ravs were dete ti 1 but it was d fli 
cult to measure the r exact proportion The natural leak 
of an electroscope was ncreased to a measurable extent 
when a mica w ndow w is replaced b\ one cut from a sheet 
of mica kept in the physics building 

lhe difficulty of conducting radio set ve experiments in 
rooms where strong preparations of radium were present 
was early observed by Madame Cure ind later by Ftster 
and Geitel but the present experiments seem to show that 
lhe effect miy bo wdely spread The emanation from 
radium used in the hrge physics build ng ha* passed by 
convect on and diffusion mto various rooms In a few dais 
each fresh supply of e nanation is transformed into the rapidlv 
hanging substaners rad urn A B and C lhe furthei 
changes of the products of radium have been investigated bv 
Prof Rutherford an! described 1 > him in his Bakerian 
lecture (Phil Iran vol cc\ pp 169-319) and in a 
recent letter to Natlrl (February 12) In the former he has 
pointed out that bod cs exposed to the air in the open will 
be covered with an inv s ble film of radio active matter of 
very slow rate of ch ing and that the strong radio-activity 
observed in a room in which radium preparations have 
one* bfen used is probably due to the deposit on the wells 
of the room of this slowly decaying matter from the emana 
tion In his letter to Nature he has shown that radium 
C give* rise to radium D and that the further change to 
E i* ruyle** in character and attains half value in forty 
years rhe further change to F emits 0 ray* and reaches 
half value in six davs whilst the change from F to the 
final product is accompanied with a rays reaching half 
value in 150 days 

The a and 0 nye emitted by the coaling on the materials 
In the physics building are doubtlese due to the change* 
above mentioned If the supply of emanation were arrested 
at the present date the activity already deposited wotild 


rite to a maximum u 


NO 1846, VOL. 71] 



March 16, 1905 J 


NATURE 


461 


ally decay, following an exponential law, and reaching half 
value in forty yeara But ehould the supply of emanation 
in the future equal that in the pact, the activity would 
continue to mcreaee in magnitude for the next hundred 
yeara of ao until the aupply and decay of radium D attained 
a tteady value By that time radio-active experiments of a 
delicate nature would become difficult or impossible as the 
excited activity would rapidly discharge a gold-leaf electro 

T the excited activity can be largely removed by arid 
the infection will at present cause no serious difficulty in 
the majority of experiments on radio-activity particular]! 
as the leak arising from it remains almost constant for 
weeks or months But when in electroscope with a very 
small natural leak is required it will be necessary t > employ 
fresh materials which have not been exposed to emanation 
It appears desirable in the case of laboratories not yet 
infected to keep radium in sealed vessels and to blow the 
emanation into the open atr ind not into the ro< ms of the 
laboratories 1 S Fip 

McGill University Montreal February 


International Atomic Weights 
Tin committees engaged in reyising the tibles of ilnniii 
weights h ivp now sent in their reporis for 1005 i he om 
which appealed in the Hi m hi is of course printel m 
German and thct which has just been rirrulued ly th 
Chemical Society is in Fnglish 

Unfortunately there is a want < f uniformity in the n lining 
of the elements Thus in thi 1 nglish table we fnd 
Glue muni (,l and Columbium (b whereas in the Gemini 
table these elements ire called Berylium Be end Niobium 
Nb respectively Historical) no doubt the names adopted 
in the Fnglish table are mor accurate But in all text books 
the names and symbols employed in the German tables are 
used and have been for many year* 

It is difficult to see where the idvantage in making the 
change comes in but on the other hand ihe disadvantages 
of having two forms of nomeni 1 dure are obvious 

. , . T Mot 1 wo Praxis 

I ondon M irih 8 


The Planet Fortune 


Prrhai s Airy quoted his Juvenit correctly 
W T P (p 410) has failed to do Ihe peet v 
well satisfied with (he lines th it he gives them tw 
his tenth ind fcurtcenth satires And they run thus 
Nullum nunien habes s sit prudentu nos le 
Nos fn inlux Fortuna deam celoque lei 1 nus 
\\ 


Iiib lines aie variously quoted and I cannot say whit 
version Airy fnoured 1 believe he spoke from menu ry 

w r 1* 


COSTA RICA 1 

T T P to 1540 Spam had reserved for the crown that 
, part of the territory of Veragua lying west of 
the portion which had been granted to the heirs of 
Columbus, but in that year it was erected into a 
province and called Costi Rica It lies between 
Nicaragua and the newly hatched, but featherings 
republic of PunmA ind Is the smallest State of 
the New World except Salvador But it is one of 
the most interesting for, with Panama it forms 
the connecting link between North and South 
America, not only physically but ethnologically If 
more were known of its ancient inhabitants their 
type, character, modes of life habits and customs 
inter-tnbal relations and forms of worship and of 
the rums of ancient towns and burial places which 
are silently dotted over the country, one might go 


Royal Bthaoloaical Mao 
(Stockholm C E Trite 

NO. 1846, VOL 7l] 


far towards a solution of many vexed problems as to 
the relation betwen early Mexican culture and that of 
the Andean peoples—Chibchas of ancient Cundina- 
marca, the Quitos and CaAans of Ecuador, the 
Quichuas and Aymards of the Inga empire Much 
of the data necessary to the formation of a just 
conclusion are buried on the slopes of the volcanoes 
of 1 umalba Ira/u Barba and Pods, and, in that 
richest of fields for archaeological research, the 
district lying between lake Nicaragua and the Gulf 
of Nicoya on the Pacific coast of Costa Rica, while 
the lowlands lying between Nicaragua and the 
\trito River of Colombia probably hide under their 
d< n&tly matted ind almost impenetrable vegetation, 

| whatever evidences may exist of their occupation by 
man not only in the far-remote past but even at 
the date of the Spmish conquest 
I Hem e we m ly welcome a sen ntific examination 

of iny section of the region outlined above but 
(spec 1 illy when thq results are so carefully and 
cleirlv set forth as they arc in the work under 
review—a large quirto volume richly illustrated Its 
public ition is well is the explorations of which it 
treats hive been nude it thi expense of Mr Ake 
Sjogren who Ins presented to the Royal Ethno¬ 
logic il Museum of Stockholm the valuable 
uchkcologiial idlection with which Mr Hartman 
rctuintd horn This gentlem in whose studies had 
well eiiuipptd him for his task proceeded to 
(osti Rica in 1S97 where he remained more than 
< vear in the territory onee oteupied by the Guetare 
rue He commenced his researches in May (the 
beginning of the rainy season) near the haettnda 
of Mercedes which is situated on the Guapiles 
branch of the Costa Rica Railway about fifty miles 
from Port Limon 

On the Atl in tic side the moisture-laden atmo- 
suhert and tropical heat have clothed the mountain 
in tins and tht low syi imp lands with iteinal verdure 
with forests which jre almost impenetrable, woven 
together is thtv arc by lianas passing from tree to 
tree Neither ibonginil nor Spanish culture ever 
m uli grt it inroads on the primeval forests of the 
Atlantic coast 

Near Mercedes is a mound about too feet in 
di line ter at the b is< 65 ft et at the (op and 
20 feet high It is in t partially walled en- 
dosun and probibly served is 1 platform on whirh 
to emt statues facing the rising sun The mound 
may have been covered with a wooden structure 
! with a thatched roof Among the many human 
figures found tht re all mutilated were two of life 
si/c one of which is notable as having car plugs 
Thp chest and back are crossed by two thick ropes 
which pass over the shoulders and reach to the hips 
The right w nst supports a human head The other 
large statue has its hands resting on the hips The 
heads of both figures are covered with conical hats 
Rudely sculptured representations of alligators, pumas, 
and other animals were found but in fragments 
All of these including the statues were cut from 
hard basaltic lava 

Mr Hartman also eximined the extensive bunal 
pi tecs of the ancient inhabitants of this district, and 
opened a great number of cists These varied m 
dimensions but it is ipparent that they were rarely 
intended for the interment of more than one person 
Thev had side and end walls of cobble stones, but 
the bottom and top were of slabs o c limestone The 
horizontal section of the cists was very irregular 
Only in one did he find traces of bone but the “ dark 
soil near the bottom seemed to prove that the body 
or bodies had been placed there ” 

Many vessels of burnt clay, sometimes roughly 
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decorated were lying in the cuts but a great part I decayed for removal Summarising his year’s work 
of them covered with soot appear to have served he saj s of the culture of the Guetares “ that it 
as cooking utensils Several oontamed charred | proves to be that of a stone age people of high stand> 
maize and fragments of corn cobs In one was I Sng possessed of ornaments of gold and copper but 
found some Millefion beads the manufacture of with no tools or weapons of metal at all We have 
which was an important industry in Venice during no data whatever to enable us to determine how far 
the latter part of the fifteenth century and the back into the post this culture reaches but the 
author says that * Later on I discovered a number presence of be ids of glass in the graves gets to show 
of this kind in a grave at Oson in the highlands ' that it continued to exist after the arrival of the 
Thus it appears that these Indian towns were still Spaniards No trices of a more primitive culture 
in existence at the time of the Spanish invasion a ere met with 
Mr Hartman also opened a cache similar to a Similar cists ire to be found on the slopes of 
cist but there was no proof that it had ever been Popocatepetl in Mexico 7 aculen in Guatemala 
used as a grave in fact it was too small It <.on Chiriqui in Panama and at Vrayo in the Cauca 
tamed sixteen clay vessels some of them ornamented valley of Colomb a In outline and elegance the 
and much broken pottery There were several day vessels of the Guetares are inferior to those 
globular bowls and vases The practice of secret- found in Chiriqui but the objects m stone from the 
mg household articles as well as food in pits or in two sources closely resemble each other 
caves has from early days been observed among It is to be regretted that Mr Hartman has not 
widelv disseminated tribes of North Amenci given us his views as to the ethnological rehtions of 

The work yard of the ancient stone cutters was the Guetares to the other aboriginal tribes of Central 
happily discovered and many unfinished idols were \inenca No diubt in his travels subsequent to the 
lying about researches so elaborately detailed in his valuable 

In June 1895 I roughly examined the mounds volume he must have formed opinions of much 1m 
and seme of the grives near the ha ten da of portance to the student of aboriginal America Costa 
Mercedes and especially remember the two great Rica was a dcbatabl ground between the Mexican 
statues described bv Mr H irtm in People resident 



in the vicinity who know much of the region said 

that the whole Santa Clara district occupying the race and the w rl ke Car b if the northern shore of 
slopes of Turnalba Irazu and Barba and the South America It mav perhaps be conceded that 
heavily forested lowlands to the north and east are an offshoot of the highland people of Mexico pressed 
dotted with ancient burial grounds south and east from Chiapas into and through the 

Prom the coast lands Mr Hartman ascended to long strip of the Picifit coast occupied by the 

the highland plains near Cartago one and a half Choroteg is or Manguis followed the Pacific slope of 

miles west of which town is the water divide the Cordilleri and the mrrow belt of land between 
5100 feet elevation between the Atlantic and Pacific lake Nicaragut and the ocean, penetrated into 
Oceans Cartago is about 4800 feet above sea level north western Costa Rica settled and helped the 
and lies upon the southern slope of the volcano of Mangues to develop a considerable civilisation in the 
Irazu the only one of Costa Rica which has ejected Guanacaste and Nicoya districts and in part subdued 

compact lavas In its eruptions of 1841 and 1851 it all the mountainous area lving north and west of the 

almost completely destroyed Cartago which was river Reventazon The culture which was 
the former capital of Costa Rica In its vicinity Mr characteristic of the region indicated was infinitely 
Hartman uncovered numerous cists similar to those superior to anything attained by the Guetares for 
of Mercedes but they contained a greater variety of the Mangue-Nahua people carried some of the arts 
potsherds and ornamental potteiy He made such as pottery sculpture weaving and tilling the 
especially rich collections at a spot called Chircot ground to greater perfection than any of the tribes 
where he observed that a favourite figure of the occupying tne territory between theirs and that of 
ancient artists was a flute-playing god In the the Chibchas of the plateau of Bogoti In their 
stone-bordered necropolis at this place he found 305 graves are found examples of the ceramic art and 
casts many of diem in three layers In about thirty gold ornaments showing taste in design superior to 
there were skeletons or fragments of skeletons which any that the present civilised Indian of Costa Rica 
averaged five feet in length The skulls were doll- can equal Their graves produce beautiful specimens 
chocephalic but most of the remains were too of obsidian greenstone and finely wrought nephrite 
NO 1846, VOL 71] 
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tool* and jade ornaments knives hatchets arrow¬ 
heads armlets ring* and a multitude of stone seats 
and idols 

Let us hope that Mr Hartman may follow up his 
good and useful work by an exploration of the north 
western slope of the country which has been the 
scene of his labours Gsouos Earl Church 


PROGRESS IN AERIAl NAVIGATION 

T HE problem of aerial navigation has been 
attacked bv direct methods for so many 
centuries that the results of the recent aeronautical 
competition at St Louis can scarcely be regarded is 
a matter of surprise It is doubtful whether the 
offering of large prizes for the achievement of a 
result which has been attempted for years without 
success is the best means of promoting progress 
As will have been learnt from the daily Press the 
great prize of 20 ooof was not even competed for 
and a much more useful purpose would have been 
served by a systematic and organised attempt to 
encourage by means of prizes investigations 
calculated to throw an indirect light on the general 
question of aerial navigation such for example as 
improvements in the efhciemy of propellers diminu 
tion of the angle of gliding of gravity propelled 
machines reduction of air resistance of motor pro¬ 
pelled balloons solution of the difficulties connected 
with longitudmil stability especially in gliding 
machines frivolling it low speeds and what is still 
more important the disci very of new results in any 
direction whatever calculited to open up fresh 
methods of approaching the whole question 

If we chronicle merely the attempts that have 
successfully been made in striking out on new lines 
leaving out of u count improvements subsequently 
made on the same lines and also omitting early 
attempts such as those of Dante of Perugia ind Le 
Bns a history of aerial navigation will be summed 
up in the following short list —(i) Montgolfier s dis 
covery of the billoon (a) application of mechanical 
power to the propulsion of balloons by Renard and 
Krebs (3) introduction of gliding experiments under 
gravity by I ilienthal (4) the introduction of explc 
sion engine 8 and other light motors theoretically 
capible of maintaining a flying machine m the air 
Fach of these innovations his brought the goal more 
distinctly in view and yet experiments so far have 
left 1 wide gap between the results of actuil per 
formance and what is necessary to render aerial 
navigition practically useful lhe special difficulty 
connected with aerial navigation is that it is not 
easy to see how to approach the problem except by 
direct methods of attack while tne great majority 
of scientific discoveries have been made indirectly as 
the result of observations originally undertaken for 
some entirely different object that has been known 
from the very outset to be possible of attainment 
By analogy with fishes and birds respectively the 
two forms of machine experimented on involving as 
they do the use of gas bags and aeroplanes or aero- 
curves might not inappropriately be described is the 
lenal swimming machine and the flying machine 
proper It ts somewhat remarkable in the face of 
natural evidence that the swimming machine has up 
to the present proved by far the most tractable of 
the two and has undoubtedly led to the best results 
It is the safest to experiment with That accidents 
have frequently occurred is perfectly true but they 
have all been attributable to causes not beyond the 
ken of an ordinary practical but intelligent mechanic 
Of aerial swimmers constructed within the last few 
years the most notable ones are undoubtedly the 
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Santos Dumont senes the ill-fated De Bradski air¬ 
ship the Lebaudy Barton Spencer Baldwin Ben- 
bow Beedle ana Deutsch forms A few details of 
these collected for comparison may be of interest 

M Santos Dumont s No 7 is 160 feet long and 
23 feet in diameter ind is provided is ith a four-cylinder 
motor capable of developing 60 horsepower and 
making 1200 revolutions per minute Its prede¬ 
cessor No 6 wis 108 feet long and 20 feet in 
diameter with i motor of 16-20 horse power This 
vas the machine which won the Deutsch pnze and 
its speed relitive to the nr wis probably about 19 
miles an hour No 7 was originally intended to 
compete at St I ouis but M Santos Dumont did not 
inter 

The De Bradski airship is now i thing of the 
past It was 111 feet long and weighed ibout 
19231b and a special feature wis that the machine 
was not quite 1 ght enough to raise itself the ascent 
being effected by i screw revolving m a horizontal 
pline The experiment ended in October 1902 with 
1 fatal accident the nrship becoming unmanage- 
ibli and the car breaking away owing to the weik 
less of its supj orting wires • 

I he experiments of MM I ebaudy have been 
rimirkably successful in spite of an accident which 
destroyed their first machine in November 1903 
This did not deter these indefatigable leronauts from 
constructing pirtly out of the wreckage of the old 
one a new machine of the following dimensions 
I ength 58 me tres greatest diameter 9 8 metres 
volume of gis 2600 cubic metres or ibout 04 000 cubic 
feet motor i four cylinder Dumler of 40 horse pow er 
running at 2 a o to 1200 revolutions per minute pro 
pellers two screws 244 metres in diameter running 
it 800 to 1000 revolutions per minute Of the thirty 
voyages made with this lernl cruiser in 1904 the 
follow ing appear to have been the most successful — 
August 16 a distance of 16 miles in 41 minutes, 
November 22 a run of 1 hour 33 minutes \n 
undent occurred on August 28 owing to the 

swimmer breaking loose but it floated away to 
i distance and finally got caught in a wood 70 
kilometres distint whence it was brought back with 
slight damage The present model is remarkably 
like a fish in shape and the resemblance is further 
iccentuited by the tail like double horizontal rudder 
in the stem lhe balloon has i flat base with a 
long vertical keel and all these arrangements are 
well calculated to make it trivel steadily 

Beyond the mere rumour of an accident last spring 
the Hirton nrship seems to hive lapsed into oblivion 
of lite but it must not be forgotten that a year is 
small interval of time in the construction of aero- 
autinl machines The dimensions given are is 
follows —Length of balloon 170 feet diameter 
40 feet total estimated weight 15 7001b number of 
propellers six each consisting of six blades arranged 
tmdem fashion placed in purs one on each 
side of each me tor motors three in number develop 
ing 50 horse pow cr each and running at 1600 revolu¬ 
tions A peculi irity of Dr Barton s design is the 
series of aeroplanes thirty in number employed to 
ruse the machine The shape of the balloon and 
the structure of the underlying framework and car 
suggest the possibility of considerable head resist¬ 
ance 

Of the performances of Messrs Spencer's air¬ 
ship satisfactory records were given in the Press at 
the time The dimensions ire Length 93 feet 
diameter 24 feet propeller a single screw 12 feet in 
diameter placed m front engine of 24 horsepower 
running at 10^0 revolutions 

Mr Baldwin s and Mr Benbow s airships ex¬ 
hibited at St I outs appear not to have made any 
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noteworthy performance* the former having failed If observations of this kind were made it would 
to stem a wind of six to eight miles an hour and be pocsible to work out on paper the oscillations and 
the latter having made progress at the rate of three to ascertain the lowest velocity at which a machine 
miles an hour We have before us a brief descnp- would glide safely 
tion of the machine with which Mf Bee die made a 
successful preliminary trial in November 1903 and 
further trials were promised for last spring Mr 
Beedte proposed to dispense with rudders and steer 


by means of a screw fan in front which could be 
turned in any desired direction an arrangement 
calculated to leave much to be desired in the matter 
of ste idiness T. he particulars are —Length 90 feet 
diameter 34 feet horsepower 13 Of the Deutsch 
swimmer only a model was exhibited at St Louis 
A comparison of the figures of several of these air- 
Mups gives the impression that the Lebaudy balloon 
is far ahead of most of its rivals in its well designed 
proportions The only questionable feature is the 
presence of horizontal rudders at the back of the car 
in a place where they might prevent the stream lines 
of air from closing round the balloon and thus 
increase the resistance About this point MM 
Lebaudv are best able to judge 
The limits of speed of the aerial swimmer attain 
able by existing methods are now pretty well known 
and fall far short of the amount necessary to travel 
in the teeth of a high wind Still the navigable 
balloon oners the most promising field of experiment 
for those who arc not prepared to devote themselves 
to a long course of purely mathematical and experi 
mental researches or to run blindfold into the 
dangers which such a course of study would enable 
them to predict 

For the successful realisation of mechanical flight 
proper what is most wanted is a complete and ex 
haustive investigation both by mathematical and 
experimental methods of the longitudinal stability 
of various forms of machine gliding at various angles 
•JJjjjJJ under gravity alone or when mechanically pro. 

The small fluctuations of a gliding machine about 
steady motion are determined by exponential functions 
of the time the coefficients of which are the roots of 
an equaticn of the fourth degree If these roots 
determine oscillatory motions there will be not one 
but two different oscillations of the machine in a 
vertical plane Fither of these oscillations may 
increase or decrease with the time and unless they 
both tend to decrease the pitching will become 
dangerous and the machine will overturn Photo 
graphs of the paths of gliders taken by Mr Williams 
some time ago with magnesium light distinctly 
showed the two osull itions and in several cases the 
final overturning in a m inner perfectly cc nsistent 
with theory 

Now it is possible to determine experimentally for 
any given machine the coefficients of stability when 
gliding at every different angle To do this it would 
be necessary to measure by means of dynamometers 
Oie force and couple components acting on either a 
full sized machine or a model when moved through 
the air in diucrent directions in iU plane of symmetry i 
ft is necessary also to take account of the small 
changes in these forces and couples when the machine 
rns i small rotational motion such as occurs when 
it IS turning upwards or downwards in the course of 
its oscill itiona These small changes may and in ill 
probability do play an important part in affecting the 
stability A whirling tnbfe gives exactly the kind of 
small rotation required in addition to the necessary 
translatory motion By reversing the model experi 
mented on the direction of this rotation may be 
reversed md the differences of the two sets of 
dynamometer readings will give three of the coefficients 
01 stability 
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would glide safely 
But experimenters have hitherto confined their 
attention to measurements of the air resistance and 
very few have up to the present given much atten¬ 
tion even to the variations in the position of die 
centre of pressure except for a few cases such as a 
square lamina The object in most cases has been 
merely to find out the sjiced at which a flying machine 
would travel under fav urabh conditions and not its 
powers of extricating itself from the most unfavour 
able positions which it might assume on a gusty day 
Stability of motion is a phenomenon which rarely 
enters into practical problems In the flying 
machine it is of paramount importance 
A similar mathematical investigation has been 
made by Signor G A Crocco m Italy in connection 
with stibility of airships but the author obtains 
an equation of the third instead of the fourth degree 
He however takes no account of the fluctuations m 
the horizontal motion which are certainly of 
import ince in the case of gliders 
Meanwhile the irtificial balancing of gliders under 
gravity h is been the subject of x considerable number 
of experiments in \ nerica and more recently in 
l ranee ind the initial success of Mr Orville Wnght 
rising from the gro ind on a motor driven hiachTnc 
the face of a wind and landing safely constitutes 
the first achievement of an actual flight It is a 
matter of congratulation that Mr Wnght was not so 
emboldened by his stetess that he became reckless 
and pushed the experiments on to 1 primature 
end 

The large curved surfaces of the disastrous 
I ilienthal and Pilcher expenments have now given 

?ilace to a pair of narrow superposed rectangles first 
ntroduced bv Chanute and Hemng The tail has 
since in the hands of Messrs Wilbur and Orville 
Wright been 1 j I iced by a front rudder and the 
adoption of a hori/ontal position & plat ventre 
shows that the maintenance of balance has been 
reduced to 1 matter of steering 
These types of gliders have been taken up in 
France by Captain herher of the Artillery and 
subsequently by Mr Frnest Archdeacon both of whom 
have become enthus istu aviators and have in 
their turn brought gliding exjenments into consider 
able popularity in th t country Vs Ctptam herber 
remarks a sloping hillside with a wind blowing 
straight up it are letessary and a convenient experi¬ 
menting ground has b n f>und at Mtudon With 
the object of exper m nting on larger motor driven 
models Captain Ferber constructed an aerodrome 
consisting of a col iran eighteen metres high support 
mg a rotating be im thirty metris across This 
apparatus would be very useful for determining the 
stability coefficients of an actual machine firmly 
attached to its beam but it must not be forgotten 
that any kind of suspension may seriously modify 
the longitudinal oscillation* So too may the rota- 
tion about the vertical axis it is much easier to make 
i glider describe a corkscrew path than glide m a 
straight line A kite illustrates the same properties 
Its oscillations also depend on a biquadratic equa¬ 
tion but the supporting string modifies their 
character and Mr Codv claims that a man has 
been lifted 1600 feet by kites though how the photo, 
f,raph of the C ody man lifting kite 800 feet high " 
was taken which appears m the Aeronautical Journal 
it not explained The use of kites for saving 
life at sea might well receive more attention than 
has been bestowed on this question up to die present 
The clumsy plan of sending up rockets in the teeth 
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of a gale such as would just blow a kite line from 
ship to shore needs reconsideration 
Little has been published about Prof Langley s 
experiments beyond a reference to the accident which 
gave Prof Manley a premature bath in the Potom ic 
The idea of combining a glider and boat was tried 
initially with success and ultimately with failure by 
Herr Krass on a reservoir a few mites out of Vienna 
near the mnn rulway line from Germany Major 
Baden Powell has adopted the same plan at the 
Crystal Palace The machine descends a kind of 
chute from a height of about thirty feet and is shot 
off into the air about six feet above the water With 
this small height it is not unlikely that su cessful 
glides might be made even if the steady motion were 
longitudinally unstable for by careful projection 
several w ive lengths might safely be described in 
the air before the pitching became dangerous 
It is probable that a motor driven machine 
travelling at high speed would be much more stable 
than a gravity machine but to understand the 
management of the machine is a necessary condition 
of success and the more this can be made the subject 
of mathematical study the easier will the task be for 
in aeronaut who is perfectly familiar with the equa 
tions of motion In regard to the effect of speed on 
stability the pretty butterfly like hel i optcra 
driven bv elistic must not be quoted as instances 
They raise themselves ncarlv vertically we are 

concerned with machines moving nearly horizontally 
hrom all that has been said above it will be seen 
that there n plenty of work to be done in connection 
with aerial navigation At the present time t ireful 
quantitative measurements of the coefficients of 

stability of actual machines by attaching them to 

whirling tables are even more needed than further 
balancing experiments in mid air 

G H Bryan 


FHAISTOS AND HAGIA TRJADA CRETE 
T N the south of Central Crete a day s journey from 
A Candia on a good horse lies the scene of dis 
covenes no less important than those of Dr A J 
Evans at Knossos They consist of the rums of two 
palaces one large and one small but both built on 
the same general plan and with the same materials 
(stone and concrete) as that which has made Dr 
Evans famous There can be no doubt that all three 
belong to one age and one social system th it they 
were under one Government is clear from the fart 
that none of the three were fortresses Crete was 
in fact as Thucydides told us long ago a sea power 
which had no tear of assault by 1 ind With the 
architectural or historical interest of these remains 
we need not concern ourselves at present nor with 
the general character of the articles found in them 
In all three we meet with vessels of use and ornament 
painted frescoes inscribed blocks or tablets seals 
human and animal figures and articles of domestic 
or religious character But in or near Hagia Tnada 
there came to light a number of objects of special 
interest which distinguish that palace smallest of 
the three above the others 
First there is a sarcophagus of stone painted upon 
all four sides Each of the two ends bears a chariot 
in which are two female figures, a pair of horses 
draws one a pair of griffins the other The two side# 
bear a representation of sacrifice to the dead Men 
leading animals—bull goat or sheep—women with 
baskets of fruit, others with bowls apparently full of 
wine or some other liquid which is being poured 
into a large jar, a flutist and a harper ‘playing upon 
WO 1846, VOL 71] 


a lyre of seven strings (which are therefore older 
than Terpe rider by a thousand years), men carrying 
animals In their arms, and lastly the dead man 
himself standing beside a tree before his own tomb 
and receiving the pious offerings A most noteworthy 
fi t in this representation is that the men wear 
women s skirts 

Next comt three vases of steatite each bearing a 
scene carved in relief The workmanship of these 
(irvings is istonishing for its finish and the designs 
are full of life reminding us not distantly of good 
Attir work On one \ use a couple of youths stand face 
to face one leaning upon a spear or staff the other 
bearing over his shoulders a staff ind a whisk of some 
sirt Both are naked save for thr familiar loincloth 
of the Mycenaaa is (which the Grerks never wore ex 
cept in the very earliest times at the Olympian games) 
and high boots of the same kind which are still worn 
111 Crete and al\a\s have been The second vase repre 
sents several p is of men some wrestlingand some 
boxing and a b 11 hunt or bull baiting The boxtrs 
hive their herds bound about with straps of leather 
or something 1 ke a fingerless glove Some of these 
men wear helmets which in part at least seem to be 
made of metal md helmets hitherto have been un 
dreamt of at this period 

But the last vise is the most striking of all It 
bears a protcssion of men marching two and two led 
by a personage clad in a stiff bell shaped tunic covered 
with scales He is bareheaded and carries a long 
staff or sceptre resting upon his shoulder The men 
behind him we ir fl it caps something like to a turban 
and loincloths and each carries over his left shoulder 
a long pole branching out into three long flexible 
wands at the end In the middle of the procession 
are four men singing one bearing the its I rum of 
Isis these have no wands Some see in this a 
triumphal procession of soldiers after war The lack 
of arms or shields makes this unlikely the three¬ 
pronged objects can hardly be weapons for they seem 
to be flexible but what they are it is impossible to 
say Those are more likely to be right who believe 
it to be a harvest festival of some kind and the three- 
pronged implement an implement used in some 
harvesting process If we m ty assume that these 
objects have no use at all but are ornamental (which 
is not likely) the whole might be 1 religious procession 
without regard cither to war or husbandry 


NOTES 

Tub Baker an le turc of the Royal So i«*ty will be 
del vere 1 by Dr Hoi ace T Brown F R S on March 43 
ujon the subject of lhe Recept n and Ut ligation of 
Lnergy by the C reen Leaf 

lx is proposed to erect in Jena a memorial to Prof Ernst 
Abbe so that all who see t may be reminded of his great 
services to opt cal sc rnce and industry and h s tier I ng 
qualities as a 1 an Abbe s work and influence are ap 
predated wherever physical science and sociology are 
studied and there should be no difficulty in obtaining 
sufficient funds to ra e a noble monument to hie memory 
The committee organ sed for this purpose includes the 
names of Dr Craptki Dr Eggellng Dr G Fischer 
Prof Rosenthal and Prof Winkelmann Subscriptions for 
the memorial should be sent to the treasurer Dr Gustav 
Fischer Jena 

Sc it nee states that the Prussian Academy of Science has 
awarded its Helmholtz medal to Prof Ramdn y Cajal 
professor of neurology at Madrid 
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It is announced that Prof Albert B Prescott professor 
of organic and applied chemistry dean of the school of 
pharmacy and director of the chemical laboratory of the 
University of Michigan died on February 36 in hit seventy 
third year 

We learn from the Times that negotiations are in active 
progress for the amalgamation of the Society of Arts and 
the London Institution A scheme has been prepared by a 
joint co nmittee and ft only remains to be submitted to 
the general body of the members whose assent in all 
likelihood will be given 

A oouuiTTM of the French Physical Society has irranged 
to have a medal struck m commemoration of M Alfred 
Cornu 

jTh« Royal Society of Naples (mathematical and physical 
section) has awarded its prize of 40I to Prof F Pascal 
the subject being the theory of the invariants of the ternary 
quarbc with special reference to the conditions for splitting 
into inferior forms A prize of 30I is now offered for the 
Met essay in Italian T atin or French on The theory of 
electrons and the dispersion of 1 ght The last day for 
sending in is June 30 1906 and the essays are to be sub 
mitted under a pseudonym 

SiNct our note on the late Prof Emilio Villari appeared 
in last week s Natum we have received a copy of the 
Renduonto of the physical and mathematical section of the 
Neapolitan Royal Society (x 8-11) containing another 
notice of Prof Villari by Prof I Pinto It differs from 
the previous notices in containing a general summary 
of the scope of Villari s works classified under the 
various headings of acoustics molecular mechanics heat 
light electricity and Rontgen rays and it will be found a 
very useful notice for purposes of reference especially for 
physicists whose time is limited interested in Villari s 
researches 

1 its Lancet states that the King has acceded to a 
suggestion that die skeleton of Ambush II the famous 
steeplechaser from the Roval Stables which died some 
■weeks ago should find a place in the Museum of Veterinary 
Anatomy at the University of Liverpool The skeleton w II 
be mounted and placed in a prominent position at the 
l mvers ty museum and a plate will be affixed giving a 
short history of the well known horse 

It is announced in the Electncum that Lord Kelvin will 
be the recipient of the first John Fritz gold medal awarded 
b\ the oint committee of the four national \tnencan 
engineering societies under the deed of gift to the man 
most representative of and eminent in scientific advance 
in the eng neermg field This medal was founded three 
years ago on the occasion of the eightieth birthday of John 
Fritz the famous inventor and engineer in the iron and 
•teel industry who is still enjoying excellent health 

On Tuesday next March ai Prof W F Dalby will 
deliver the first of a course of two lectures at the Ro\nl 
Institution on Vibration Problems in Engineering and 
on Thursday March 33 Mr Thomas G Jackson w II begin a 
course of two lectures on The Reasonableness of Arch tec 
ture The Friday evening discourse on March 34 will be 
delivered by Sir Oliver Lodge his subject being A Per 
tinacious Current ’ and on March 31 bv Prof J Wright on 

The Scientific Study of Dialects Prof Meldola will 
give the first of his two lectures on Synthetic Chemistry 
(experimental) on Phursday April 6 

The Liverpool correspondent of the Lancet states that 
Mr J E S Moore who has become d rector of 
cancer research in succession to Prof ASF Grilnbaum 
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has also been appointed a member of the staff of the Rpyal 
infirmary I iverpool in accordance with the terms of the 
donation that ths research work in cancer should be carried 
on at that infirmary From the same source we teem 
that in response to an appeal made for funds to initiate a 
permanent memorial to the late Sir W M Banks the 
sum of 5513! has been subscribed Of this amount the 
sum of 1500! is to be devoted to founding s lectureship to 
be attached to the University of Liverpool and to be called 
the Mitchell Banks Ip tureship The University author 
ities will be enabled to invite yearly a distinguished 
surgeon pathologist or anatomist to treat of the latest 
nvestigat ons and dscoierles in medical science 
At the Optical Convention to be held In May next at 
the Northampton Inst t te Clerkenwell to which attention 
has already been d reefed in these columns the following 
amongst other papers w 11 be read Dr R T Glazebrook 
l R S will del ver the presidential address Mr H 
Dennis Taylor v 11 read a paper on some properties of 
lens syste ns Mr Walter Rosenha n w 11 deal with two sub 
jecti—the mechan cal design of instruments and some 
problems relating to optical glass Dr C V Drysdale 
will discuss binoculirs and in collaboration with Mr 
S D Chalmers will ntroduce a discussion on aberration 
Mr J Gordon w 11 take up the question of diffraction in 
optical instruments Mr J Blakesley some optical 
measurements Mr J H Sutcliffe ophthalmometers Dr 
R M Wain sley educat on in opt cs Prof Torbes spectra 
scopic vision Prof Povnting TRS a parallel plate 
micrometer and Dr W Watson F R S fused quartz for 
optical purposes Full particulars of the convention can be 
obtained from the secretary Mr C L Redding at the 
Northampton Inst tute Clerkenwell E C 

The March number of the American Journal of Science 
contains a short account of the work of Prof A S 
Packard who d rd n Prov dence R I on February 14 
at the age of nearh sixty six years Prof Packard was 
graduated frail the Mane Medical School and the Law 
rence Sclent fit School in 1864 At Cambridge Mass he 
was one of that remarkable group of students—Hyatt 
Morse Packard P itnam Scudder Shnler and Vemll 
associated with the elder Agassix in the early sixties He 
served for a t e n 1864-5 as ass slant surgeon in the 
U S Army but never became a regular practitioner of 
medicine hi 1 fe be ig devoted to ins chosen work in 
xoologv and geol gv He was spec ally dist ngutshed a 
an entomolog st a d he was on enthusiastic field naturalist 
collectoi ind expl rer n id a voluminous author who wrote 
on a remarkably w de range of subjects He will probablv be 
longest remembered for his ong nal work on insects and 
his several text books on entomology and zoology Farit 
in his career he accepted the theory of evolution and later 
became an ardent neo Lamarckian One of his last works 
was Lamarck the rounder of Evolution his Life and 
Work He was one of the founders of the American 
Naturalist for twenty tears its chief editor and a constant 
contributor to its pages Prof Packard was a member of 
the National Acadenv of Sciences and of many other 
scientific societies 

Tm ceremony of transferring the museum of the 
Hastings and St Leonards Museum Association to the 
Corporation of Hast ngs took place on March 1 The 
museum is a representative one and is divided Into several 
sections The anthropological section includes a cosmo 
politan ethnological collection geographically arranged In 
It are some good lo al bronze and bone objects a series o' 
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Neolithic (torn implement* from many part* of the world 
no ethnological collection from New Guinea and the South 
Sea I (land* the relic* recovered from the Hasting* Witch n 
midden*—numbering many thousand* of specimen*—and 
many worked flint* of the Paleolithic period The gee 
logical aection i* remarkable for it* collection of animal 
remain* of the Pleistocene period from the Lewi* Abbott 
collection anS a collection of V\ ealden fossil* from the 
neighbourhood The biological section ha* a representative 
collection of the local fauna After the museum had been 
accepted by the Mavor on behalf of the Corporation of 
Hastings Sir Arthur Rucker F R S delivered a short 
address in which he emphasised the value of museums in 
the study of natural science and commended the active part 
municipal authorities are now tak ng in educational work 
Dr J J H leall F R S expressed the opinion that local 
museums should illustrate local natural history and out 
lined a plan which would secure this end Sir Ham 
Johnston G C M G hCB also spoke on the value of 
museums 

A bottib thrown overboard in latitude aq° 30 N long 
ltude 68° io' W bv Colonel Swalm U S Consul at Sen th 
ampton in May 1903 ha* ju*t been found on the Donegal 
coast Ireland near Arranmore The bottle had apparently 
been carried by the Gulf Stream along the North Ameriran 
coast then aero** the Atlantic to the Irish coast To travel 
this distance it had taken 66a dai* at an approximate speed 
of five miles a day 

Accordino 10 a Reuter despatch from St Petersburg 
dated March 9 the North Pole Commission has officially 
declared that the expedition under Baron Toll to the new 
Siberian Islands In the Arctic Ocean has ended with the 
death of all the members of the party The party sent in 
search of the expedition found in Benett Island a letter 
written by Baron Toll saying that the members of the 
expedition had continued on their journey though having 
only eighteen or twenty days provisions left It is there 
fore believed that Baron Toll and his companion* perished 
of hunger 

Tim Weekly Wealhtr Report tf March 11 issued bv 
the Meteorological Office showed that the rainfall from 
the beginning of the year was still deficient in all districts 
except the north of Scotland and the north of Ireland 
the deficiency amounted to a inches and upwards in 
several part* of England and in the south of Ireland 
During the recent severe gale* however fall* of about 
an inch in twenty four hours have been recorded in several 
localities In the neighbourhood of London the rainfall 
during the part of the present month already elapsed has 
exceeded the mean for March which it 1 5 Inch 

An exhibition of meteorological instruments with photo 
graphs and records of meteorological phenomena under the 
auspices of the Royal Meteorological Society was opened 
on Tuesday at the Institution of Civil Engineers Great 
George Street Westminster and the exhibition will remain 
open Until j pm to morrow Fndav The instruments ex 
hibited represent all branches of meteorology and show 
dearly the great advance which the science has made in 
recent year* Continuous records can now be secured in 
nearly all branches and ui many of these ample choice 1* 
provided There are several form* of self-recording rain 
gauge* notably the Beckley and the Richard patterns 
while Halliwell’s improved float pattern pluviograph Is of 
more recent Invention and of exi^ptlonal scientific value 
The thermometer exhibits are fairly nuraerouj and of 
various designs from Calendar* electrically recording 
NO 1846, VOL 71] 


thermometer to instruments of an ordinary character 
There are to be *een the thermometers in u*e in Sir J C 
Ross t Antarctic Expedition 1810-43 and in the Arctic ex 
pedition* 1850-30 a* well a* thermometer* used b> the 
National Antarctic Fxpedition 1901-4 These instruments 
show the greater degree of accuracv obtainable in manu 
facture now than was the com sav half a century ago 
Barometer* and barographs exhibit con*iderable advance 
An instrument of cons derabte value is Dines s self recording 
mercurial barometer and a microbarograpb for the studx 
of minor v ariation* of atmospheric pressure under the joint 
names of Mr W H f> nea and Dr W N Shaw 1* Iikeh 
to prove of much value A tvpical climatological station * 
shown its enclosure ontaining all the necessary instru 
ments in position for observation A prominent pewtloi 
is gven to aeron lutir* and there are specimen kites with 
metecrograph in poston there are anemometers of verv 
varied description nanv of these being self recording 
Sunshine recorders j cst and present are to be seen from 
the wooden bowl bv Campbell used as earlv as 1853 to 
the almost perfect nstrument known as the Campbell 
Stokes Among the many drawings and photograph* 
mav be mentioned the watercolour drawing* made during 
the recent National Antarctic Fxpedition exhibiting *kv and 
cloud effects The Roval Meteorological Society is to be 
ongratulated on the thoroughly interesting character of 
the exhibition 

Prof H Hfrgksell has communicated to the Compter 
rendus of the Paris Academv of Sciences January 3< seme 
of the preliminary results of the kite ascents made cm the 
yacht of the Prince of Monaco in the Mediterranean and 
North Atlantic Ocean in the summer of 1904 Altogether 
twenty five ascents were made eight in the Mediterranean 
one in the Baltic and sixteen in the Atlantic The principal 
object of the latter was the exploration of the meteorological 
conditions in the region of the trade wind* The result* 
ihow that in the lowest strata of the air there is a con 
s derable decrease of temperature with increa* of altitude 
the adiabatic gradient (i° C per 100 metres) is always 
attuned and even ex eded in the lowest stratum The 
depth of this adiabatic stratum vane* from 100 to 600 
metres the relative humidity at the sea level is 70 or 80 
per rent and rise* gradually to 95 or 100 per cent At 
(h upper limit of this stratum a sudden change occurs 
the tenperature rises quickly bv several degrees and the 
humidity suddenlv dim nlshe* to below 30 per cent The 
temp rature continues to r se through a stratum some 
times extending to a depth of 1000 metres and the humidity 
decreases to 10 or so per cent at a height of 1000 metres 
temperatures of 30° C are experienced while at the sea 
level only as 0 or *3° are recorded Above this stratum the 
adiabatic gradient again holds but the humiditv is low 
compared with that of the first adiabatic stratum In the 
lower stratum the N F trade is experienced the velocity 
being about sixteen m les an hour with increasing eleva 
tion the wind gradually shifted through N to N W and in 
two instances it shifted through F to S E and S A 
south westerly current which would correspond to the 
theory of anti trade* was never exhibited bv the kites 
although they several times exceeded the height of the Peak 
of Teneriffe The velocity of the N W or S E winds ex 
penanced in the highest strata did not exceed seven or nine 
miles an hour and wgs generally still less in the inter¬ 
mediate stixta 

The latest issues of the Proceeding* of the U S National 
Museum include a description bv Dr Stejneger of a gecko 
and three frogs from the Philippines and an article by Mr 
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bill on the gurnard commonly known as Pnonotus stcanit 
which it made the type of a n|w genui 

The structure of the squamoso parietal rrest in the skulls 
of the horned dinosaurs of ihe Cretaceoui of Alberta 1 » 
deemed by Mr L M I a nbe of sufficient interest to mtrff 
a paper by itself and be has accordingly described this part 
of the skeleton in a recent issue of the Transactions of {He 
Royal Society of Canada (vol x sect iv ) ^ 

Ouit weekly budget includes copits of Nos 3 and‘4 ol 
the intsungsbenchtr of the Vienna Acadenv for the cufjept 
year Among the notes is one by Prof Molisch *ojr ffm- 
phoresrenrt in eggs and potatoes after looking and | 
second by Dr F Wermr on the Orthopteru f the Egyptfarf 
Sudan * 

In the January number of th American V iturahst Mr 
J Stafford discusses the larva and spat of the Canadian 
oyster the latter of which is extremely minute and very 
difficult to discover Unlike the later stages the very young 
spat presents a dark metallic lustre When once rect gmsed 
the young spat is however by no means difficult to discover 
and the sailors soon be nme adepts in the search Although 
found on many kinds of shells and sometimes on stones 
the spat displays a preference frr the young of Lrepidula 
formcata and colonies of Palfsn verrucosa 

To the Biologuches Centralblatt o! 1 ebruary 15 Mr 
J P l otsy contribute» an irt cle on X generation and 
sX generation in which he proposes a theory to explain 
certain features connected with i« 11 development and bered ty 
In the second article in the same issue Mr E Wasmann 
seeks to explain the origin and development of slavery among 
ants showing the manner in which a colony of Formica 
truncicola may have been gradually modified from a type 
In which a certain number of stranger ants were received 
as guests to one in which a host of captives are maintained 

The Otago Daily Times of January 6 contains an article 
on the marine fish hatchery at Portobello and the progress 
recently made there The institution was nominally opened 
a year ago last January but it was by no means m good 
working order having to contend with such difficulties as 
leaky tanks Work during the past year has been to a 
great extent confined to observing the behaviour of a few 
kinds of food fishes in captivity Many of these died off 
quickly when introduced into the tanks some apparently on 
account of having been injured in their capture and others 
owing to a difference in the temperature of the water Blue 
cod however thrive well although the endeavours to rear 
the fry were unsuccessful The introduction of the Furopean 
lobster is contemplated 

Me L Faxo *rico director of the class of science in the 
Belgian Royal Academy sends us a copy of an essay (from 
the Bulletin of the Academy for December last) on the Glacial 
fauna and flora of the plateau of Baraque Michel the 
culminating point of the Ardennes lbe boreal rooditicns 
of climate have it appears preserved on this exposed plateau 
a small colony of animals and plants of an essentially arctic 
type the nearest relatives of which are to be met with 
only in the extreme north and on certain much higher 
mountains in central Europe This assemblage seems to 
be at tbe critical stage as regards temperature a very slight 
elevation of which would lead to its disappearance We 
thus have a definite refutation of the prevailing idea that 
the temperature of this part of Europe has been higher at 
aome date since the Glacial epoch than it is at the present 
day 
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Ihe February number of tbe Johns Hopkins Hoqrftfit 
Bulletin (vol xvi No 167) is mainly devoted to anatomy 
rhe teaching of anatomy is discussed by Mr Mai) who 
also writes on the working of the Anatomy Act (USA) 
and oreservation of material and the anatomical department 
Of the University of California is described by Dr Flint 
4pffree papers dealing with points in the development of the 
k^lney* a ocview of Hechstg s researches oil the brain and 
'wn article on bodf snatching in England complete the 
contents bf an excellent number 

<fn the subject of the mandrake or mandragora Mr 
6 B< ^aiKlolph has collated in the Proceedings of the 
American Academy of Arts and Sciences (vol xl No is) 
a number of teferences from the classics from which he 
concludes that on, acqount of Its narcotic qualities it was 
employed as an an-eSthetic about the first century of the 
Christian era 

Expfrimln rs by Mr E S Salmon showing that biologic 
forms of Erysiphe gyamfuts can be identified according to 
their power of infpctihfi: different species of cereals have 
been previously referred to Pursuing hix investigations on 
the subject Mr Sqjihon states in the Annals 0/ Botany 
(January 1905) that portions of a host plant which la 
normally immune befabme susceptible to infection by the 
fungal conidin if they ate Injured or subjected to heat or 
the action of an-tstheticaL hut the lomdta produced as a 
result of sich infe lion Cannot attack a healthy plant of 
the same spec (s The practical application of this fact is 
far rrarhing as a wheat rust can in this way spread to 
barley leaves which have been injured by animals or storms 

WirH the objrct of arousing interest in the subject of 
the giant trees of Victoria—all species of Eucalyptus—Mr 
N J Caire has diluted data as to vise height and 
localities of epeemens known to him in a paper published 
in the Fjcforian Naturalist (January 1905) Big Ben a 
specimen of Eucalyptus amygdalmus poss ssing a trunk of 
57 feet girth was destroyed by 1 bush fire in 190a and 
Billy Barlow a blaikbutt of the same circumference was 
sacrificed for the Paris Exhibition both these veterans 
were probablv more than a thousand years old Mott of 
these trees of enormous girth present signs of senile decay, 
as shown by broken tops or later by hollow stems 

The results rf recent experiments have proved con¬ 
clusively say* tbe Pioneer Vail that silk of excellent quality 
can be raised in Ceylon and samples of cocoons raised at 
Perademya from Turopean seed have been classed by a 
Furopean expert as second only to the best Italian silk 
Hitherto all ixperiments have been on a small scale limited 
partly by the comparative scarcity of mulberry trees The 
time seems now to have arrived when more extensive opera¬ 
tions might be undertaken with advantage and with this 
object it is proposed that an experimental silkworm rearing 
establishment be created A scheme is under consideration 
by the Ceylon Board of Agriculture 

Some interesting observations of the spark discharge from 
a Holt* machine are described in a paper by Dr L 
Araaduza in the Aftt of the Italian Electrotechnical Asso¬ 
ciation for 1904 Marked variations in the character of the 
discharge were observed with varying atmospheric condi¬ 
tions 

The peculiar photographic activity of hydrogen p—«»idt 
has recently been considered by Greets to be due to a 
special radiation In virtue of the fact that its influence 
is capable of penetrating solid bodies, particularly thin 
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•ketts of metals It is, however shown by J Precht and 
C Otsuki, in the VtrhcmdUmgtn of the German Physical 
Society (vol vn p S 3 ) **»•* hydrogen peroxide itself is 
capable of penetrating thin films of gelatin celluloid india 
rubber and black paper the peroxide being subsequently 
capable of detection by titanic acid Metals in the dorqi 
of the thinnest sheet are nevertheless impervious to^jdeo 
gen peroxlBe if small holes be not present ^ the s yua "Is 
true of thin films of paraffin gins? and ebomte 

Two papers dealing with the accurate measuretnrnt of 
coefficient* of expansion are contained in the JanGaty must* 
ber of the Phyncal Review Mr & HfcAlfister littfndsM 
describes the determination of -the dqpfhcteitAif /xpatisiQn # 
quartz between the temperatures of 3b 9 and (a° ( 63 

means of Pulfnch s optical method, und-'shows that up tti 
about 350° C the expansion of quttrn follows a straight line 
law, between 250° and 470° C it is necessary to include i 
term involving the square pi ihe trmporaturi whilsl at 
joo # C a sudden large increase m jhe expansibility becomes 
visible At this temperature l£ is (mibable as suggtsted hi 
I e Chatelier that quartz undergoes a chaqge into a second 
modification having very different Jihviicil properties from 
those of the ordinary form rhl^ second paper by Mr 
H D Ayres deals with the measurement by Pulfnch s 
method of the coeflu lents «Jf linea^jjjtpansion of the met lls 
ilumimum and nicer at temperatures betwien too° inil 
-184° C 

Thf firm of leybolt NacHfofger in Cologne hay re ently 
issued a very complete and Interesting catalogue of physn al 
apparatus and fittings sold bv them The book starts with 
a history of the instrument trade in Cologne during the 
last century In Its second section we find an account of 
the construction and fittings of various chemual and 
physical institutions It is noteworthy perhaps that while 
the students laboratory with its work tables and appliances 
for experiments figures prominently in the chemical institu 
tions the arrangements for practical work by the students 
in the physical laboratories are distinctly less complete 
After this follows the catalogue proper tilling some 8<o 
large pages profusely illustrated and admirably arranged 
Ihe book will be most useful to the teacher md is a 
striking illustration of German enterpriae and gu At the 
same rime it is observable throughout that the apparatus 
is Intended chiefly for demonstrations and the lecture room 
Ihe hat of electrical measuring instruments for example 
is comparatively meagre, while there are not many examples 
of the simpler forms of apparatus supplied to an English school 
laboratory for use by the students It is probably thp case 
that such apparatus is less used in Germany than here but 
though this is absent the book is full of apparatus of the 
greatest value and utility 

A skond edition of Prof I uigi de Marchi’e Meteor 
ologta generale 1 has been published by the house of 
Hoeph, of Milan 1 he book has been revised and en 
larged 

A saooND edition of the ' Rural Calendar,’* fully revised 
and enlarged, has been prepared by Or A J Ewart and 
published by Messrs Davis and Moughton Ltd Birming 
ham The book is a helpful index to observations of 
animate nature throughout the year and a guide to 
gardening and farming operations It includes- an am 
float key to the commoner wild British herbs giving 
description, common name, scientific name, and natural 
order By using this key as plants become available a 
good knowledge of common flowers map be obtained 
The price of the book la one shilling net 
NO. 1846 , VOL. 7 l] 


OUR ASTRONOMICAL COLUMN 

STRirTUWt 01 Tilt Cor&na —In an interesting paper pub 
Itshrd in No 3 (1 103) of the ftttne gtnirale det Scant**, 
Or Ch Nordmann discdsses the structural details of the 
•>>lar corona and their causes In the first place he shows 
Ih it the incurvation of the coronal riys 1 moot b due solely 
to the action of gr ivitation for the ingles which they make 
wilh the normals tc the limb il Ihi points of their pro¬ 
jection me fir too small for this tht in 
* He then shows that the minimum corona which ob 
[ tafhx It the turn «hm Ihe solar surf lie is hast disturbed 
simple assumes th form n ltural for it t issume under the 
1 action tf centrifuj, I for if it be granted that the parti 
\ (Jits' forming the irnnal streams arc exactly balanced in 
'tW solar ilmosphere that is to sav if their weight is 
count rbalanred bv the forte of the light repulsion At 
“lines of mavimu 11 when thr solar surfaie in the sun 
spot (i c equ itonal) region is most disturbed the 
lo il disturbames ind their consequent convection currents 
modify the action f the normal centrifugal forces and thus 
pr due e the abnormal arenas observed at eclipses occurring 
dur ng periods af in xiinum solar ulivity which although 
of the sime genei cl form vary gre ctlv in their detailed 

Radunt Poim <1 1111 Bimn Mnrons -brom a num¬ 
ber of obsery ctions of the Bielids m idr on November si 
1904 Herr k B hi n of Stockholm h is c ilcul tied the 
ndiant point of th shower 

I he resulting position is only about 3 0 from y Andro 
me d c and has the following coordinate s — 


1904 November 21 33 (Mid buropean time) 

• 26° 2 1 

+43° 10 / ,9 °° 

[Utronomuche Nachrtchtcn No 39)7 ) 


Ban iitnbss os I sckf s Comet —Ihe results of a number 
of in igmludp observations of Fncke s comet made by Herr 
J Holetschek at Vienna during the present apparition 
are published in No 3997 of the AWronomncfie Naihrichttn 
Ihe observaticns covered the period November 25-December 
27 and in the t ible wherein the results are shown the 
vertical dl tnieter the m igmtudes of the nucleus and the 
mignitudes of the whole comet arr given brom the last- 
named vilues we leirn that on November 25 the magnitude 
of the comet was 0 o on December 10 6 md on December 
23 53 1 h« value obtained on December 27 was 

mag hut this queried 

Jamary 1 irkbaits — \ note from Mr Denning to the 
Observatory (No 333) shows that the appearance ol fireballs 
during the predicted dates in January was well sustained 
On January 14 a bright object was seen by several ob 
servers and on combining the records a radiant point 
situated in Monoceros at 119° +3° was obtained The 
height of this fireball ranged from 60 miles over Brecon to 
2 j miles over Aberystwith Two fireballs were seen on 

i anuarv 27 and one on January 20 thus corroborating the 
anuary 28 epoch One of those on the former date was 
verv bright and was cpparently stationary at 118 0 —18 0 
In lebruary bright fireballs were seen on February 11 
13 and 18 thr time of the apparition on the last-named date 
being 7b 15m 1 m 11 in daylight 


Rotation or Jut 1 rut a Saielliies 1 and 11—During 
Ihe period January 13 20 Dr P Guthmrk of Botbkamp 
Observatory made a series of magnitude observations of 
Jupiter s first and second satellites the period of observation 
covering about four revolutions of the former and two 
revolutions of the latter round the planet 

Ihe measurements were made with a Zoltner photometer 
attached to the 11 in* refractor Plotting the values ob¬ 
tained on curves having the anomaly ” of each satellite 
as abscissa and the corresponding apoarent magnitude es 
ordinate tt was teen that the period of the light-variatione 
coincided with that of the revolution about Jupiter, and as 
a consequence it seems probable that the periods of revolu¬ 
tion and rotation are coincident In each case (Attronomacb* 
Naekrtckttn No 4000) 

Orbits or Minor Planets—I n No 4000 of the Astro- 
nomuehe NaehtuhUn Prof, J Bauschinger publishes tke 
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dement* of the orbit* of tho*e minor planet* discovered 
during’ 1904 of which the path* have been computed at the 
Berlin Aatronomlacfaen Rechenimtitut The 1 *t contain* the 
orbit* of *8 minor planet* *4 (5*3-549) of which are 
referred to the epoch 19040 and 4 (550-543) to 19050 
and i* followed by a *rries of remark* which name the 
obcervation* on which the computation* were bawd and the 
correction* to some of the orbit* a* obtained from tub 
•equent observation* A note concerning (5*6) NQ tay* 
that that object 1* probably dentical with 1901 HA 
An additional ll*t of five asteroid* discovered during 
November and December 1004 and to which the per 
manent number* 540-553 are now allotted bring* the total 
number discovered during last jear up to th rty two 


EFFECT OF AUTl MNAL RAINFALL UPON 
W HE 4.1 CROPS' 

JJ Y autumn in th 1 note it to be understood the period 
from the thirty sixth to the forty eighth week 
both inclusive of the year a* represented in the 
Weekly Weather Report of the Meteorological Office 
it cover* the months of September October and 
November approximate^ The rainfall to be re 
ferred to is the average a ount in inches for the 


general consonance with exceptions more or laas striking 
in a few of the years In ether words the yield of wheat 
in any year seem* to depend mainly on the absence of 
rainfall in the previous autumn and but little on any other 
factor 

The obvious algebraical expression for such a condition 
a* the curve* represent is a linear equation and the equation 
which represents the relation between yield of wheat for 
England and the previous autumn rainfall it —< 

Yield-39 5 bushels per acre-5/4 (previous autumn ram 
fall in inches) 

If we call the yield obtained from the rainfall by this 
equation the computed yield a comparison with the 
actual yield for the twenty-one years shows that the com 
puted yield agrees with the actual yield within half a bushel 
in seven years out of the twenty-one In fourteen years 
the agreement 1* within a bushels in the remaining seven 
years the difference between computed and actual yield ex 
ceeds s bushels The extreme variation of yield in the 
twenty-one years is 9 bushels from *6 bushels per acre in 
1893 and two other years to 34 bushels per acre In 1898 

Of the seven years for which the formula gives yields 
differ ng from the actual by upwards of a bushels 1896 is 
the most conspicuous its actual yield exceeds the computed 
yield by 4 4 bi shels 

These seven years all show anomalous seasons Taken 


'Ijeato 



30 4 
« 

25 a 
to 


(OS 



(Juoetted cutve) 




Principal Wheat Producing District* for the period 
mentioned in successive years The amounts are taken 
from the summaries of the Weekly Weather Report 
The yield of wheat is that given for successive years in 
the annual summaries of the Board of Agriculture and 
Fisheries as the average yield in bushels per acre for 
England since 1884 or more strictly since 1885 as that 
is the first year for which the figures for England are given 
eeparately In 1884 the figure for Great Britain which 
generally differs but little from that for England is used 
These are the only figures in the official publications which 
are immediately available for the purposes of comparison 
The totals of rainfall for the thirteen weeks have been com 
piled from the weekly amounts otherwise the figure* are 
taken as they stand in published returns The area* referred 
to are not exactly coterminous but they are more nearly 
*0 than if the rainfall value* had been taken for the whole 
of Fngland or the wheat yield for Great Britain 
When the autumn ralnfiul and the yields of wheat for 
successive years from 1884 t0 I 9°4 a * thus defined are 
plotted the rainfall curve being inverted 1 e rainfall being 
measured downward on the paper while yield t* measured 
upward there is a very etnking similarity between the 
curve* so much so as to suggest that If the scales were 
suitably choaen the two curve* would superpose and show 


> On a RsUtion bstwau Autumns] RsinfMt sad be Y «ld of Whsst of 
th* Mkwuw Yssr -PieHmlnsrr Nou By Dr W H Shew F R S 
Secret ar y oTthe lleteorotoc cel Council Rend before the Ron! Society 
oa February a 
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unaUm they are 1887 1888 1893 *895 1896 >899 and 
»9°3 

In 1888 and 1903 the crops were washed away by 10 
inches of ra n in the eumraer 1893 it the year of phenomenal 
drought and the crop was below the computed figure by 
*5 bushels The year# 189a and 1899 are interesting 
because though the amounts of rain were up to the average 
the former had eight dry weeks and the latter ten dry 
weeks out of the thirteen included in the conventional 
autumn They were thus dry autumn* the average amount 
of rainfall being n ade up by a few exceptionally wet weeks 
The yields correspond with dry autumn values They are 
above the average and above the computed figures by some 
* or 3 bushels per acre 

There remain 1895 and 1896 1895 was the year of re¬ 

markably cold weather and in that year the yield fell short 
but In the following year the deficiency was made up by a 
yield at much above the computed value as the previous 
one fell short It would appear that in this instanc* the 
produttive power not utilised in the year of the great cold 
was not lost but stored On the other hand it must be 
remarked that 1896 had the advantage of a specially dry 

It appears from these considerations that th* dryness of 
autumn Is the dominant element in the determination of the 
yWd of wheat of th* following year The average* of 
yield and of rainfall are taken over very large area* and it 
may be taken for granted thet the investigation of the 
question for more restricted areas would introduce some 
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modification in the numerical coeffii enU if not in the form 
erf the relation 

the data for making' such on investigation are not yet 
In an available form A comparison has been made between 
autumnal rainfall for England East and the average 
yield for the counties of Cambridge Essex Norfolk and 
Suffolk which shows a similar relation but a magnified 
effect of autumnal rainfall upon the crop and also two 
exceptional years which have not yet been investigated 


GEOLOGICAL NOTFS 

E* ROM the Geological Survey we have received a memoir 
-*■ on the water supply of Lincolnshire from underground 
sources with records of sinkings and borings edited by 
Mr H B Woodward with contributions by Mr W 
Whitaker Dr H t Parsons Dr H R Mill and Mr H 
Preston In the introduction a description is given of the 
various geological formations with especial reference to the 
water bearing strata The bulk of the work is taken up 
with records of borings among which we note particulars 
of a new boring in progress at Boultham for the supply 
of Lincoln many records from the prolific locality of 
Bourn where from one bore-hole five million gallons of 
water a day have been obtained and other records fron 
Scunthorpe Skegness Wood hall Spa Ac Many analyses 
of water are given and Dr Mill contributes a useful 
eertion on rainfall with a colour printed map 

lhe Ceological Survey hae issued a memoir on the 
geology of West Central Skye with Soay in explanation of 
Sheet 70 of the geological map of Scotland rhe memo r is 
written by Mr L 1 Clough and Mr Alfred Harker The 
area is mainly occupied by the Tertiary igneous rocks of 
the Cuillin Hills but it includes also some lorridoman 
rocks and small tracts of lrias Lower Lias and Cre 
taceous The occurrence of Cretaceous strata probably of 
Upper Greensand age is of especial interest The Glaual 
ana post Glacial accumulations the physical features snd 
scenery ore duly described The memoir in short is in a 
handy form (pp 59 and price is ) well suited as a guide 
on tne ground and as an introduction as regards the 
volcanic rocks to the larger work by Mr Harker (lately 
noticed in Naturx) on the Tert ary igneous rocks of Skye 
Another memoir issued by the Geological Survey is on 
the geology of the country around Bridgend being part vi 
of the Geology of the South Walts Coal field by Mr A 
Strahan and Mr T C Can trill with parts by Mr H B 
Woodward and Mr R H Tiddeman The district here 
described includes the Vale of Glamorgan for the most 
part an area of Lias with irregular scatterings of Drift 
on agricultural district famed also for its Blue L as lime 
so well known In old times at Aberthaw and now largely 
manufactured at Bridgend The basement portions of the 
Lias at Sutton and Southern down conglomeratic in char 
acter ore duly described os well as the littoral portions of 
the Keuper and Rhaetic Beds A small tract of the main 
coalfield enters the area bounded by Millstone Grit and 
Lower Carboniferous Rocks and the Old Red Sandstohr 
appears in Inliers I he bulk of the work is taken up with 
a description of the Keuper Rhsstic Beds and Lias which 
furnish many points of interest 
The fifteenth report by Prof W W Watts on photo 
graphs of geological interest in the United Kingdom (Brit 
Assoc Cambridge 1904) is of a most satisfactory character 
A dear profit of 130I has been made This shows that the 
work of collecting and storing typical photographs of 
geological features and phenomena and of supplying copies 
to teachers and others in various parts of the world has 
proved a great auccess and a distinct service to geological 
and perhaps also to geographical science This success is 
<Kie to the indefatigable energy of Prof Watts 
In his address to the Liverpool Geological Society Mr 
T H Cope took as his subject types of rock flow in the 
Celriog valley and their analogies with river structure 
(froc Liverpool Geol Soc vol ix part iv) The author 
points out tne evidence of flow structures and other terres 
trial movements in Igneous and metamorphic rocks and 
compere* them with the known movements of water 
We have received NO 37 of vol v of 1 Spuunca ’ 
and Mtmotru de la Socidtd de Spfoologle) 
NO 1846, VOL 7l] 


1 his contain* a number of article* on caves and on under 
ground waters on prehistoric remains from caves on the 
present subterranean flora on contamination of waters, and 
on the use of fluorescence in detecting the flow of under 
ground streams A report on the sources of the water of 
Arcier with special reference to the water supply for the 
town of Besanfon is contributed by Prof E Fournier to 
the same periodical (No 38) and he conclude* that the 
supply from Arcier must at all costs be abandoned The 
subject has excited much controversy ow ng to the fact that 
the probable sources of contamination through porous and 
fissured limestones are at a I stance fron the outlet of lhe 
stream at Arcier 

In the ninth report of the periodic variations of glaciers 
by Dr H h Reid and M E Muret (Arch dtt Sc phys 
et nat Gentvc xvlil 1904) the general record is one of 
decrease 

The records of the Geological Survey of India (vol xxxi 
part 111) contain an art de by Mr R D Oldham on the 
glaciation and history of the Sind Valley Kashmir a 
subject illustrated by six excellent photographic views 
which exhibit feature* produced respectively by glaciers and 
by rivers and afford support to the view of the author of a 
diversion of the drainage since the glaciers attained their 
greatest dimensions 

A report on the Jamnu coalfields has been written by 
Mr R R Simpson mining specialist to the ideological 
Survey of India (Mem Geol Surv India vol xxxn 
put iv) The coal fields lie in a mountainous country 
varying from three thousand to nine thousand feet above 
s a level and the strike of the cool bearing rocks does not 
anform to any of the mam natural features The prospects 
of working the coal with profit are not considered good in 
present circumstances as the expenses would be great on 
account of the inclined and broken character of the rocks 
the possibility of landslips and of trouble from water 
Otherwise a fairly good steam-coal may be obtained 
A geological map of Cyprus by Mr C V Bellamy has 
been issued by Mr Stanford (pr ce 6* ) It is accompanied 
bv a key or short explanat on n which the author 
describes the physical features and the various geological 
formations which range fron Cretaceous to Pliocene and 
Pleistocene Between the Oligocene and Pliocene there Is 
a break marked by the occurrence of basic igneous rocks 
wh ch have baked and altered the Oligocene (Idalian) lime 
stones These igneous rocks which comprise serpentine 
variolite gabbro Ac form a broad belt of mountainous 
ground in the south central portion of the island The 
map which is produced on a scale of 4) Fnglish miles to 
one inch is printed lit colours and clearly shows the extent 
of the main geolog cal divisions It will be a useful guide 
to those interested in the geology whether from a scientific, 
or practical point of view The economic products include 
bu fding stone* marble pottery clay gypsum Ac 

Our knowledge of the geology of South Africa proceed* 
apace We have received sol vn part 111 cf the Trans 
acltotu of the Geological Society of South Afr ca which 
ont-i ns among other art cles an essay by Dr I H Hatch 
in 1 Dr G 5 Corstorph ne on the petrography of the 
W twalersrand conglomerates w th special reference to 
lhe orig n of the gold lhe original explanation was that 
the Rand conglomerates were ancient placer deposits n 
which the gold was as much a produ t of denudation as 
the pebbles which accompany it lhe authors show that 
the theory of the subsequent infiltration of the gold is most 
in accordance with the facts The gold is pract rally con 
fined to the matrix of the conglomerate and occurs there 
in crystalline particles in assoc ation with other minerals of 
secondary origin 

Mr E Jonssen in the same Transactions deals with 
some intrusive granites in the Transvaal the Orange River 
Colony and in Swan land These old granites mostly grev 
in colour penetrate the crystalline erhists which are re 
garded as of Archscan age but they do not intrude into 
the Witwatersrand senes Mr J P Johnson contributes 
further notes on some pigmy stone Implement* from Elands 
fontein No 1 They are regarded as scrapers belonging 
to the Neolithic stage of culture 
In his address to th* South African Association for the 
Advancement of Science (Johannesburg meeting 1904) Dr 
Corttorphine took for h s sub ect the history of strati 
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graphical investigation in South Africa and in a table he 

X ives die groupings successively Introduced by A G Bam 
Wyley and others up to those of G A F Molengraafi 


We have received from the Munster of Minr<i Victoria a 
diagram compiled and drawn up by the director of the 
Geological Survey Mr F J Dunn showing the yirld of 
gold and other statistics from 1851 to 1903 The gross 
value of the gold is stated to be abO 945 344I 1 he 

greatest yield was in 185b 

We have received the annual progress report of the 
Geological Survey of Western Australia for 1903 by Mr A 
Gibb Maitland Government Geologist Ihis includes ob 
servations on the Pibara and Murchison gold fields on the 
Arrrno copper deposits the Irwin River coni held Ac mis 
rellaneous notes on minerals Including gypsum and 
dlatomlte and notes on water supply Ihe report is 
accompanied by several maps 

Ihe progress of vertebrate paleontology in Canada forms 
the subject of in essay by Mi Lawrence M Lambe (Trans 
Roy Soc Canada series 2 vol x) As he remarks < ur 
knowledge of this life history began when Sir William 
I ogan in 1841 discovered amphibian footprints in the 
Lower Cool measures at Horton bluff in Nova Scotn 
Since then remains of vertebrates have been found In rocks 
from the Silurian to the Pie stocene and a full list is given 
together with a bibl ography of the subjict 
In the American Journal of Science (December 190a) two 
new species of reptiles from the Titanotherc Beds (Oligo 
cene) of Dakota are described by Mr F B Loomis These 
are Crocodilut prenatalts and Chryssmys inornate Some 
derived Cretaceous fossils are recorded also from the same 
strata which form a part of the White River formation and 
the author is led to regard the beds as of fluviatile origin 
The American Journal of Science for January contains an 
article on the submarine great canyon of the Hudson 
River by Dr J W Spencer The early work of the Coast 
Survey brought to light a depression extending from near 
New York to the border of the continental shelf and 
J D Dana was the first to recognise this feature as the 
submerged channel of the Hudson River formed when the 
continent stood at a greater altitude above the sc a than It 
does now Later on Prof A I tnden Kohl discovered that 
the channel became suddenly transformed into a canyon 
near the continental border reaching to a depth of 2400 feet 
below the surface of the submerged plain which was then 
about 400 feet beneath sea level Following on to these 
observations Dr Spencer has pointed out that the channel 
was traceable to much greater depths—the canyon section 
having tunic from 6000 to 7000 feet and the valley beyond 
to 9000 feet He maintains that the period of great eleva 
tion coincided with the early Pleistocene Since then there 
has been a subsidence to somewhat below the present level 
followed by a re elevation of 350 feet as seen in the shallow 
channels of the shelf 

The American Journal of Science for February contains 
an important essay on the isomorphism and thermal pro 

r ties of the feldspars by Mr Arthur L Day and Mr 
T Allen To the same journal Dr Albrecht Penck con 
tributes an interesting article on climatic features in the 
land surface and indicates how the features of past as well 
as present climates may be discerned Instances are seen 
in areas that were formerly covered by ice and are now 
exposed to river action They are seen in desert regions 
as in those of the Great Salt Lake and of the Sahara 
where ancient shore lines and old river valleys have been 
traced In some mountain areas evidence of river action 
preceding glacial action has been noticed Dr Penck points 
out that a study Of the oscillations in tha situation of the 
climatic belts of the earth is fraught with interest and that 
observations on the erosional forms of rocks and on the 
corresponding deposits derived from them assist in the Inter 
pretation of climatic conditions 
In the Bulletin from the Laboratories of Natural History 
of the State University of Iowa (vol v No 4) there 11 
a aeries of papers on the loess by Prof B Shunek The 
loess of Netches and of the lower Mississippi valley is of 
special interest inasmuch as in that region loess was first 
recognised in America by Lyafl in 1846 Ihe researches 
of the author afford arguments against both the aqueous 

*WO 1846, VOL 7l] 


and glacial theories of its origin The characteristic foasDs 
are terrestrial upland species of land snails Even the ex¬ 
tremely delicate shells of snails eggs an preserved fat fhe 
loess Natchez lie* far south of the limits of glaciation, 
and the molluscan fauna does not support the notion of a 
glacial climate Ihe tBolian theory oners the best explana¬ 
tion I he d scovery of human remains in a deposit re¬ 
garded a- loess near Lansing m Kansas is discussed, anti 
Prof bhimek concludes that the deposit id not loess but a 
talus Consider ng again the relations of loess to tha 
Iowan drift the author jxnnta out that there were several 
periods of loess formation inter Glacial and post Glacial 
1 ar beyond th border of the newer drift sheets however 
the sharp lines f distinction between the successive accu 
muUtions disappe ir and there the deposits of loess probably 
r present the ombined accumulation of several inter Glacial 
and later dt ft periods Ihe essays are illustrated by 
pictorial views ind figures of the mollusca In another 
article Mr 1 J beaver describes and illustrates the Dia> 
comycetes of eastern Iowa 

Tne Materials and Manufacture of Portland Cement * 
by Mr F C Fckel with an essay on the cement resources 
of Alabama bv Mr E \ Smith form the contents of 
Bulletin No 8 Geological Survey of Alabama In that 
State there is fc und an extensive series of limestones cap*bis 
of furnishing natenal for the manufacture of Portland 
cement while clays and shales necessary to complete tha 
mixture are abundant 

In an article on the genesis of the magnetite deposits in 
Sussex Co New Jersey (Mining Magasute December, 
1904) Mr Arthur C Spencer concludes that they are con 
nected in origin with intrusive dioritic pegmatites To the 
same magazine Mr W H Heydnck contributes a paper 
on the physical and rommernal conditions of the Kansas 
oil fields 1 he area extends ovrr more than ten thousand 
square miles In 1889 the yield was 500 barrels of oil, 
while in ten months during 1904 the yield was more than 
four million barrels 

A reconnaissance in Trans Pecos Texas by Mr G B 
Richardson (Umv of lexas Mineral Survey Bulletin 
No 9) was undertaken mainly to determine the conditions 
of occurrence of underground water The author was 
enabled however to make general observations on the sue 
tensive formations from the pre Cambrian to the Cretaceous 
and Quaternary and on the occurrence of coal salt 
petroleum and sulphur Ihe presence of underground 
water was found to be widespread but in a number of 
places the wells contain much gypsum and other salts 
The report is accompanied by a geological map and pic¬ 
torial views 

Some account of the exploration of the Potter Crsek 
Cave in California is given by Mr W J Sinclair (Umv 
of California Publications Amer Archasol and Etbnol 
vol 11 No 1) The cave is about one mile south-east of 
the United States fishery station at Baird on the McCloud 
River and it lies in a belt of carboniferous limestone at an 
elevation of 1500 feet above sea level and about 800 feat 
above the river level at the mouth of Potter Crsek Remains 
of various vertebrate animals were obtained from fan-like 
deposits of earth and stalagmite-cemented breccia which 
formed the flobr in a large chamber above which there 
were vertiral chimney like openings With the exception 
of the stalagmitic growths and fallen blocks the entire 
cave deposit was brought in through the vertical chutes 
Apert from fragments more than 4600 determinable speci¬ 
mens were collet ted of dissociated limb bones jaws and teeth 
Complete skeletons were not common Associated parts of 
the skeletons of squirrels and wood rats of a snake 
(Crotalus) and a bat were found also several complete 
limbs of Arctothenum stmum remains of Megakmyx Masto 
don Blephas pnmigentut and a new genus named Eucera- 
therlum a member of the ravicorn division of Artlodactyla 
which combines characters of several groups Of the fifty- 
two species listed twenty-one belong to extinct forms No 
human remains were found but some vary doubtful 
" Implement like bone fragments " are described and figured 
The cave fauna is older than the Glacial period in Cail- 
forma and it 11 remarked that the 1500 foot contour madia 
approximately the present elevation of an earlier valley 
stage beneath which tha existing caflone are trenched 
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FORTHCOMING BOOKS OF SCIENCE 
jLfBSSRS BAILLIERE TINDAIL AND COX an 
nounce — Mucous Membranes by W Stuart Low 
"Comunctivitis by N Bishop Harman Surface 
*7^ bg T^^GjUman Jtoorhead ^ Flsmentary Micro 


— „ —ltmg Manual of Anatomy 

Prof A M Buchanan Manual of Midwifery by_ 

H Jellett Psychiatry by Prof Bianchi translated by 
Dr 1 MacDonald Manual of Practical Sanitary Sc eme 
•«* Lnboratonr Work by Dr D Somerville Asepsis 
by Dr A S Vallack Dictionary of New Medical 1 erms 
Mr Dr A M Gould Military Hygiene by Major R 
Caldwell Veterinary Toxicology by Lieut Col J A 
Nunn Lectures on Clinical Surgery by Dr H l 
Hinder Diseases of the Foot of the Horse by 11 
Caul ton Reeks Artistic Anatomy of Animals by F 
Cuyer translated by G Haywood Coroners Duties by 
Dr R H Wellington Pathology by Dr W D Este 

Emwy and new editions of Rontgen Rays in Med cal 
Work by Dr D Walsh Manual of Veterinary 
Hygiene by Lieut Col F Smith and Animal Para 

sites by Prof G Neumann translated by Dr G Fleming 
and edited by Prof J Macquren " 

In Messrs A and C Black s list we notice — Ihe 
Metaphys cs of Nature by Carveth Read and a Treatise 
on Zoology ed ted by Dr E Ray Lankester FRS 
part v Molluscj 

The announcements of the Cambridge University Press 
include — The lands of the Eastern Caliphate by 
G L* Sm«« T '*“ Inflorescences - ' 


IheOrgn 
by Prof W 
Simpson and 
E Metchnikoff 


Strange Trees .. 

Flowers by Prof H Marshall Ward FRS 
and Influence of the Thorough bred Horse 
Ridgeway Ihe Plague by Dr W 1 
Immunity in Infectious Diseases by Pro. _ „ tlv ™ u »„ u 
auAorised English translation by F G Blnme illustrated 
The list of Messrs Cassell and Co I td contains - 
The Boik of Photography Pr.ctical Theoret c and 
Applied ed ted by P N Hasluck II strated Cassell s 
Popular Garden ng edited by W P Wnght illustrated 
Natures Riddles or the Battle of the Beasts ty 
W H Shepheard Walwyn illustrated Cassell s Physi al 
Educator by E M lea llustrated and Pictorial Practical 
Tree and Shrub Culture by W P Wr ght and W Dalli 
snore illustrated Certificate Geometry" by W P Work 
man md A G Cracknell and G neral Elementary 
Science part u Plant and Animal Life by W S 

Furneaux 

Messrs Chapman and Hall Ltd promise — The 
Principles of Heredity by Archdall Re d 
The Clarendon Press list contains —Schiaparell s 
‘ Astronomy in the Old Testament authorised English 
translation with additions by the author The Faroes and 
Iceland by N Annandale Ihe Farther East by A 
Little Index Kewentis Plan tarn m Phanerogamarum 
eupplementum secundum nomina et synonyma omnium 
generum et speclerum ab initio anm 1896 ed flnem anm 1000 

Bayley Balfour FRS vol 11 Special Organography 
Knuth s Tlower Pollinat on authonsed English trans 
lation by Prof J R Ainsworth Davis Solereder » 
Anatomical Characters of the Dicotyledonous Orders 
authorised English translation bv I A Boodle and The 
Maui their I anguage and Folklore by A C Hollis 
Messrs Archibald Constable and Co will publish - 
Leprosy and Fish Tat ng by Dr J Hutchinson FRS 
Principles of Practical Microscopy by Dr A E Wright 

** Physiology of the Nervous System by J P Morat '- 

Wad and edited by Dr H W *- * 


Herman Osc ll 


Syers The Lymphatics 


by G Delsmere p Poirier and B Cunfo tr an slated and 

translated from the German by Dr W Evans. Steam 
Boilers by H H Powles illustrated Steam Pipes 
by W H Booth illustrated The Economic and Com 
merrial Theory of Heat Power Plants by Prof R H 
Smith * Motor Vehicles and Motors by W W Beaumont 
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-- Compressed Air its Production Uses 

and Applications by G D Hiacox illustrated Reinforced 
Concrete Construction by A W Buel and C S Hill 
illustrated Cotton Seed Products a Manual of the Treat 
ment of Cotton Seed for its Products and their Utilisation 
O ‘if . b 7 L Lamborn illustrated Plat and 
Profile Book for Civil Engineers and Contractors by H F 
Dunham Engineering Contracts and Specifications by 
J"®. Johnson Earthwork and its Cost by H P 
Gillette illustrated The Elements of Water Supply Engin 
cering by E S Gould Tables of Squares by I I 
•** , Mechanics-Problems for Engineering Students 

by Prof F B Sanborn illustiuted The Railway Trans 

ition Spiral by Prof A N lalbot Tables for Obtaining 

Horizontal Distances and Differences of Level from Stadia 
Readings by Noble and Casgratn Technic of Mechanical 
Drafting by G W Reinhardt llustrated Surveying 
Manual by W D Penee and M S Ketchum EarX 
by B B as sell Illustrated Ihe Design of Steel 
M 11 Hu ldmgs and the Calculation of Stresses n Framed 
structur s by M S Ketchum illustrated Topographical 
Record and Sketch Book for use with 1 ransit and Stadia 
by D L Turner Cleaning and Sewerage of Cities 
by Prof R Baumetster llustrated Field Pract ce of 
Railway I ocation by W Beahan Illustrated Tables 
of Logarithms of Lengths up to 50 Feet varying by 1/16 
of an Inch by T W Marshall ‘ Econom cs of Road Con 
struction by H P t illette Maxwell s Theory and 

dcgraphy p rt M swell s lheory and 

sc list ons by H Poincard translated by K 
. part 11 1 he Pr nciples of Wireless Telegraphy 

by K Vreeland and new editions of Gas Engine Con 
struct on by H V A Parsell jun and A J Weed 

llustrated Gas Gasoline and 01 Lngines by G D 
H scox illustrated L juid Air and the Liquefaction of 
Gases by Dr T O Conor Sloane illustrated Shop 
Kinks by R Gr mshaw llustrated Ra Iway Track and 
Track Work by E F R Tratman City Roads and 
Pavements Suited to Cit es of Moderate S ze by W P 
Judsoi llustrated 

Messrs J M Dent and Co announce — Phj s ological 
Psychology by Dr W McDougall 
Messrs Duckworth and Co promise — Metapsychtcal 
Phenomena by Dr J Maxwell with prefaces by S r Oliver 
I odge and Prof Ch Richet translated by Mrs Finch 
Messrs R Frledlinder and Son (Berlin) announce — 
Annales Mycologic vol 11 Die Vogel der 

palairkt sehen Fauna by Dr L Hartert Heft 11 D e 
Vogel Islands by I H ntzsch Analyt srhe Uberscht 
der paluarktischen I ep dopterenfam hen by C v Hr 
muzaki WissenschaftI Ergebnisse e ner zoolog when 
Exped tion nach dem Baikal See iqoo-a by A Korotneff 
1 L ef by W Michaclsen D e Oligocbaetrn Mitte 1 
inge 1 ius dem zoolog when Museum in Berlin Hand 
iv Heft by J Th ele Be trige z Morpholog ss Arzu 
Uden Abb ldungen der in Deutschland und den angrenz 
enden Geb eten vorkommenden Grundformen der Or h 
deen hy W Muller and F Kranzl n illustrated Das 
Tierrei h edited by F F Schulze Lief s» T R 
Stebb ng Aphipoda I ef 22 II St hel and H 

R (Tarth Hel conud® L ef 13 L v Graff Turbel 
lane 1 Arocla Catalogue Mammaliu n tarn v ventium 
quam fossil u n by F L Trourssart Qu nquennsle Sup 
piemen turn Anno 1904 Fasc 111 Die neue Losungs und 
clektrochem sche Theorie by I Zeschko 
Messrs Gauthier Villors (Parts) prom se — Precis de 
Photographie g^ndrale bv E Belm tome 1 Applies 
tions sc entifiques et industrielles Traits d Analyse by 
Prof E Picard tome iv Equations ai x Ddnvdes par 
tielle* and Lefons de Mlramque celeste by Prof 
H Poincare tomes u and m 
Mr Henry J Glauher anno rices _ Mucomembranous 
Entercohtis by Dr Froussard edited by Dr E Blake 
The Westminster Hospital Reports 1903-4 vol xiv 
edited by Drs E P Paton and P Stewart The Intestinal 
Catarrhs by Dr E Blake X Ray Charts by Dr 
R J Cowen A Short Fssay on Insanity by C 
Williams, and Fthyl Chloride in Surgical and Eientat 
Practice ’ by A de Prendennlle 
The announcements at Messrs Charles Griffin and Co 
Ltd are — An Introduction to the Design of Beams 
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Girder* and Column* In Machine* and Structure* with 
Example* in Graphic Static* by W H Atherton illu* 
trated Smoke Abatement by w Nicholson lUuatrated 
and new edition* of Electrical Practice in Colliene* by 
D Burn* illustrated The Principle* and Conatruction of 
Pumping Machinery (Steam and Water Pre**ure) by H 
Davey illustrated Ihe Metallurgy of Steel by F W 
Harbord illuttrated Ga* Oil and Air Engine* by 
B Donkin illustrated and Properties of Matter (vol f 
of A Text Book of Physics J by Prof* J H Poynting 
FRS and J J Ihomaon FRS illustrated 
Mr Meinemann directs attention to — Publication* of an 
American Archaeological Expedition to Syria in 1899-1900 
part tv Semitic Inscription* by Dr F Littmann illu* 
trated 

Messrs Hodder and Stoughton * list include* — Nerve* 
in Order or the Maintenance of Health by Dr A T 
Schofield Modern Elcctri ity bvj H and K J Hora 
Woodmyth and Fable by E Thompson Seton Ihe 
Lure of the Labrador Wild a Story of the Exploring Ex 
prdition conducted by Leonidas Hubbard tun by D 
Wallace and The New Knowledge a Simple Explanation 
of the New Physic* and the New Chemistry in their Relation 
to the New Theory of Matter by Prof R K Duncan 
Mr U Hoepli (Milan) announce* — Contnbuzioni alia 
Storia della Botanies by O Penzig and la Hora 
Legnosa del Sottocenen by A Bettelini 

In Messrs Longmans and Co s list we notice — A 
Systematic Course of Practical Organic Chemistry by 

L G Raddiffe Flemcntiry Steam Engineering by 

H W Metcalfe illustrated and An Atlas of Derma 
tologr by Dr M Dockrell A Common Humoral Factor 
of Disease and its Bearing on the Pra tice of Medicine 
by Dr T Hare a vols Ice or Water another Appeal to 
Induction from the Scholastic Methods of Modern Geology 
by Sir H H Howorth K C I I F R S 
Messrs Macmillan and Co Ltd direct attention to — 
Ihe life History cf Brit si Flowering Plants by lord 
Avebury T R S Ihe Historical Relat ons of Medicine 
and Surgery being the address delivered at the St Louis 
Exhibit on by Prof T Clifford Allbutt FRS Tribes 
of the Malay Peninsula by W W Skeat illustrated A 
Treatise on Chemistry bv Sir 11 L Roscoe 1 R S and 
Prof C Schorlemmer FRS 1 The Non Metallic 
Flenrnts revised by Drs H G Colman and A Harden 
Stonehenge Astronomically Considered by Sir Norman 
Iockyer KCB FRS illustrated Tnc Theory of 
I ight by Dr C E Curiy Magnetism and Electricity 
for Students by H E Hadley Lectures on the Phil 
osophy of Kant and other Lectures and Essays by the late 
Prof H Sidgwick Ph losophical Studies by D G 
R tchie edited by Prof R Latta and a new edition of 
A Handbook of Metallurgy by C SchnabM translated 
and edited by Prof H Louis 

Messrs Masson and Co (Paris) promise — Iraitd de 
Chimie tmndrole edited by H Moissan tome 11 fasc 1 
tome Iv fasc 1 Le Chauffage de* Hab tations par 
Circulation d Air chaud de Vapeur ou d Eau chaude by R 
Ptns*« le Chauffage dlectnque by Ldvylier Le* 

Moulin* k Vent by Prof Hdrisaon Le Vinaigre by 
Astrue Procddd* de Commande mdcantque par 1 Electri 

cit< by Capt Frllley and L Industr e de 1 Or by 
L M Granderye 

Messrs Methuen and Co announce — Archaeology and 
False Antiquities by Dr R Munro 
Mr John Murray s list includes — Lhasa and its 
Mysteries by Lieut Col L A Waddell C B illu* 
trated Our Sudan it* Pyramids and Progress by 

J Ward An Expedition into the Central Tian Shan 
carried out in the Year* 1903-1903 by Dr G Merxbacher 
illustrated An Account of the Rotfaamsted Experiment* 
by A D Hall Recent Development in Biological 
Science by W B Hardy FRS ’ Descartes hi* Life 
and Times ' by E S Haldane illustrated Artillery and 
Explosive* essay* and lectures written and delivered at 
various time* fry Sir A Noble KCB FRS illustrated 
Growth and Spread of Culture by Prof E B. Tylor 
FRS illustrated and new editions of Marine Boiler* 
their Construction and Working dealing more especially 
with tubukni* boiler* based on the first edititm of the work 
“1 L E Bertin edited by L S Robertson illuttrated 
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The Vegetable Garden, or the Edible Vegetable* Salad* 
and Herb* Cultivated in Europe and America,” by Wi 
Robin ion 

Mem George Newnee Ltd promiae — ReptUa Ufa,** 
byW P Pycraft 
Messrs Oliver and 


Public Health Ac by Prof . - 

Mem* G P Putnam • Son* give notice of — The Caa* 
for Physical Culture by H I Hancock illus¬ 
trated The Jordan Valley and Petra by Prof 
W Libbey and Rev F E Hoaklna Illustrated, 
Physical Regeneration by J Canthe illustrated The 
Tree* of North Eastern America with introduction bv 
N L Britton and new edit ona of The Shrubs of North- 
Eastern America by C S Newhall illuttrated An 
Introduction to Vertebrate Fmbryology based on the Studv 
of the Frog and the Chick by Dr A M Reese illu* 
trated Materia Medica for Nurses by L L Dock, 
and rhinku g Feeling Doing by Dr E W Scripture 
illustrated 

The list of the Walter Scott Publishing Co include* — 
Diet and Hygiene for Infant* by Dr T H Alderson 
Messrs Swa Sonnenschein and Co I td announce — 
The History cf Philosophy by Dr J E Erdmann fifth 
German edition revised by W B Erdmann an Engliah 
cbridgment translated and edited by W S Hough 
Student s Text Book of Zoology by A Sedgwick 
FRS vol 1 illustrated Ihe Race* of South 
Africa the r Migrations and Invasions show ng the 
Intrusion of th Stronger Races into Hunting Grounds 
of the Anc ent Abatura or Buahmen the Aboriginal 
Cave Dwellers of the Country by G W Stow 

illustrated PI ys ological Psychology a translation 
of the fifth an I wholly re written (190a 3) German 
edition by Prof E B Titchener vol 11 illustrated and 
new editions of Introduction to the Study of Organic 
Chemistry by J Wade Sanatoria for Consumpt vr* 
in Various Parts f the World by F R Walters illus 
trated and Handbook of Systemat c Botany by Dr E 
Warming edited by Prof M C Potter illustrated 
The list of the University Tutorial Press I td com 
prises — Chem stry First Stage Theoretical Organic 
by Dr R A Lyster Chem strj Junior by R H 

\d e Techn cal Electricity by Prof H T Davidge 

and R W Hutchinson Magnetism and Electricity 

S hool by Dr R H Jude Practical Phys c* by 
\V R Bower Properties of Matter by C J L Wag 
staff Flen nt iry Science of Common Life (Chemistry) 
by W T B one Phys ography Set tion One 6 0 
mrtry Jun or by W P Workman and A G Cracknell 
Geometry Prtl minary (Part 1 Junior Geometry) bjr 


authors Geometry Theoretical and Practical ” 
by the same authors Scholarship Geometry by W P 
workman and A G Cracknell r Scholarship Elementary 
Science Sect on 1 Scholarship Elementary Science 

Section 11 (a) Chemistry (6) Astronomy (e) Biology , 

and new edit ons of Chemical Analysis by Dr* W 
Briggs and R W Stewart Light Text Book of by 
Dr R W Stewart Inorganic Chemirtry Second Stage 
(Theoretical) by Dr G II Bailey and The New 
Matnculat on Phys t s Heat Light and Sound by Dr 
R W Stewxrt 

Mr T F sher Unwin announce* — Travels of a 
Naturalist in Northern Europe by J A Harae Brown 

Siberia a Record of Travel Exploration and Climbing * 
by S Turner Ihe Age of the Earth and other Geological 
Studies bv Prof W j Sottas FRS and Gardening 
for the Mill on by A Pink 

Messrs W Wesley and Son promiae —An authorised 
English edit on of the Atlas of Emission Spectra of most- 
of the Elements by Prof A Hagen bach and H Konen 
translated by Dr A S King 

The following are Messrs Whittaker and Co ■ announce¬ 
ment* — Steam Turbines by H M Hobart and t 
Steven* Armature Construction by H M Hobart. 

Concrete Steel a Treatise on the Theory and Practice of 
Reinforced Concrete Construction by W Noble Twelve- 
tree* Practical Wireless Telegraphy and Telephony * by 
Prof Maxzotto translated by S R Bottone and new 
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Vdftiens of —* Electricity In iU Application to Telegraphy 
krT B Herbert Central Station Electndty Supply by 
A Gay and C H Yeaman ‘ Ihe Alternating Current 
Circuit and Motor ’ by W P Maycock and ‘ Radium 
by S R Bottone 


UNIVERSITY AND EDUCATIONAl 
INTELLIGENCE 

Cambridge —An Arnold Geratenberg studentship will be 
offered for competition in the Michaelmas term of 1906 
The atudentahip will be awarded by meant of essays 
Everv candidate muat aend on or before October 1 1906 an 
eaaay on one of the subject* printed below addressed to 
Dr James Ward Trinity College The atudentahip whirh 
will be of the annual value of nearly 90I will be tenable 
for two years upon the condition that at the end of the 
first year the student a progress in philosophical study is 
deemed satisfactory by the board of managers The subjects 
for essays are —(1) a philosophical discussion of the doctrine 
of energy and particularly of the new theory of energetics 
(a) a critical examination of Descartes philosophy of 
nature (3) the relation of mathematics and the theory of 
probability to physics (4) the theory of psychophysical 
parallelism (5) the scope and methods of comparative 
psychology (6) the philosophical import of post Darwinian 
theories of natural selection 

The principal and the professors it McGill University 
Montreal have nominated Mr L V Ring a student in the 
faculty of arts to the Canadian scholarship lately estab 
llshed at ( hrist s College 

An exhibition of sol a vear tenable for two a ears n> 
offered b\ the governing body of Fmmanuel C Urge to an 
idvanced student rnmmenc ng residence at the college in 
October 190s Applications should be sent to the master 
of Emmanuel (from whom further particulars may be ob 
tamed) not later than October 1 

The local examinations and lectures syndicate is about 
to elect an assistant secretary for the department of the 
local lectures The appointment will be in the first instance 
for one year The stipend will be n;o/ in an rrdmary year 
and 200/ In those years in which summer meetings are 
held Graduates of the university who desire to offer them 
selves as candidates are requested to send their names 
before May 8 to the Rev D H S Cr inage 

The London School of Ironical Medicine has been ad 
mitted os a school of the University of X ondon in the 
faculty of medicine in tropical med cine only 

The committee of the Liverpool School of Tropical 
Medicine has appointed Mr R T Newstead lecturer in 
economic entomology and parasitology 

The fourth annual students soirde of the Sir John Cass 
Technical Institute will be held in the institute Jewry Street 
Aldgate F C on Saturday March 18 Exhibits and 
demonstrations referring to the work of the various depart 
meets form part of the programme 

It is reported aays Science that Mr Andrew Carnegie 
has offered to give 100 000I to the University of Virginia 
on the condition that the authorities of the institution raise 
a similar amount from other sources and that the late 
James C Carter the eminent New York lawyer has be 
queathed 40000! to Harvard University Science also 
states that at the first of the winter convocations of the 
George Washington University a gifrof property estimated 
to be worth so 000! was announced for the establish nent 
of a chair and course of graduate study on the history of 
civilisation Various sums of money raised by the trustees 
and alumni association aggregating 55 000! were also 
announced 

A Commission was appointed a few years ago to inquire 
Into the condition of manual and practical Instruction In 
Irish primary schools and as the result of the recom 
msndations made by thie Commission instruction In ele¬ 
mentary experimental science was introduced into the 
primary schools of Ireland The results of this teaching 
have in the opinion of competent authorities, been in every 
way satisfactory Not only has the educational value of 
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experimental science again been demonstrated but its bene¬ 
ficial effects on the progress of Ireland s industries and 
agriculture have been made clear Notwithstanding the 
success which naturally has followed the introduction of 
practical instruction m scientific principles into Irish ele 
mentary schools the treasury has refused to renew the 
s nail grant required to meet the necessarv expenditure and 
the work of organising science instruction in the schools— 
after four years—is bring stopped It is difficult indeed to 
understand so retrograde a policy The incompleteness of 
all * hemes of educat on which ignore the claims of prat 
tic il nstruction in th ft ndamental facts of science has been 
demonstrated rep atedlv the connection between American 
and ( erman Industrial success and the scientific systems of 
education established in these countries has become familiar 
to all interested in their country s welfare so that no 
excuse—not even the urgent need of economy in national 
expenditure—can justify this action of the Treasury It is 
to be hoped earnestly that steps may yet be taken to avert 
what would be nothing sh rt of a calamity to Ireland and 
that the work which has begun so auspiciously under the 
present organisers of science instruction instead of being 
stopped may be broadened and extended 

It is stated in the 7 imes that the committee presided 
over by Mr Haldane M P appointed to consider the alio 
cation of the increased grant in aid of edc at on of a 
univers t> standard in arts and science has now finished 
its inquiry Excluding 9000! to be allotted 1 iter in the 
financial year the ro nmittee proposes that the sum of 
000! (making a total grant of $4 000M be allotted as 
follows —Manchester (0001 University College London 

jooof I iverpool 5000/ Birmingham 4500! Leeds 

4000! King s College I ondon 3900/ Newcastle-on Tyne 
joool \otlinghim jqo I Sheffield *30 I Bedf rd 
College I ondon 2000I Bristol 20001 Reading 1700I 

1 Southampton 1700I Dundee itoo! lhe committee ex 
pi esses the view that the time has come for making a new 
departure in the principle on which State assistance is to 
be given to the highest education It is recommended that 
l moderate sum should be set aside for distribution by way 
of payment to posl graduate students from the univers tv 
colleges who devote the nselves for one two or three years 
to special problem* and that to ensure the money being 
applied most efficiently to the stimulation of individual 
study as distinguished from thp general purposes of the 
college to the development of which other sums out of the 
grant arc directed the distribution should assume the form 
of a grant made d redly to the student on the adv ce of 
some impartial authority It is also suggested that the 
grant in aid should in future be made to a committee 
instead of to the colleges direct and that this committee 
should make an annual report to the Treasury to be la d 
before Pari ament In cond ision the committee urges the 
necessity of leavtng to the advisory committee discretion 
to deal with particular c r u nstances as they arise 


SOCIETIES AND ACADEMIES 

London 

Royal Society Februaiy 9 — On the Stellar Line near 
A 4686 By Sir Norn an loel q rs r , K C B F R S and 
T E •aunctali A R ( Sc 

In this paper the authois d reel attention to 1 well 
marked line of unknown origin which appears in one of 
the Kensington photographs of the helium spectrum near 
A 4686 

It is shown that a conspicuous line near the same wave¬ 
length occurs in the spectra of the chromosphere nebulae 
bright line stars certain Orion stars and in { Puppts the 
star the spectrum of which w is found by Prof Pickering to 
contain a new senes of lines which he considered to belong 
to hydrogen 

The mean wave length of the stellar line as derived 
from the available published records is shown to agree very 
closely with the wave length of the line in the laboratory 
spectrum and the authors conclude that the identity of the 
two lines Is probably a real one 

Rydberg has shown that the line near A 4686 is the first 
line In the principal series of hydrogen and the authors 
of the present paper consider that the strange ” line in 
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the helium (pectrum it probably none other than the uma 
line 1 hey can however assign no reason for its appear- 
ance in only one of the numerous photographs of the 
helium spectrum taken at Kensington 

Note on the Spectrum of » Centaurl By Sir Norman 
kooky** KCBFRS and F E BsumimMI, 
ARCSc 

In this note the authors give an analysis of some of the 
bright lines in the spectrum of p Centauri This star not 
being available at Kensington an excellent reproduction 
by Prof Picketing was used as a basis for the analysis 
The chief bright lines belong to hydrogen as Pickering 
and other observers have pointed out lhe minor bright 
lines however have hitherto had no origin suggested for 
them In this note it is shown that the most marked of 
the minor bright lines agree very closely in position with 
the strongest tnhamed lints of iron and the authors con 
dude that the stellar and terrestrial lines are probably 
identical in origin It ia pointed out that the same lines are 
conspicuous in the spectra cf ho vie in their earlier stages 
lhe Arc Spettrum of Scandium and its Relation to 
Celestial Spectra By Sir Norman Lookyor, K C B 
F R S and F t BsutondsUI, A R C Sc 
in this paper a record is given of the lines in the arc 
spectrum < f the rare element scandium between A 3900 and 
A 3720 1 he photograph us d for reduction was taken with 

a large Rowland concave grating having a ruled surface 
of sfxa inches (14^x5 cm) and a radius of 21 feet 6 
inches The scale of the photograph is such that the 
distance between h. and D is 30! inches or 77 cm This 
i* equivalent to a 6 tenth metres per n illimetre 
An analysis of the lines is given with regard to their 
appearance n the Iraunhcf rc spectrum It is shown that 
nearly all the stre nger lines occur as solar 1 nr* but the 
great majority of the 1 nes weaker than intensity 6 
(maximum intensity 10) are m s* ng from the solar spectrum 
bhort antlyses ir also given of the relation of the 
scttndium arc 1 nes to the lines in the spectra of the 
chromosphere sunspots and stars lhe strongest sc in 
dium lines are shown to be specially prominent in the 
chromospheric spectrum the same lines being conspicuous 
in stell ir spectra of the Polarian type (c 4 y Cygni) In 
the higher stellar tvpe Cvgnian (a Cygm) the strongest 
scandium lines are present but only weak At the still 
higher stages of stellar spectra the srandium lines are 
lacking 

With regard to sun spot spectra the only solar scandium 
line (A 367a 047) given by Rowland in the region F to D 
is found to be nearly always well affected and it often 
occurs amongst the twelve most widened lines recorded at 
Kensington in spot spectra 

On Europium and its Ultra violet Spectrum Sir 
\\ illiam Crookes, IRS 

Exner and Haschek have measured the wave 
lengths of the europium lines * from material sup 
plied by Demargay A comparison of their lines with 
the present author s shows that the material was by 
no means pure Urbnin s europia is not quite so free from 
impurities as his gadolmia The author has been able to 
detect in his photographs the following lines —Gadolinium 
is represented bv very faint lines at 3450 35 3481 99 3583 10 
364631 363479 36563a 366476 369790 369989 3743 6a 
3768 5a 3791 38 (805 70 3830 83 3851 16 4050 08 4225 J3 
V ttrium is represented by the line at 3774 51 lanthanum by 
the line at 3988 66 and calrium by the two lines at 3933 835 
and 3968633 

February 9 and February 33 — ‘ Phosphorescence caused 
by the Beta and Gamma Rgyi of Radium By G T 
Bollby Communicated by Prof Larin or Sec R S Part 
1 read February 9 part 11 read February 33 
The conclusions arrived at In these papers may be sum 
marised as follows — 

(1) Certain types of phosphorescence are due to the 
molecular movement or displate nent which is produced by 
heat by mechanical stresses Or by radiant energy 
(*) Certain other type* are distinguished by their appear¬ 
ance in three stages colled here primary secondary and 
i WsilsnU 
f Dwnske 
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revived phosphorescence These can be ex pl a in ed as <hra to 
at omic changes ra which chemical affinity *» toe O0Btfd|Ilfl£ 
factor 

(3) The phenomena of this type appear to support the 
view diet a species of electrolysis occurs In solids exposed t» 
the 0 or kathode rays that the products of electrolysis are 
insulated from each other as in a viscous electrolyte, ana 
that it is the breaking down of this insulation with the 
re-combmatton of the ions which causes rsvived phosphor* 

When the < unary yellow crystals of barium platinocyamde 
re exposed to the 0 and y rays for some hours they tun* 

. od and their phosphorescence in the rays falls to 8 per cent, 
of its original value Neither the colour nor the phosphor 
escence u> restored by exposure to sunlight or to diffused 
daylight 1 he cnly way completely to restore these qualities 
is to dissolve the salt in water and re-crystallise it In this 
way the reddenel salt is completely re-converted into the 
yellow form and there are no signs that the reddening haa 
been associated with any permanent chemical change The 
possible physical changes were therefore investigated 
When the crystalline structure of the yellow salt is impaired, 
either by mechanical flowing or by dehydration by heat 
there is a very conspicuous colour change the canary yellow 
giving place to an intense bruk red colour while the phos 
phorescence in the radium rays falls to a per cent of ita 
original value By solutan and crystallisation these 
amorphous forms ore restored to the yellow crystalline state 
with its full phosphorescent value 1 he effects produced by 
thr 0 rays are therefore closely analogous to those produced 
by the change from the crystalline to the amorphous state 
In the light of lhe authors earlier obeervations on the 
phase changes A^ZC in metals and salts it was to be 
expected that the change C— 3 produced by mechanical 
flow would bo r versed by raising the temperature of the 
substance to the s ability point of the A phase Making due 
allowance for the difficulty caused by the presence of water 
of crystallisation and its partial loss on heating the salt It 
was found that the change A—C could be brought about 
in the mechanically flowed salt at a temperature of about 
90° the colour ben g thereby changed from red to yellow and 
the phosphorescen e raised from 2 per cont to 33 per cent 
of its original value It was found that the crystals reddened 
by the rays could also be partially restored to their former 
condition of olour and phosphorescence by quickly heating 
them in a se led capillary tube to about 130° By this treat 
ment the phosph rescence was raised from 8 prr tent to 
33 per rent of ts origin il value in the yellow crystals 
lhe analog) between the phase changes caused by 
mechanical flow and the change which results from ex 
posure to the 0 rays is thus complete and it is concluded 
that the over stimulation to wh ch the vibrating molecules 
of the platinocvan de crystals are subjected under the action 
of the 0 rays ri iring the prelim nary stage of bright phos¬ 
phorescence results in a state analogous to that of elastic 
fatigue in vibrating metal wire* or glass fibres Lp to * 
certain point this fatigue may be recovered from that ia 
to sa) if the relative displacement of the molecules from 
their proper crystalline relations has not passed beyond a 
certain stage but beyond this stage there is no power of 
seif recovery and heat Is necessary to endow the molecules, 
with freedom of movement sufficient to enable them to return 
to their crystalline positions The final stage of permanent 
fatigue or over strain in the salt corresponds with the 
amorphous condition which results from mechanically pro¬ 
duced flow The comparative instability of the crystalline 
structure in this salt has thus been the means of directing 
attention to the part which may be played by physical 
structure in phosphorescence Blit the persistence of phos¬ 
phorescence even in the amorphous state gives an equally 
clear indicat t n that a more general explanation of thesr- 
phenomena is still needed 

This further explanation was reached br a study of the 
action of the 0 and y rays on quarts glass ealespar and 
the haloid salts of potassium In these substances in 
addition to a primary phosphorescence the rays produce 
certain well marked coloration effects quarts is turned 
brown calrspar faint yellow glass purple or brown 
potassium chloride reddish violet and bromide and iodide 
blue to green Further whether the coloration lasts for 
months or only for a few moments, it is found that p' 
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Wtence is revived when the substance is heated while the 
nMonr fade* or disappear* In quart* glass and calctpar 
H 1* am to locate the seat of phosphorescence within the 
layers which have been penetrated and coloured by the rays 
This penetration may take place to the depth of several 


„„__, _J and quite removed from 

atmospheric influences The view therefore that coloration 
ja due to the reduction of one of the elements of the sub 
stance, « g potassium in glass affords only a partial ex 
ptaaatlon of the phenomena It is necessary to suppose that 
the separation and retention of the metal ions must equally 
Involve the separation and retention of the ions of the ana 
radicle with which the metal had been combined Further 
In order that the different ions may be kept apart the un 
altered molecules must act as barriers or insulators to prevent 
their re-combination But the molecules are not always 
immovable barriers for as the temperature is raised their 
mobility is increased and their insulating power is corre 
spondinglv diminished Experiments were made on the 
storage of latent phosphorescing power at all temperatures 
between — ioo # and +300° While for each substance there 
is a range of temperature over which its storage capacity 
is at a maximum yet the range over which storage can 
take place is sometimes very wide In talcspar storage 
occurs over the whole range investigated while in crystal 
Used platinocyanide of barium it was only observed between 
100® and 50° 

February ib — Polarised Kontgen Radiation By Dr 
Charles C •wrfcla Communicated by Prof J J lhoin 
son F RS 

Experiments on secondary radiation from gases and light 
solids subject to X rays led to the theory that during the 
passage of Rdntgen radiation through such substances each 
electron hns its motion accelerated by the intense electric 
fields in the primary pulses and consequently is the origin 
of a secondary radiation which is most intense in the 
direction perpendicular to that of acceleration of the electron 
and vanishes in the direction of that acceleration The 
direction of electric intensity at a point in a secondary pulse 
is perpendicular to the line joining that point and the 
origin of the pulse and is in the plane passing through the 
direction of acceleration of the electron 

A secondary beam the direction of propagation of wh ih 
is perpendicular to that of the primary will according to this 
theory be plane polarised the direction of electric intensity 
being parallel to the pulse front in the primary beam If 
the primary beam be plane polarised the secondary ridiaticn 
from the electrons has a maximum intensity in a direction 
perpendicular to that of electric displacement in the primary 
beam and *ero intensity in the direction of electric displace 
moot 

In these experiments the secondary radiation from I ght 
substances was too feeble to allow accurate measurement of 
the intensity of the tertiary radiation 
A consideration of the method of production of primary 
RSntgen rays in an X ray tube however leads one to expect 
partial polarisation of the primary beam proceeding from 
the antikathode in a direction perpendicular to that of pro 

S ion of the impinging kathode rays for there is 
bly at the antikathode a greater acceleration along the 
if propagation of the kathode ravs than in a direction 
at right angles consequently in a beam of X rays proceed 
!ng in a direction perpendicular to that of the kathode 
stream there should be greater electric intensity parallel to 
the stream than In a direction at right angles 
Using such a beam as the primary radiation and a light 
substance as air paper or aluminium as the radiator the 
Intensity of a secondary beam as indicated by an electroscope 
was found to reach a maximum when the direction of the 
kathode stream was perpendicular to that of propagation of 
the secondary beam and a minimum when these two were 
parallel 

A number of experiments made this evidence of partial 
polarisation of the primary radiation conclusive 
When heavier metals such as copper tin and lead which 
emit a secondary radiation differing considerably hi character 
from the primary producing It were used as the radiators 
no variation in intensity of secondary radiation was observed 
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as the bulb was routed though experiments were made 
with primary radiations varying considerably in penetrating 

Geological Society, Februaty 17 -Dr J b Mart 
r R S president In the chair —Annual general meeting — 
In his anniversary address the president directed attention 
to the classification of the sedimentary rocks pointing out 
that the arrangement of the events which taken together 
constitute earth history according to their proper sequence 
in time must ever remain the territory of the geologist in 
which he will pursue his labours by exclusively geological 
methods He pointed out that since the time of William 
Smith and mainly by the adoption of his principles the 
classification of the strata had progressed towards perfection 
by the method of successive approximations He direct! d 
attention to the many similarities between the records of the 
geologicar column and the records preserved in the meteoro 
gram* of meteorologists In each case the records were 
impressed at zigzag and broken lines though an addition ll 
difficulty occurred in the case of the geological records owing 
to their frequently blurred nature Further the meteoro 
logist had his chronometer whereas the geologist must con 
struct his time scale from the records c n what night it r 
purposes of comparison be referred to as the geograns 
tr strips of the geolog il sediments In some cases the 
I nes of the geograms 1 sely coincided with timelines in 
other cases they departed therefrom more or less widely and 
it wis cne of the tasks of the geologists from study of the 
gtogrxms lo attempt to draw in the timelines It was 
to be renc inhered however that however closely the time 
lines and lines of the rectrds coincided they were not the 
same lines The principal sanations in he records of the 
geograms are due to alternate formation and cessation cf 
deposit to the differences n haracler of the deposits owing 
to various local conditions to accumulation of contempor 
uneous volcanic material to variations in the nature of the 
earth movements to changes in the nature of the included 
organisms and lastly to dim die changes and proceeded to 
consider the significance of these records as bearing upon 
the classification of the sediments 1 he president advocated 
the adoption of a triple class fication such as hod been 
alre idy tacitly adopted in the case of some of the sediments 
as for instance those of Jurassic age where divisions wrre 
made according to (1) lithological change (s) organic 
change and (3) time and pointed out how such a classifies 
tion could be adopted without any violent changes in an 
existing nomenclature or in the rules of priority He lllus 
trated the suggested changes by a more detailed discussion 
of the classification of the Ordovician strata and pointed 
out that we had names which might be used with chrono 
logical s gnificance in the case of the divisions of the rocks 
of most of the great systems and maintained that as our 
knowledge increased we ould refer beds of new areas to 
their places among the different series marking p*nods of 
time with a confidence similar to that with which we have 
long assigned strata of re note regions to one or other of the 
great sv stems 

February 23 Dr J F Marr F R S president in the 
chair—I xhibit on of a ser es of Danish rocks illustral ng 

(1) the share that rrhinoderms may tike in rock building 

(2) the transition from the Secondary to the lertiary Fra in 
the Balti basin near Denmark (3) the special conditions at 
the close of the Glacial Period in the limited area where 
done these rocks are now fc und as erratic blocks Dr F A 
BwttMHr —On the order of succession of the Manx slates m 
their northern half and its bearing on the origin of the 
schistose breccia assoc 1 tied therewith Rev J F IIiIm- 
On the wash-outs in the Middle C oal measures of south 
\orkihire l I MlddMen lhe opm on of the author 
is that the wash-outs occupy the sites of winding streams 
meandering through the alluvi il tracts in which the coal 
seams were being formed 

Zoological Society, February 21 Mr Howard Saunders, 
vice-president in the chair—A contribution to our know 
ledge of the varieties of l oetrta mttralu in western Furope 
and North Africa G A •owlangar.—The Nigerian giraffe 
(Giraffa cameiopardalu peralta) and the Kilimanjaro Giraffe 
(G camtlopardalu HpptUktrcht) R Lycle fc fca r —Dolphins 
Horn Travancore R LfUskktr In this paper the author 
made special reference to twd specimens of the genus 
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Turslopa drawing* and particular* of which hod been 
•applied to him from the Trevandrum Muteum —A aecood 
collection of mammal* made by Mr C H B Groat for 
Mr C D Rudd’* exploration of South Africa Oldfield 
Th * iwa* and Harold lohwanw The collection which 
ha* been pre*ented to the National Muieum by Mr Rudd 
wai made In the Wokkentroom di*tnct of the South eottern 
Trancvaal and Include* example* of twenty six species 
Several loco] subspecies were described be*ide* a new *hrew 
from Zululond —The greater kudu of Somaliland R 1 
Poeeofc The author pointed out that the northern form 
of Streptictrot itrefstceroi differed from the southern in 
having only about five white itripes instead of nine or ten 
on each side of the body The northern form thould thu* 
rank as a distinct subspecies for which the name chora 
was available The difference in coloration seemed to be 
correlated with a difference of habitat the northern form 
frequenting more mounts nous and l-ss thickly wooded 
country than the southern which was frequently found in 
the thick jungle along river banks a* well as in the hill* 

Anthropological Institute February *8 —Prof W 
Rowland president in the chair—Group marriage with 
especial reference to Austral a N W Themu In the 
course of his remarks the author pointed out that the 
theories of Lewis Morgan were without sufficient basis In 
the place of Lewi* Morgan s fifteen stages later theorists 
had postulated first a period of promiscuity and following 
on that group marriage so-called which in Australia is 
only now being transformed into individual marriage But 
here too no sufficient account had been given of the causes 
which ted to the abolition of promiscuity The grounds on 
which it was assumed that promiscuity and group marriage 
were stages in human devel ipment were first philological 
and secondly sociological The philological grounds were 
shown in the paper to be wholly insufficient and the facts 
of present day Australian life to be susceptible of othrr ex 
planations 

Chemical Society M-rcha —Prof W A Tilden, F R S , 
president in the chair —The following papers were read — 
The relation between naturdl and synthetical glyrerylphos 
phone acids F B S ew sr and F Tutln The authors 
have shown that the discrepancies of statement respecting 
the properties of the glycerylphosphates are due to con 
t imination with salts of the di ester They have prepared 
and analysed a number of these salts in pure condition 
Proof is also adduced that the conclusions of Willstatter 
and Ludecke that the differences between the salts of 
natural (derived from lecithin) and artificial glyierylphos 
phoric acids are not those existing between mete optical 
isomendes are not justified—"1 he transmutation of geo 
metrical isomendes A W Stswart I he author assumes 
us a phase of the reaction the formation and dismption of 
a tetramethvlene compound which in the case of fumtric 
ind maleic acids would be tetramethylene-i *34 tetra 
carboxylic acid and this by disruption in two different 
directions would give rise to either fumaric or maleic de 
rivatives Illustrations of the applicability of this ex 
plaitation to other cases are also given —Limn J S mil* 
and W P Wynne I tnin C„H 14 0, a crystalline sub 
stance obtained by hydrolysis of a glucotide present in 
I mum calharticum melts at *03° contains four methoxyl 
groups and is physiologically inactive —The constitution of 
phenylmethylacndol J J Debbie. Hantzsch's view that 
the substance formed when phenylacndine methiodide is 
treated with an alkali is a carbinol is confirmed by the 
fact that the absorption spectra are different from those of 
the parent methiodide and similar to those of dihydro 
phenVlacndine —'The ultraviolet absorption spectra of 
certain diaxo-compoundt in relation to their constitution 
J J Debbie and C K Tinkler —The latent heat of 
evaporation of benzene and some other compounds J C 
brown -VJTie reduction of uophthalte acid W H 
Workln, fan and S S Ploklee When uophthalic and 
■a reduced with sodium amalgam at 43° it yields two 
tetrahydro-acids A* and cm a” and from theoe two others 
may be obtained ao (hat the four possible tetrahydrooo 
phthalic acids hay* now been prepared The properties and 
reactions of these are described—The influence of tem 
perature on the interaction between acetyfthiocyanate and 
certain baaes Thtocarbamidea including carboxy aromatic 
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groups the late R E Doran (compiled by A B Dixon) 
—The influence of solvents on the rotation of optical* 
active compounds Part viti Ethyl tartrate hi chlora* 
form I" S rattereet*.— A further note on the addlbcM 
of sodium hydrogen sulphite to ketomc compounds A W 
atawnrt —Action of hydrogen peroxide on carbohydrate# 
in presence of ferrous sulphate R S MerreH and A E 
bolters In this work attempts have been made to trace 
the disappearance of different sugars by optical measure* 
ments during oxidation and from the initial and final 
reducing powers of the solutions The simpfer acids formic 
and oxalic resulting from the oxidation were detected but 
the more important keto acids could not be isolated though 
evidence of tneir presence was obtained —Studies m chlorin¬ 
ation The chlorination of the isomeric chloromtrobenx 
enes J B Oehen and H G Bennett It is shown that 
when the first two hydrogen atoms of benzene or toluene 
have been substituted either by two chlorine atoms or by 
one chlorine atom and one mtro group the positions occu 
pied by subsequnt chlorine atoms or mtro groups are the 

Linnean Society, Match a —Prof W A Ilerdman, 
F R S pres dent in the chair —The Ashe Finlayson 

Lomparuscope D Flnteyeen The instrument displays 
two objects in the same magnified field this being attained 
by a secondary slage and objective at right angles to the 
primary matron ent the rays being transmitted up the body 
of the microscope through a right angled prism and clear 
ness of the two images preserved by means of a diaphragm 
placed long tud n illy m the microscope tube —Zoological 
nomenclature alternation il rules and others Rev T R R 
Stabbing I hr author s paper introductory to a discussion 
insisted on the param unt importance of obtaining agree 
ment among zool gists on this subject Incidentally Mr 
Stebbing ventured to ask whether there were not mdny roles 
of nomenclature 01 which it would be satisfactory and ad 
vivable for zoolog sts n >t only to agree among themselves 
but also to came lo terms with their botanical colleagues 
In this regard he offered some remarks in favour of adopting 
the year 1751 and the Philosophm Botanies as starting 
point and basis for what might be called the I innean era 
A section of the paper was devoted to the Nomrnrlator 
Entomologicus of F Weber published in 179s with the 
object of showing that the generic names m that catalogue 
Hre without value n questions of priority While consign 
ing various smaller details to an appendix the body of the 
paper concluded with a proposal to get rid of tautonymv 
(as in Trutta truth A put (4puz) aput or other comical 
arrangements) by 1 plan distinguishing what was legal in 
the past from what is to be legal in the future—Biscayan 
plankton coll t d by H M S Ken arch in 1901 part il 
1 haliarea Dr (. Herbert Foisrier 

Matbematfcal Society Msirh 9 — Prof Forsyth, 
president and temporarily Dr Hobson in the chair—The 
following papers were communicated —On the projection 
of two triangles on to the same triangle Prof M J M 
Hill, Dr I N G Fllon, and Mr H W Ohapman. A 
construction Is given for projecting two given tnangles on 
to the same third triangle when tee plane of the latter is 
given and this construction makes it possible to determine 
the projective relation between two planes when four points 
in the one and the four corresponding points in the other 
are given The lines joining corresponding vertices of tee 
two given triangles are generators of one system of a 
regulus and the possible points of projection when both are 
projected on to the same triangle lie on a generator of the 
other system As this line describes the regulus the locus 
of the point in the plane of the second triangle which 
corresponds to a g ven point in the plane of the first triangle 
is a cubic curve with a double point A construction for 
the pomts of the cubic 1* obtained—The Meddle quarti 
surface H Bateman The surface is tea locus of pairs 
of points which are conjugate with regard to all quadrics 
passing through six given points Any chord of the twisted 
cubic which passes through the six given points » cut 
harmonically by the surface This result leads to a para- 
‘he point, of the surface The 
h f ‘ h ® belongs to a family of surface, 

described by Darboux which possess conjugate systems of 
plane curves —On the complete reduction of any transitive 
permutation group, and on tbs arithmetical nature of tee 



March 16, 1905] 


MATURE 


479 


in it* irreducible components Prof W 

_ The first pert of the paper contains a deter 

ntostion of the number of time* that nny given irreducible 
component occurs when any representation of a group of 
finite order as a transitive permutation group it completely 
reduced The second part of the paper ft occupied with the 
actual reduction of the permutation group 1 he reduction 
takes two forma according as the domain of rationality is 
daflned by the characteristics or by the roots of unity of 
which the ctfarscteristies are function* —On the theory of 
the logarithmic potential Prof T J IA Bromwloh 
The paper is occupied with the condition* for the existence 
of the second differential coefficient* of the potential within 
an area carrying surface-density and of the first differential 
coefficients of the potential on a curve carrying line density 
At a corner of the area in the first case or of the curve 
in the second the differential coefficients in question do not 
exist unless the axes of coordinates have certain special 
directions —Alternative expressions for perpetu'int types 
P W Wood—An informal communication on the theory 
of geodesic* was made by Prof Forsyth 
Cambium a 

Philosophical Society, February ay—Mr F H Neville 
in the chair —Soluble forms of metallic dihydroxyt irtrates 
H J H Fenton, IRS Sodium dihydroxytartrale is rt 
markable for its very sparing solubility in water md it 
has previously been shown by the author that this property 
may be made use of for the qualitative and quant tativ 
estimation of sodium When equivalent quantities of 
dihydroxytortanc acid and sodium ethylate are mixed in 
alcoholic solution a semi transparent gelatinous precipitate 
is obtained which is altogether unlike the salt above 
mentioned and is extremely easily soluble in water Its 
aqueous solution after standing for a few minutes deposits a 
white crystalline precipitate of the sodium salt in its ord nary 
hydrated form the calcium salt shows a simitar behaviour 
and it would appear that the ordinary metallic dihydroxy 
tartrates must be regarded as derivatives of a hydratrd form 
of the acid C.H.O, —Studies on unsaturated ketomc com 
pounds S Suhsmann The author has continued his re 
searches on the combination of mercaptan* with unsaturated 
ketones (see Tratu Chem Soc igo% Ixxxvu 17) In the 1 ght 
of previous researches an explanatio 1 is given of the catalytic 
action of organic base* in the formation of additive products 
of mercaptan* with unsaturated ketomc compounds Some 
compounds of guanidine with sugars R S Morrell and 
A F ■•liars J he addition of guanidine to a solution of 
any sugar in absolute alcohol causes a precipitate of in 
addition product of the sugar and the base I hr compounds 
are only (lightly hydrolysed in aqueous solution but they 
are easily decomposed by acids Their optical prcpertiex 
are peculiar in some rases the rotation angle Is opposite 
In sign to that of the parent sugar in others there is a 
marked multi rotation —The influence of strong electro 
magnetic fields on the spark spectra of some metals J F 
Pwrvle The electromagnet is an exceptionally strong one 
The pole pieces are conical and the strength of the field 
between the two poles with a current of aj amperes is 
40 000 C G S units It was placed in such a position that 
a line joining the poles was perpendicular to a line drt 
from the slit to the grating The metal* of which 
account is given are gold bismuth antimony lead and 
tin the results so far show that amongst the various line* 
a considerable number arfi divided Into triplets whilst of 
those which do not show any division, some teem to be 
widened when the spark is in the field By analysing the 
divided lines by means of a cakate crystal the components 
do not seem to be polarised in the same way 1« the outside 
components of one triplet are vibrating perpendicular to the 
lines of force whilst those of another are parallel to the 
lines of force and the same applies to the inner component 
Some lines appear as doublets, but In many cases most 
probably the doublets are reversal* and these phenomena 
are particularly marked amongst the lines of antimony J 
bismuth It will be necessary to study these with 
magnet placed 1 end on ’ Two line* may be very close 
together one stronger than the other and the stronger line 
will be divided into three whilst the weaker one is slightly 
The work is still in profiles* apd with other 
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Academy of Sciences, March 6 — M Troost in the chair 
—The president read a telegram from Dr Jean Charcot 
concerning the work of the Antarctic Expedition —On the 
orthogonal trajectories of a family of surfaces Gaston 
Darbottx —A rational formula for the coefficient of ab 
sorption of light by a translucent body J S*m*lM*s< 
—The study of t methyl 4 benxylcyclohexanol and i methyl 
4-dibenzylcydohexanol A Holler and T March Methyl- 
cyclohexanone reacts with sodium derivatives of alcohols in 
a manner resembling camphor the sodium derivative of 
benzyl alcohol giving a mixture of methyl benxyl and 
methyl dibeiuyl bexanol separable by fractional distillation 
in a vacuum —Kumedon conmttor a crustacean atiom 
panying a sea urchin F L Bouvlw and G Swrst 
The Fumedon occupies a pouch near the anal region of 
the sea urchin and is well protected by the long spines 
of the latter The crustacean is not parasitic on Its host 
the relations between the two closely resembling those 
holding between Ptcmodesmotes phormotoat and tne sea- 
urchin Phormotoma uranus —On the constitution of sun 
spots Th Morses \ discussion of the penumbra of the 
ldrge sun spot of Januaiy 1904 of which a drawing is 
g vc n The second penumbra attributed by some observers 
to irregularities in the nucleus of the spot is clearly shown * 
and the author regards this as an additional proof of the 
-y advanced by h m in June 1900 —On sliding friction 
Leoornu, T he author cc ns ders that the law of 
omb c mnot be r garded as rigorously true but is 
rather an empirical lule only roughly approximate—The 
oscillations of railway carriages on their springs Georges 
Mtrl«. The author has deduced a relation between the 
periodic variation* in level of the permanent way, the 
Irietion of the spring an 1 the deflect on of the spring and 
Ills applied this exper lentnlly to various classes of rolling 
stock As a rule the condition of convergence was realised 
but there were a few faulty vehicles in which this was not 
the 1 tie —On the determination by the chronometer of 
differences of latitude at Madagascar and Reunion M 
Drlenoourt The datn given nave a probable accuracy 
of o 1 sec lhis precision is rarely attained in such 
measurements and details of the working methods are 
given —On the deter n nation of gaseous dens t es and the 
iccuracy possible in such measurements A Leduo, For 
the more permanent gates the author regards the possible 
accuracy in the density as about 1 in 10 000 for the more 
easily condensable gases the probable accuracy is lower 
I he results recently published by MM Moissan and 
Chavann Mo ssan a id Binet du Jassoneix Guye and 
Pintia and Jacquerod and Pintza are criticised—The 
act on of radium bromide on the electrical resistance of 
metals Bromslas lebat Bromide of radium placed near 
w res of bismuth iron steel copper platinum brass and 
Ger nan silver increases their electrical resistance This 
iffect cannot be wholly attributed to the rise of temperature 
caused bv the radium salt — Contnbution to the study of 
ionisation in flames Pierre Mstseullsr. Previous ex 
perimenters have employed electrodes placed one above the 
other in the flame ana the dissymmetry thus necessarily 
introduced partially masks the result* Tne author employs 
vertical electrodes placed symmetrically in the flame, and 
the reversal of the field is then without effect on the course 
of the phenomena Curves are given showing the relation 
between the distances from the electrodes and the fall of 
potential —The variations of the equivalent spark of an 
X ray tube S Turohlnl —On the time that appears before 
precipitation appears in solution* of hyposulphites Gaston 
Oaillstrd — On the electrolytic solution -or platinum In 
sulphuric acid Amlrd Broohet and Joseph Petit Plat 
mum is dissolved in sulphuric acid under the action of • 
variable current and the action of the alternating current 
is not specially due to the change in the sense of the 
current In the presence of an oxidising agent the solution 
of the platinum is impeded —A comparison of the physical 
properties of pure nickel and cobalt H Oe peers. Nickel 
and cobalt have been obtained practically free from other 
metals and containing only one or two thousandths of 
non metallic impurities They are magnetic very crystal¬ 
line metal* not malleable in the cold They differ in ap¬ 
pearance cobalt being bright resembling silver whilst 
nickel 11 dull Determination* of the density hardness. 
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melting point electrical resistance and breaking load are 
given—The action of potassium permanganate ' 

1 ' T ’ *■ * A y of th 

>f hydro-,_ 

» The author has 

n obtaining 

(C,H O (I) Zn (I) O (C.H.), 
crystallising in fine prisms and corresponding in com 
position to the magnesium compound previously described 
The bearing of this compound on the theory of quad 
nvalent oxygen is discussed—On the decomposition of 
orthonltrobenxyl alcohol under the influents of aqueous 
and alcoholic soda P OarrS—On the comparative as 
similabillty of ammonia salts amines amides and nitriles 
L Luta Experiments with Aspergillus and Praicillium 
show that of all nitrogenous compounds amides are the 
most easilv assimilated ammonia salts come next then 
amines and nitriles—lhe d stribution of estragnl and 
terpene compounds between the various parts of in annual 
plant Fug Oharabot and C I alow.—On the so-called 
physicochemical analysis of arable earth H laaatu 
A description of a graphic il mode of representing the 
analysis into three proximate constituents of an arable 
earth —On some facts relating to the development of the 
kidney in Elasmobranrhs 1 lorosa A detailed stud\ 
illustrated with four diagram. of the development 
of the renal systtm of Acanthtai vulj,artt —On a 
form of scales peculiar to the Pandalide H Coirtierw. 
—On some anomalous forms of amitosis in the epithelium 
of mamnals M Pmomut —On somp diseises of the 
tobacco plant Georges Delacroix - -An expenmrntal study 
of the conditions which determine the penctrat on of the 
vapours of chloroform into lhe blood during chloroformic 
anaesthesia and on the influen e of the venations of the 
pulmonary ventilation on this penetration J Tlsset 
Is shown '*■ -*■ —‘- ' '■ 


r generally accepted 
dunng amesthesia with mixtures containing between 7 and 
is per cent of chloroform there is no poss bilitv of es 
tablishing an equilibrium between the blood and the 
mixture since this equilibrium would correspond to a fatal 
dose cf chloroform The v triable equil brium which is 
actually produced depends largely cn the pulmonary ven 
tilation — On the secreting power of the k dno\ Hrnr 
Lastly and Andrd Mayor — lhe spectroscopic study of 
oxyhemoglobin M Plattra and A Vila.— The action of 
ammomacal salts on the nitrification of sodium nitrite by 
the nitric ferment L BoultaWfcar and I Massol-On 
the distemper of dogs H Oarrt—On 1 geological section 
of the High Atlas in the region of Glaoui Morocco Paul 
Lamalna —Examination of the fossils brought from the 
Yunnan bv the I antenois expedition II Manauy 1 he 
study of these fossils confirms the analogies previoush 
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THURSDAY MARfcH <905 

THE KALAHARI DESERT 
Hi* Kalahari Versuch timer phyisth-geographlschen 
Darstelhmg der Sandfeider des* lOdafnkamtchen 
Beckers* By Dr Siegfried Passarge Pp xvi+ 
Bat, illustrated and with a Kartenband contain 
mg 11 map* and 10 sheets of sections sketches &c 
(Berlin Dietrich Reamer [Ernst Vohsen] 1904) 
Herausgegeben mit Unterstutzung der konighch 
preusstschen Akademle der Wissenschaften Price 
80 marks (unbound) 

N OW if we could imagine that Mr Shandy the 
elder were alive this is a book like many 
another of its class would have delighted hub 
Hereby he could have proved triumphantly to Ybricjc 
(he potency of that great scheme of education—that 
il north west passage to the intellectual world —, 
which he propounded so enthusiastically upon a mcmor 
able occasion His scheme it will be remembered 
was that upon every substantive in the diet on ary the 
Auxiliaries (so gravely misunderstood by the Corporal 
and Uncle Toby) should be brought to bear ex 
haushvely — Every word Yonck by this means 
you see is converted into a thesis or an hypothesis — 
every thesis and hypothesis have an offspring of pro¬ 
positions —and each proposition hks its own con 
sequences and conclusions every one of which leads 
the mind on again into fresh tracts of enquiries and 
doubtings — The force of this engine added my 
father is incredible 

Even up to the numberless tracts of enquiries and 
doubtings it ls-m this spirit that Dr Passarge his 
attacked Die Kalahari and the book before u 
with its mass of spacious solidly printed pages is the 
result It Is a work which compels our admiration 
not only for the thorough and painstaking manner in 
which its author has earned out his personal investi 
gabons often in circumstances of great difficulty but 
also for the acumen with which he has grasped the 
bearing of his observations upon problems of world 
wide range and for the astounding industry with 
which he has pushed his researches into all the ramifi 
cations of his subject In giving us for the first time 
an adequate knowledge of a large part of that hitherto 
little known region of South Africa the Kalahari 
Desert he has also contributed most significant^ to, 
our earth knowledge in general Hence his book 
besides forming the basts for all future work in the 
Kalahari must have a weighty'influence in many 
questions pertaining to the geological history of the 
continent of Africa and to the changes of climate 
that are recorded in the rocks of many other parts of 
the globe » ■ 


We feel that it is a forlorn hope to attempt within 
the limits of our space to present in true proportion 
even an outline of the cop tents of this great mass of 
Information with its leaven of speculative deduchbn 
But let us to the attack 1 

Dr Passarge was attached as mining expert to an 
expedition of the British West Charter land Ltd 
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organised to explore the Kalahari under the leader 
ship of Sir Frederick Lugard, during the years 1896-9 
Of the main expedition and its personnel we hear very 
little throughout the bode It had left Palapye some 
time before Dr Passarge reached that place at the 
beginning of October 1896 He followed with a small 
party and a few days after starting he was stricken 
with fever A woful month ensued during which 
with a dying prospe tor as his companion in mis¬ 
fortune he lay in or under the wagon as it trekked 
slowly north westward across the eastern part of the 
desert 

Not until the middle of November did he regain 
his feet but his recovery thereafter was rapid and 
his field work in various parts of the Middle Kalahari 
was carried on subsequently without serious interrup 
tion until its termination in October 1898 During 
the two years thus spent his traverses extended east 
and west over a breadth of about 700 km and north 
and south for about 500 km the site of the desiccated 
Lake Ngami lying roughly central to these journeys 
His official investigations were directed chiefly to the 
islands of ancient rocks with which the region is 
sparingly studded mainly m the form of subdued hill 
iha ns but occas onally in comparatively low lying 
tracts that have rema ned uncovered by the superficial 
format ons of the deser To reach these islands it 
was necessary to cross the level sandy veldt for longer 
or sh rter distances traverses that were often very 
difficult and full of hardship—and Dr Passarge had 
thus the opportunity to carry out that careful study 
of desert conditions in the Kalahari which forms what 
we must regard as the mom subject of his book The 
ancient rocks were found to consist of two great senes 
of unfossihferous greywackes schists and lime 
stones often much altered by dynamic and thermal 
igtnt es and probably in the main pre Cambnan 
thoi gh possibly rang ng down into Cambrian times 
Among these anc ei t sediments there are many 
itr s ns of id and basic igneous rocks The 
thin superficial deposits though incomparably more 
recent are believed by Dr Passarge to include beds 
that may date back to Focene times By their tom 
posit on and structural alteration through weathering 
these desert format ons are held to indicate the 
successive conditions that have ruled in the region 
since Mesozoic times and it is in his discussion of 
these deposits that the author gives the fullest play 
to his powers^ 

To take the^contents of the book in their given 
order —After a modest preface the author deals 
in chapter 1 with the explorations of his pre 
decessors in the Kalahari The list of references 
added at the end of the chapter constmti hi* biblio¬ 
graphy of the subject a convenient arrangement 
that is followed throughout the book In the second 
Chapter Dr Pawafge gives a consecutive account and 
itinerary of his travels and experiences This account 
is to a large extent repeated and amplified in the topo¬ 
graphical descriptions of later chapters The third 
chapter is occupied with a«sbort description and cate¬ 
gorical formulation of the topographical and hydro- 
graphical conditions of South Africa generally through 
Y 
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ill its divisions and subdivision* In chapter iv the 
author deals in the same manner with South African 
geology with the literature of which he appears to be 
well acquainted Respecting this literature he rc 
marks (p 39) — 

So 1st denn die Gcschichte der geologischen 
1 orschung in Sudafrika cine wahre Komodie der 
Irrungen So viel Forsther so viel Ansichten! Ja 
1 111 und derselbe Forschcr haben lhre Auffassung 
u n derholt gewechselt 

He debates anew the many doubtful points in the 
orrelation of the rocks and expresses his views 
thtreon I his chapter with its bibliographical 
ippendix might be used as a general introduction to 
the study of South African geology It is illustrated 
bv a geological map of \fnca south of io° S lat 
(Blatt 11 in the Rartenbund ) which though rough 
1 execution ind crude in colouring serves to give at 
1 glance the main lines on which the rocks of this part 
of the continent are arranged The climate of South 
Vfrica and of the Kalahari afford material for 
chapter v which includes a summary of the author s 
personal observations on the weather and concludes 
with some very acceptable notes on the rapidly pro 
gressivt desiccation of the country based on a com 
pirison of the cxpenenies of the earlier and later 
i xplorers 

Then follows a solid block of chapters—vi to xxiv 
PP I0 a 53°—devoted except for an interlude in 
chapters xvi and xvu to the detailed account of the 
nuthor s investigations in the several districts visited— 
the Kwebc and neighbouring hill ranges, the region 
bordering on Ngamt and the Botletle River the Haina 
Veldt the Chanse Veldt and the adjacent German 
frontier the western part of the Okavango basin with 
its rapidly perishing river system of which the de 
scription is of extreme interest the Kaukau Veldt, 
the Rung Veldt, and the Mahura Veldt With many 
m Uberbhck ' and Ruckbhck Ubersicht ” and 

Folgerung the author pursues his way through 
masses of detailed observations all carefully classified 
subdivided and marked with sign posts in the form 
of head-Unes and many a pertinent interrogative 
sentence spaced out in the text is conscientiously 
answered or as conscientiously evaded by further 
questions It is in these chapters that the operation of 
the Auxiliaries is most forcefully felt To the general 
reader the greater part of these details must be and as 
befits the description of a desert yet not without 
refreshing oases here and there Nor can it be denied 
that in a region undergoing such rapid changes in 
respect to rainfall and drainage systems the full par¬ 
ticulars as to the exact condition of all the water-pans 
at the time that they were examined are certain to 
prove of value in the future for purposes of com pan 
son, while to the geological traveller who may here 
after visit the Middle Kalahmn the whole of these 
chapters are likely to prove of service Indeed when 
we remember how much more might have been written 
from the impressions of a trained observer at work in 
a new country during two whole years we feel, on 
the whole, inclined to be grateful to Dr Passarge for 
his moderation 
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The twp chapters already mentioned as forming an 
interlude to the topographical details are comparatively 
amusing The first (xvi) describes the geological 
effect of the burrowing animals of the desert, both 
mammals and insects upon the superficial formations, 
with numerical calculations as to its efficacy in pro¬ 
ducing large results The second gives a summarised 
description of the structure of the deposits found On 
the sites of the desiccated lakelets or Kalkpfannen ” 
< f a certain district with a particular inquiry into the 
origin of the water holes ( Pfannenkrater ) that in 
many cases still persist within them After stating 
the problem m his favourite manner under various 
headings in iterrogative form the author proceeds 
to show that all the peculiar features of the water- 
holes may be assigned to the agency of the wild 
animals th it h i\ used them as drinking places and 
bath tubs II enumerates these animals shows from 
the records of the first white travellers how multi¬ 
tudinous they on e were gathers data from the Berlin 
Zoological G irdens as to the drinking capacity of most 
of the larger herbivores supplements this with observ¬ 
ations on the dr nking of his draught animals when 
trekking in the desert calculates the amount of dis¬ 
solved and suspended mitter in the water of the 
pans and how much would be earned away in 
the interiors of the beasts that drank it and also how 
much they removed on their exteriors after their 
occasional mud baths Then the cubic space of the 
water hole being known and the number of its former 
visitants estimated a simple calculation bnngs out 
the number of years in which by this agency the 
hole could hive been produced 

Is there not the germ of 1 glorious question for 
some future examination paper in the following 
sentences’ — 

Nehmen wir die Oberflache ernes Nashorns auf 
6 qm an und die Kruste nach jedem Schlammbad auf 
1 mm so tragt jedes Tier 6 1 Schlamm fort Wenn 
also 10 dieser Iiere wahrend der Trockenzeit (180 
Tage) taghch baden tragen sie im Jahr 108 cbm 
Schlamm fort im Laufe von weniger als 2000 Jahren 
also den Inhalt einer Pfanne von 20 000 cbm Das 
wtirden 10 Nashorner allein fertig bnngen 1 * (p 321) 
Let us acknowledge however that from this 
singular line of research a very important deduction 
is drawn and is in keeping with all the other 
evidence — 

‘ Denn diese Zahl besagt dass vor dieser Zwt— 
sagen wir rund 6000-7000 Jahren—das Chansefeld Sul 
weeentlich anderes Klima gehabt haben muss ” 
(P 3«) 

After giving m chapter xxx a summary of our 
scanty knowledge of the vast area of the Kalahari 
beyond the regions which he visited the author pro¬ 
ceeds to epitomise his own observations and to deal 
with the broader aspects of his subject The oro¬ 
graphic and hydrographic conditions of the Kalahari 
as a whole are briefly stated in chapter im with a 
summary of the evidence for the rapidly progressive 
desiccation of the land in a definite direction Then 
follow chapters on the basement-rocks (das Grund* 
gestein) of the region, on the development and 
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antiquity of the South African land-mass, and on the of 447 rock-specimens and slides by Prof Kalkowsky, 
superficial formations (die Deckschicbten) In chapter twelve chemical analyses of rocks, an account of the 
Xxav, entitled “ Die Mesoroische Wiisten-penode ’ land and freshwater shells from the newer superficial 
the author discusses the different stages of alteration deposits by Prof E v Martens, a full account of the 
shown both by the older rocks and by the superficial diatoms by H Ruchelt and a list of plants The last 
formations through einkiesclung ” or cementation twenty seven pages of the book are occupied by the 
by infiltrated silica and * verkiesclung ’ or replace classified indices 

ment of carbbnates by silica ind he gives his reasons There is no attempt at artistic embellishment in the 
fOr recognising successive periods of alteration ind text illustrations nnd the same may be said of the 
deposition consequent upon chinges in the physical numeious sheets of maps plans and sections con- 
conditions of the land He goes far afield in his taintd in the kartenb ind some of which indeed 
argument touching upon the various effects of rock appear scarcely to justify their reproduction while in 
weathering under almost every climate of the globe nuny the scale seems to be unnecessarily large 
but with especial reference to desert-conditions, He And now that we h-ivt growled our way through 
brings this information to bear upon'the South African the book ind have earned the concluding pipe of 
geology generally where he recognises evidence for peace let us add that when a capable and earnest 
desert conditions of great antiquity and long duration worker is willing in publishing his results to under 

but with occasional intermission Whether these the severe labour that a production of this kind 
speculations are well founded it will remain for the »»ust have entuled our sense of gratitude toward 
keen investigators now working in South \fric 1 to him should be piramount and should stifle all minor ■ 
decide rompl tints ind especially the impatient grumbling 

In the same strain of more or less hypothetical dc **>at arises in th« min from our own unrealised 
duction following upon an epitomised re statement of indolence G W I 

the m tin facts are the next two chapters—xxvi ‘ Die-- 

Ptnode der Brackwasscrkalke und dcr Latcritc ind INIMAI PHOTOGRAPHY 

Xwti “ Die Pluvial/eit und ihr Abklingen bis zur phot >t,raphy for the Sportsman Naturalist By 

Gegenwart •—in which the probable condition of the I W Brownell American Sportsmans Library 
interior of South Africa is traced through Tertiary and Pp \\m+ jii illustrated (New York The Mac 

post-Tertiary tunes It seems somewhat hazardous to mill in Companv, London Macmillan and Co 

correlate the isolated and widely scattered patches of Ltd 1904 ) Price 8s 6 d net 
thin sandstone and limestone by their lithological /'"'AN several previous occasions we have had the 
characters alone and to assign them to successive vj pleasure of noticing some of the admirable 
periods One line of argument by which the author \<l U mfs belonging to that senes of the 1 Sportsman > 
reaches his conclusions with respect to the age of libraiy which deals exclusively with the various 
the desert beds of the Kalahari is by comparing them animals constituting the sportsman s quarry In the 
with the more readily determinable Tertiary succession volume now before us we have on the other hand 
of Egypt On questionable grounds he suggests that one of a second scries devoted to different aspects 
his “ Pfanncnsandstem ” may be assigned to the 0 f sports and matters connected therewith In re- 
Eocene his * Kalahankalk ’ to a somewhat moist garding practical photography as an essential element 
episode in Miocene and Lower Pliocene times, after i n the education and outfit of every modem sports- 
which he recognises a period of dry conditions in the man who desires to be something more than a mere 
Middle Pliocene and then a Pluvial penod of late slayer of game the editor has undoubtedly been well 
Pliocene and early post-Pliocene times This Pluvial advised, and he also has been exceptionally fortunate 
penod may be accepted with some confidence as being m secunng the services of an expert with the ex¬ 
in close relation to the occurrence of the Glacial penod penence and reputation of Mr Brownell to make 
in northern Europe Evidence from many other parts known to the beginner the mysteries of the camera 
of the world tends to show that the progressive and the technique of outdoor animal photography 
desiccation that has gone on since that penod has If the reader is careful to bear in mind that when 
not by any means been confined to the African the author refers to ' our animals” he means the 
continent members of the North American and not of the 

Among the interesting side-issues raised or re- British fauna, the book will wc venture to think 
capitulated in these later chapters of the book are prove as acceptable to sportsmen and field-naturalists 
questions as to the antiquity of the Kalahari fauna, on this side of the Atlantic as to the countrymen 
the geological effect of wind-action, the obliteration of the author and if this turn out to be the case a 
of dry river-beds, “ zoogene erosion ”, the change of wide circulation would seem to be assured 

climate in North Africa during histone times, and In his introduction Mr Brownell gives a concise 

others that we have no space even to catalogue and yet comprehensive sketch of the history of pboto- 

The next—and last—chapter gives a review of the graphy dwelbng especially on the enormous stndes 
plant-life of the Kalahan, with especial reference to it has made during the last half-dozen years The 
the evidence which it bears as to the changing con loss of time that he himself expenenced m having to 
ditiona of the land Then follow venous appendices, learn everything for himself when first taking up 
occupying one hundred pages These contain a few animal photograph\ is alluded to as a kind of justifi- 
a*tronomical observations, a petrographical df acnption cation (if one be needed) for the appearance of his 
NO 1847, VOL 71J 



484 


NATURE 


[March 23, tgcq 


volume while the value of accurate photograph* of 
animal* a* a mean* of instruction in natural history 
is noticed in the concluding paragraph* of the intro¬ 
duction 

Possibly and if so pardonably the author i* in¬ 
clined to over-rate the importance of photographic 
illustrations in soological work In many re*pects 
such as re p resen ting birds in their natural surround 
mgs its importance cannot indeed be over estimated 
But when the author goes on to dende the work of 
the pencil of the artist is a means of illustrating 
books on natural history and to declare that the 
wood cut and the process-block ’ are things of the 
past in this connection we take leave to differ from 
such a sweeping assertion Nor are we alone in so 
doing for Mr W T Hornaday in his recently 
issued * American Natural History takes occasion 
to point out that photography has its limitations in 
the portrayal of animals and that some illustrations 
demand the artists pencil in order to become satis 
factory zoological portraits It is quite true as Mr 
Brownell urges that the sketch as compared with 
the photograph may be crude and unfaithful to 
nature yet it will nevertheless often accentuate or 
display essential features which are scarcely per 
ceptible or absolutely hidden in the sun portrait 

With this reservation we are absolutely at one 
with the author in regard to the extreme importance 
and value of photography in natural history work 
md like him we look I or ward to the time when 
real colour photography will have been discovered 
and made available for everyday use After de 
scribing in full detail the general technique of the 
photographic art and the kinds of camera and other 
apparatus best suited to the outdoor photographer 
of animal life the author proceeds to discuss the 
mode of procedure in the case of different subjects 
devoting one chapter to the larger mammals another 
to the small mammals a third to birds and so on 
So far as we can judge all his advice is to the point 
and the illustrations given as samples are in most 
cases admirable animal portraits Not that attention 
is confined to animated nature for we have a chapter 
on plant-photography and another on the use of the 
camera in depicting sporting scenes and incidents 
each as charmingly illustrated as their predecessors 
Above all the book is by no mean* dry reading the 
technical details being enlivened with numerous and 
appropriate anecdotes Mr Brownell has in fact 
succeeded in producing a treatise on practical field- 
photography which it will be very hard to beat 
R L 


A POPULAR STAR ATLAS 
Popular Star Maps A Rapid and Easy Method of 
Finding the Principal Stars By Comte de Miremont 
F R A S (London George Philip and Son Ltd 
1904) Price ios 6d net 

T is by no means an easy task to construct a 
senes of charts of the pnncipal stars m the sky 
that will at once be of service to those wishing to 
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make themselves familiar with the chief co ns ta Ma g 
or star groupings Many if not the majority, m 
star atlases printed for beginners are so belaboured 
with lines indicating nght ascensions and declina¬ 
tions name* of constellations Greek letters or 
numbers against each star different notations for 
vanable stars &c that when the beginner turns bar 
eye* from tht starry heavens towards- a chart in 
order to find oi t the particular grouping m question 
he is unable to recognise it among the innumerable 
markings Fit this reason many who have made 
valiant attempts to learn the stars have given up 
trying and it is the aliases that arr to blame and 
not the seekers after knowledge 

The ideal set of charts for a beginner should in the 
first place represent the appearance of the starry 
heavens as ne it s possible and consist of maps show 
ing small wh te discs or stars on a dark background 
the discs or si rs varying in si/e according to the 
magnitude of the star secondly a fairly large region 
should be incl id d in euh map thirdly only stars to 
tht third or fi irth magnitude should be inserted and 
lastly each n p should h ive an accompanying 
duplicate chart or key map on the same scale but with 
dark disis ir st rs on a white bnkground,. on which 
as much information as may be i seful should be given 

In this way the beginnei cin at «nee find his par 
ticular stars on the first mij and liarn their names 
&c on the c mpanving ktv map This seems, to 
be the logical lethod of iiding those who are not 
iccuslomed to deal with star charts, and it is a 
pleasure to find that such a scries of maps is now 
available for tf si who w sh to take advantage of 
them 

The charts s question te 1 in numb i and each 
accompanied b\ i key map have been prepared bv 
Comte de Miremont oni who is thoroughly 
acquainted w th the stars from the nivigating point 
of view and is f imiliar with the desire of sailors and 
others for a s mple stir atlas Stars to the fourth 
magnitude onlj are inserted and these are repre 
seated on charts io inches square aa white stars 
on 1 dark blue background in the accompanying 
but separate key maps of the same size the star* are 
black on a white background Great care has been 
taken to ensure tccuracv in the star positions 

The method of projection namely the gnomomc 
is also one which lends itself well to this type of 
atlas for the whole of the celestial sphere can be 
projected on six plates each plate thus representing 
one side of a cube enveloping the sphere The upper 
and lower sidis of the cube enclose the north and 
south polar regions respectively and the other four 
sides the equatorial regions To render more 
clearly the relations to each other of star groups near 
the edges of each of these equatorial sides m contact 
four additional overlapping maps are added Thus 
there are ten charts in sll and there is this advantage, 
that each one with its corresponding key-map can be 
taken out of the portfolio and used in the observatory, 
in the field or on board ship by itself On each chart 
and its key is a scale of right ascensions with the 
seasons of the year when each of the constellation* is 
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fMSbtein these longitudes the declinations are omitted 
jcodt the maps but this Information and the nght 
ascensions of every star marked ire given in the table 
showing the mean places (md innual change) for 
January 1904 Other lists include the names of 
the constellations and the principal stars in each 
and a complete alphabetical list of stars in the 
maps , 

With regard to the general get up of the mips 
letterpress tnd portfolio which encloses them more 
could not be desired ind great credit is due to both 
compiler and publisher for producing such a service 
able and handseme ->ct if star charts for the use at 
beginners and at such i low pnee W J S I 


A CONTkIBI 7 ION TO MUSrUM HISTORY 
The History of the Collections contained in th 
Natural History Departments of the British 
Museum Vol i Pp xvn + 442 (Ltndon 
Printed by Order of the Trustees of the British 
Museum 1904) 

VERY museum of the first rank has two histones 
one of which is usually wntten but rarely pub 
lished—the history of the gradual accumulation of the 
museum material by purchase exchange or donat on 
and another which cm hardly ever be written—the 
hutory of the internal metabolism the arrangement 
and re arrangement the differentiation and Integra 
tion the Kampf der Theile nn Organismus It 
may not be difficult to indicate how various museums 
have adapted themselves to the advance of s lence 
and to their growing constituency under the influence 
of effective directors how nature has crept in between 
the teeth of the abstractive scientific folk how 
evolutionary senes have replaced static taxonomic dis 
plays how problems of practical human interest have 
been recognised how a mere 1 hamber of horn rs has 
become an introduction to a rational study of patho 
logical variation and so on but who can ever tell 
the detailed physiological story of the metamorphoses * 
For the great museum u an orginism of many parts 
each with its spmtus rector each developing mde 
pendently and yet in cooperation with the rest It 
may not be difficult to show how a museum has 
changed or is changing as the various objectives— 
for instruction for investigation for inspiration 
have become more clear to the organisers when for 
instance the simple step is taken of discriminating 
between what can be usefully exhibited and what 
should be as usefully concealed but who <an ever tell 
how much even this simple step costs'* Is the price 
less connecting link to be shown with blinds up or 
with blinds down or not at all 7 But we must not 
intrude further into the real history of a great museum 
it is an intricate story of thrust and parry between 
keepers and their environment both animate and in 
animate The history before us is a history not of 
the British Museum (Natural History Departments) 
as a growing organism it is the history of the collec 
tions—a story of accretion 
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The first volume of the hutory of the collections 
preserved in the four natural history departments of 
the British Museum deals with the botanical geo* 
logical and mineralogital material and also with the 
1 braries It has been produced at the suggestion of 
the director Prof E Ray Lankester by the officers 
in charge of the collections Mr B B Woodward 
has written the history of the libraries Mr George 
Murray assisted by Mr Britten that of the depart¬ 
ment of botany Dr Arthur Smith Woodward with 
valuable help from the late keeper Dr Henry Wood 
ward and from Dr Bather assistant keeper that of 
the department of geology, and Mr Fletcher that of 
j the department of minerals The second volume will 
deal with the department of zoology 

It need hardly be said that the various histones of 
the collections arc scholarly productions they tell of 
the foundation stones and of the additions made from 
year to year and they give an annotated alphabetical 
list f the numerous benefactors and vendors The 
result is not adapted for fireside perusal but it is very 
impressive giving us a correct idea of the vanety 
extent and importance of the immense series of 
ollccted specimens which are carefully guarded and 
ordered not only (according to the terms of Sir 
Hans Sloane s will) for the inspection and entertain 
ment of the learned and curious but for the general 
use and benefit of the public to all posterity And 
it is ilso interesting to ti m over the leaves and observe 
how many famous names occur on the honourable 
lists Many of the short biographical notes in the 
geological and mineralogical sections supply valuable 
historical material A useful addendum we think 
would hive been a senes of references to the cata- 
I >gues and memoirs m which the collected material has 
been described 

The book will be of great value to investigators who 
wish to trace collections and specimens or who wish 
to know beforehand what to expect in the British 
Museu n and everyone will agree that it furnishes 
abundint documentary proof of the carefulness and 
business like methods of the great museum which is 
one of the n itional assets that we have most reason 
to bt proud (t 


SC IhNCE AND METAPHYSICS 
Scientific Fact and Metaphysical Reality By Robert 
Brandon Arnold Pp xxm+160 (London Mac 
millan and Co Ltd 1004) Price 101 net 
I this book does not conform to the adage 
Nonum prematur in annum —for Mr 
Arnold s undergraduate career is no distant memory 
—that is no ground for complaint The work is not 
only one of great promise but a notable performance 
In originality of conception vigour and clearness of 
statement width of outlook and fairness to all the 
aspects of experience it would be with difficulty sur¬ 
passed At the same time it is quite unpretentious, 
there is no parade of learning, there is not a single¬ 
foot note The one digression of any length—or- 
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modern militarism—is as interesting as it is pardon 
able 

The following are some of the mam characteristics 
of the authors pomt of view —(i) While defending 
metaphysics from the charge of being built upon 
nr or quicksands he readily admits that it has not 
always taken full advantage of the science which it 
knows and that greater accuracy of scientific detail 
cught to be displayed if it is to appeal to the plain 
man with some knowledge of physics chemistry 
and biology In the same spirit the chapters on God 
and the Absolute and Human Immortal ty attempt 
to do something like just ce to the rel gious aspira 
tions of the plain man which are so severely 
neglected in such a wcrk as Appearance and 
Reality (a) Mr Arnold prefers activity to existence 
as a basis for investigat on The lower animals in 
his view display only teleological act vit es the 
entity nnnd (self co scious and introspective) 
belongs only to men Aid perhaps not even to all 
men a human being might theoretically pass 
through life and never be actual m nd possibly with 
some savages this is almost the truth (3) Again 
Mr Arnold is fond of the contrast between the in 
dividuation (real and objective in every sense) by 
means of the atom or the electron— the true physical 
entities —and the individuation by means of colour 
sound and the like which depends on our particular 
sensuous evolution The latter form of individu 
ation which finds expression particularly in the 
material totalised image seems therefore to show 
that in mind (including teleological activity ) there 
is something new in principle But by asking 
whether it is a new entity we merely confuse matters 
For we should thus assume that the physical world 
is once and for all limited to atomic activities whereas 
all observations tend to show that the various entities 
are continually changing and re organising them 
selves and developing new relations and qualities 
In one sense Mr Arnold claims that his view of mind 
in the non introspective animal is as materialistic as 
it could be since mind under such conditions is 
matter totalised in a special manner in relation to an 
oxtemal crisis But he hastens to add that pre 
mental matter was not merely the matter of physics 
and chemistry And mind in man he certainly re 
gards as something very different 
It is impossible to do justice to this suggestive work 
in a short notice and we are well aware that the 
above is only a hasty and somewhat arbitrary selec¬ 
tion of a few of the topics treated The views of 
matter and ether in particular might well have a 
notice of their own, so might the chapter on psycho¬ 
physical interaction which is almost a model of philo¬ 
sophical discussion In this last the theory is stated 
that the initial impulse required to liberate the energy 
of the muscular system comes ultimately from ex 
ternal sources eg when the sight of some object 
moves us to pursue it from the ethereal vibrations 
which we apprehend as light But for the author s 
defence (in many ways successful) against the obvious 
objections to this mew we must refer to the book 
itself 


OUR BOOK SHELF 

Index of Spectra (Appendix O) By W Marshall 
Watts D Sc (Londj Pp 4° (Manchester Abel 
Heywood and bon 1904) Price 3s 
This is the latest addition to the very useful senes of 
appendices which Dr Marshall Watts has given to 
hu well known Index of Spectra In it he has 
brought together the arc spectrum of molybdenum by 
Hassclberg the spark spectra of calcium scandium 
indium beryll um lithium thallium antimony and 
arsenic by Lxner and Haschek of calcium lithium 
th illium and ant mony by Eder and Valenta of 
rad um by Ru lgc and Precht and the oxy hydrogen 
flame spectra ot lithium potassium rubidium and 
caesium by Ramage Hassclberg s comprehensive 
record of ihe arc 1 nes of molybdenum takes up about 
half the pa^ s of the appendix In the cases of 
metals investigated both by Fxner and Haschek and 
Eder and Val ta the records are compared in 
parallel columns The oscillation frequencies cor¬ 
responding to the wave lengths of all the lines given 
have been reduced by the compiler 
I a Matiire 11 liter et lee Forces physiques By 
Lucien Mottez Pp 236 (Pans Gauthier Villars 
1904 ) Price 4 francs 

Tub time is fast iming when the qualification which 
will play the most important part in determining a 
man s reputation os a physicist will be that he shall 
abstain from voting books on the philosophy of 
ether matter in 1 the universe The present book 
discourses pleasantly about gravitation heat electn 
city and magnet sm polansation of light chemical 
action and such like matters It is hardly the 
kind of book t> which a beginner would turn to 
get his first lessons on physics as the style is too 
discursive and it contains little but what an 
average physicist e ther knows or has probably 
thought of already and yet we tan only say about 
books of th s k id still they come Who reads 
them ? 


The Uses and W nders of Plant hairs By Kate E 
Styan Pp iv+65 with plates (London Bemroee 
and Sons I td ) Price is 

The nature and purpose of plant hairs will have 
occurred to many teachers as a favourable subject for 
a course of nature study The presence or absence of 
hairs in allied plants even in the same plant when 
growing under d flerent conditions their position and 
form their mechanism and use afford plenty of 
opportunity for consideration and deduction TBe 
book offers a fair rdsumi of facts but it is not obvious 
that the writer is recording personal observations 
and the appendix of illustrations loses some of its 
value as no alius on is made to it in the text 


LETTER TO THE EDITOR 
[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return or to correspond with the raritere of rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

The Planet Portuna 

Although Naturk is scarcely the proper place for a 
d tquis t on on a Lat n quotation perhaps you will admit 
of a further correct on of W T s correction (p 461) of 

the 1 net quoted by W F P Numen is I believe 
never used except n the sente of good Juck being derived 
from nuo and s gn fying the nodding approval of the 
gods hente Nullum numen babes si sit prudentia 
would mean just the oppot te to the obv out sense of the 
Mssage The best edit ons g ve in both the satires where 
the line occi rt Nullum numen abest and this makes 
tense Except for this word W T s version is 
correct Spbhcu Pickhuno 
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STATE AID FOR HIGHFR EDUCATION 

'T'HE announcement that the committee presided 

A over by Mr Haldane M P appointed to con 
aider the allocation of the Treasury grant to the um 
vernty colleges has finished its inquiry was made in 
our issue of last week In the note dealing with the 
subject on that occasion the part of the grant to be 
received by each college was specified and the fact 
remains to be recorded that 9000I has been allotted 
to the purchase of books apparatus specimens 
instruments Ac to form equipment for teaching 
of a university character As will be known already 
to most readers of Nature the Treasury this year 
has doubled its contribution to the university col 
leges and in this way has acknowledged the national 
services which these institutions are rendering The 
total Treasury grant to the fourteen university colleges 
is now 54 00of 

That the grant has been increased in this substantial 
manner is certainly a matter for congratulation and 
men of science will view with satisfaction the evidence 
this additional State aid for higher education affords 
that the Government is beginning to realise the 
important part played by higher educaUon in securing 
national efficiency—especially by higher education in 
science using that term in its most catholic sense 
But even at the risk of appearing to be ungracious 
it must be pointed out at once that the amount is 
even now ludicrously small and altogether inadequate 
when regarded as the contribution of the State to 
the pressing work of placing our system of higher 
education upon a satisfactory basis As has been 
consistently and persistently urged in these columns 
there is an enormous amount ofieeway to be made up 
be r ore the facilities for education of university 
standard in Great Britain can be compared with those 
in several European countries and with those 
in the United States compared that is with anv 
chance of a satisfactory result 1 he re ison is a simple 
one Great Britain alone among the first class nations 
of the world has not learnt that the reign of muscle 
is over that success whether in commerce or war 
will be always with the most highly trained and 
scientifically educated people Other nations' hive 
taken this truth to heart and believe enthusiastically 
that what is worth having is worth paying for and 
paying for well Surely in view of the object lesson 
that events in Manchuria afford it will not be long 
before our own country will be prepared to make 

reat sacrifices to secure as efficient a system of 

igher education as that of any other nation on the 
face of the earth 

Ihe total grant to the fourteen university colleges 
is as has been said 54 00of and this is a large sum 
compared with what the colleges have received in 
previous years But the State endowment of the 
University of Berlin in 1891 3 amounted to venr nearly 
169 oooi that is to say one university in Germany 
receives from the State in a year more than three 
times as much as our fourteen university colleges 
receive together from the Treasury A single tact 
of this kind is enough to convince the student of 
educational problems that while Germany takes 
higher scientific education seriously and reaps the 
advantages of her sacrifices Great Britain has still 
to understand that comjnercial success and educational 
efficiency stand In the relation of effect and cause 
If at the present day there still exist sceptics as to 
our educational inefficiency and our national parsi¬ 
mony towards universities and colleges the presi 
dentlal address of Sir Norman Lockyer to the British 
Association at Southport in 1903 may be commended 
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to them though men 01 science who nave at 
heart the true welfare of their country are at pre¬ 
sent rather like voices trying in the wilderness ” it 
is clearly their duty to continue to urge the paramount 
importance of higher scientific education and of 
scientific research and to petition the Government to 
act more generously on their behalf 
But it is not enough to provide large and adequate 
State grants for education in order to secure efficiency 
in the face of modern needs It is just as important 
so to choose the subjects of study and to arrange the 
curricula of schools and colleges that our boys and 
young men may begin life as welt and as suitably 
trained as the youths of other countries The kind of 
education suited to the conditions of the days of the 
Renaissance is not m harmony with the needs of the 
twentieth century JThe work of men of science in the 
last century has revolutionised life and our system of 
education must be adapted to existing circumstances 
Ihe custodians of English education are still too 

much actuated by mediseval ideals The entrance 

of the student of science to the older universities is 
still obstructed by an obsolete and ludicrous test 
in Greek There is a tendency even yet among* 
those m charge of our Department of Educa 
tion to discourage and hamper the instruction in 
science m our elementary and secondary schools 
The Prime Minister is reported once to have said 
that the only knowledge our boys have of natural 
henomcna is that obtained on the cricket and foot 
all fields and on the river The man of science 

has still much to teach his fellow citizens The 

work to which Huxley gave so much of his 
energy is not yet done and it is the duty of his 
successors to continue his efforts and to take every 
opportunity of advocating the application of the 
principles of science to educational administration 
It must be recognised that there are many ways of 
obtaining culture The idea of the Middle Ages that 
culture was obtainable only by studying I atm and 
Greek though true enough then is to day hopelessly 
narrow and indicative rither of the state of mind of 
the Phil stme The «cholir steeped in classical lore 
vet ignorintof nature s laws and of modern literature 
is but an uneducated pedant The scientific specialist 
with a complete knowledge of some restricted sub 
division of science yet knowing nothing of the ideas 
of ancient md modern poets and philosophers is but 
a narrow technical registrar Culture is something 
broader and higher than anything with which the 
pidant or cataloguer is acquainted The man of 
science desirous of producing cultured men and women 
will strive so to irrange school and college time tables 
that they contain in due me isure subjects designed to 
cultivate and divclop ill the faculties of the healthy 
human mind and in this work the heritage which 
has been left is by the nineteenth century will not be 
ignored The tiachings of science the love of truth 
wherevir it nrn had will be inculcated consistently 
so that a race m y be produced able to deal with 
modern problems in a modern way 
Though the G \ eminent moves but slowly and per 
ccives so inconi| Ittely the unsatisfactoriness of our 
supply of high r 1 duration there is ctu&e for satisfac¬ 
tion in another direction There are growing 
evidences that the broad minded policy of wealthy 
men m the United States which leads them to give 
of their millions to colleges and universities is being 
emulated in a measure by our merchant princes We 
have on several occasions lately been able to record 
noble instances of pnvite munificence on behalf of 
higher education and it may be that before long 
the Government will recognise its imperative 
duty 
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(3) The third and oldest senes of deposit*, Wfttf 
some highly inclined beds at the NNW end of 
the care which were explored to a considerable 
depth in the hope of meeting with Pliocene mammals, 
such as were recognised by Prof W Boyd Dawkins 
in the cave at Doreholes in 1903 but unfortunately 
without finding any such remains We wish the 
explorers had had more success 10 this deeper ex* 
ploration however it is satisfactory tfe know that 
the search was made even though the results were 
negative 

The number of bones yielded by this cave could 
scarcely have been less than 10000 for the authors 
have accounted for 8000 and many were carried 
away before they began work Nearly half these 
remains belonged to bovine and cervine animals, 
while between six and seven hundred of them are 
referable to hyaenas It seems pretty certain that 
this cave was a hyaena-den and although no entrance 
was found except the swallow hole yet it is possible 
that this was the means of access 

Some twenty seven species of mammals birds and 
amphibn have been identified from Hoe Grange 



CAVF HUNTING 1 

QINCE the memorable researches of Dr Buckland 
^ in the early part of last century the exploration 
of British caves has had a great fascination for many 
investigators This is no matter for surprise for 
there are many points of interest jyhich await elucid¬ 
ation regarding prehistoric man and the animals by 
which he was surrounded in very early times ana 
there is a great probability that some of these 
problems will be solved by cavern researches When 
we remember also how much has already been re 
vealed by cave hunting we are led to hope for more 
in the future and consequently investigations in this 
direction raise our expectations 

The current number of the Quarterly Journal of 
the Geological Society contains an interesting 
account of a cave discovered about two years ago 
near Brassington Derbyshire Shortly after its 
discovery the ca\e was visited by a number of 
' ardent collectors ’ and many bones and teeth were 
earned away, but very soon permission was given 
by Major Nicholson the owner for the deposits to 
be carefully investigated on behalf of 
the Derbyshire Archaeological and 
Natural History Society the work 
falling almost wholly on the authors 
of this paper 

The cave is in a quarry situated 
on the south eastern edge of the 
Mountain I imestone plateau and its 
floor is about 1090 foet above 
Ordnance Datum the top of the 
quamr being some 30 feet higher 
The highest part of the plateau in 
the neighbourhood is formed by the 
Harbro Rocks which at some little 
distance and with a depression 
between rise to a height of 1244 feet 
that is about 120 feet higher than 
the entrance to the swallow hole 
which opened into the top of the jj 
cavern 

The cavern itself was a master joint 
in the limestone enlarged by the 
action of water and when found (it 
is now entirely destroyed) extended 
about 120 feet from the S S E to the 
NNW and in this direction it 
deepened considerably Much care 
seems to have been taken to keep 
separate the bones from each layer 
and fifteen spots are marked on the section given to 
indicate distinct layers or places where bones were 
discovered Eventually however these were grouped 
into three senes —(1) The upper inclined layers 
which had accumulated to the S S E of the swallow 
hole and from which they were evidently denved 
By far the greater number of the specimens were 
found in this part of the cave To tne NNW of 
the swallow hole very few bones were met with and 
the deposit was of a more irregular character seeming 
to indicate a different mode or ongin 

(a) The second division included all that was 
obtained in a stratum about three feet m depth 
excavated below the level of the quarry floor and 
extending throughout the length of the cave Very 
few bones were round but these included remains of 
hyaena and of a small deer which it was important 
to know were present at this early stage of the cave’s 
history 
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cave but about half of these belong to the tmaUet 
forms of vertebrates which as a rule have not been 
recorded in cave researches The rich harvest of 
these small creatures which rewarded the patient 
labour of Mr Lewis Abbott some ten years ago in 
the rock fissure at Ightham Kent has caused more 
careful search to be made for them in recent re¬ 
searches and with good results such as those of 
Mr R S Ussher in his cave hunting in Ireland 
during the last two or three years only a part of 
which have yet been published Search was made for 
these smaller animals at Hoe Grange but with only 
partial success Among the larger animals repre¬ 
sented in the cave the lion will perhaps attract moet 
attention and one of the few specimens obtained is 
part of the lower jaw of a cub with some of the milk 
teeth still in place The hyama wild cat wolf, fox, 
grisly bear and badger are the other carnivores which 
have been identified 

Rhinoceros remains occurred in some abundance, 
and the teeth show that they belong to the Rkmocerot 
leptorhmus not to the woolly rhinoceros the form 
hitherto found in Derbyshire The elephant is re- 
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MlMMoted by a tingle » pea men, part of a milk molar 
ti Stephen ankmtut, thia again it peculiar the 
wphaflt previously met with in Derbyshire being 
the mammoth (E prtmtgtntus) The presence of 
Steshas anUquui and Rhinoceros leptorhmus as we 
learn from the discussion following the paper led 
Prof Dawkins to regard the deposits at Hoe Grange 
at belonging to the older Pleistocene group of raves 

Among die numerous bovine remains there are 
no horn cores and frontal bones to indicate the 
spedes to which these remains belong and the 
measurements of several metacarpals given in the 
paper thow that limb bones alone are not sufficient 
to Indicate whether the remains are those of Bos or of 
Bison 

The CtrvidiB ri r presented bv four spa es the 



great Irish deer (Cervus giganteus) the red deer 
(C daphus) the roebuck (Capreolus caprea ) and 
another form intermediate in size between the last 
two, which is regarded by the authors as fallow deer 
(Cervus datna) Bones and teeth of the last named 
form were very numerous nearly 1600 specimens 
having been found If these remains are indeed 
parts of Pleistocene fallow deer and we see no way 
to any other conclusion, they are of the greatest 
interest The fallow deer has not hitherto been 
accepted at Hast by modem writers as a member of 
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the British Pleistocene fauna but is thought to have 
been introduced to this country probably by ths 
Romans 

There are two points however which have to be 
settled before we can accept this addition to our 
Pleistocene mammals —(1) Are these remains cer¬ 
tainly those of fallow deer? and if so (a) Is the 
deposit in which they were found really of Pleistocene 
age? 

It is to be regretted that there are no sufficiently 
well preserved sntlers to define the species clearly 
but tne limb bones and teeth are of such a size that 
if there had been no question of age there would 
have been little or no doubt in referring them to 
fallow deer In the circumstances the authors 
have carefully measured the teeth and made com 
parisons with both fallow and red deer and feel 
compelled to regard these remains as parts of fallow 
deer or of a closely illied species The only 
Pleistocene species of * sire which might compare 
with these bones and teeth is the Cervus Brownt 
described by Prof Boyd Dawkins from Pleistocene 
b ds it Clacton and th s is only know n by its antler 
\huh is distingu shed from that of the fallow deer 
by the presence of an additional tine It has been 
sno\ 1 ho v ver that modern f illow deer sometimes 
hive this additional tine (see Nature vol \i 
p zi ) and it thus becomes very doubtful whether 
( Brownt s ally a distinct spec es \lthm gh 
there arc no antlers from Hoe Grange cave that can 
be compand with C Brownt yet it seems almost 
certa n that the 1 itho s are correct and that these 
Iloe Grange remains r tepresentatives of the fallow 
deer 

We have now to consider the age of the Hoe 
Grange deposits rherr can be no question as to 
the Pleistocene age of the elephant rhinoceros 
hyaena and lion and there is no doubt as to the 
fallow dei r bones being found with the remains of 
those animals but it is just possible that the fallow 
deer was living in the neighbourhood at a tune when 
a previously existing Pleistocene deposit was washed 
into this cave and so the more modern animal got 
mixed with the older forms In order that such a 
re-deposition of large bones might take place there 
must have been a considerable supply of water and 
seeing that the cave at the present time is near the 
top <3 the plateau there is no collecting ground for 
water and it becomes necessary to suppose that at 
the time of the re-deposition of the bones the land 
was much higher than it is now and that it haa 
since been denuded But it must be remembered 
that this would mean a very large amount of denuda¬ 
tion and if we are to accept the fallow deer as a 
Roman importation this denudation must have 
taken place since Roman times which seems 
extremely improbable We think therefore, that 
the authors are justified m regarding these particular 
cervine remains as those of fallow deer and as good 
evidence that the species lived in this country in 
Pleistocene times 

A fallow deer s antler has been recorded recently 
by Dr Herlaf Winge from an interglacial deposit in 
Denmark, and this early extension of the species so 
far north on the Continent makes its occurrence In 
England in Pleistocene times still more probable 
It is remarkable that Cervus damn or rather its 
equivalent C Brownt should have been so rarely 
found hitherto in Pleistocene deposits seeing diet 
it is so abundant in the Hoe Grange cave 
A word regarding the illustrations accompanying 
this paper two of which by the courtesy of the 
council of the Geological Society we are able to 
reproduce The views of the cave are very credit- 
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able reproductions but we have nowadays become 
accustomed to good things of this kind It is rarely 
however that we have seen such satisfactory repro-. 
ductions of photographs taken directly from the 
fossils as we have in the two plates Most of the 
good collotype reproductions of fossils that have 
recently appeared are from photographs of water 
colour dr twings and some of them arc u rt unly very 
effective but there is the artist s equation to allow 
for In the present case no such allow ante has to 
be made and the figures cf the lion s jaw as well as 
of the teeth of the fallow deer and tliphant are 
idmirablc These plates do credit to 11 concerned in 
their production 

FIJIAN FOIK rALES 

PTHNOIOGISTS hmc all along suspt ted thit 
A-* Mr Fison has plenty of unpublished information 
concerning Fiji Ihev are grateful to him for what 
he has already published in the Journal of the 
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can be claimed is that it is of the native pattern •* 
The tales are interesting as stones and have Increased 
value when compared with other tales from Oceans*, 
but their greatest importance rests in their value as 
evidence of the ideas and actions of the natives before 
the white man came In the introduction Mr Fison 
gives a long d s cuss ion concerning cannibalism and 
he sums it up th s 

It is imposs ble to establ sh a certainty as to the 
origin of cinn balism and the question resolves itself 
into a comp iris 1 of probabilities the balance being 
in favour of the strongest motive This is un¬ 
doubtedly Hung r It is stronger than Superstition 
it is stronger th i Revenge Man is a carnivorous 
animal wh trier the vegetarians may say and m a 
sivage stitc of ict> if he cannot get the food for 
vhuh his st 11 h 1 raves he will kustma (crave 
or hunger ift r fl sh) until he eats his brother ’ 

For as Mr I 01 nrguts the Fnians were formerly 
scantilv suppl d with animal food The serious 
student is occa nllv tantalised by hints of further 



Fig 1 —Bin Fyi from Fix* i Tsl« from Old Fy 


Anthropological Institute but they clamoured for 
more and even now thev will not remain satisfied 
with the handsome bode that has just been issued by 
the De I a More Press This new boob contains a 
dozen folk-tales .capitally toM each contains a 
genuine legend as its skeleton for the flesh with 
which that skeleton has been covered the most that 
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information and by allusions to possible discussions 
of social and other questions all of which are passed 
by as not being suitable for a popular book, doubt 
less Mr Fison was wise in restraining himself but 
for the sake of science it is sincerely to be hoped that 
he will give all his information to the world in soma 
form or another In the meantime we thank Mr 
Fison for this publication which can be recommended 
to those who like interesting information about red! 
sgvages told in a pleasing manner 
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NOTES 

OH Friday laat March 17 tha world* of science and art 
.oomhiaed to do honour to a hum who haa rendered to both 
mmcea of the utmost value and of a nature that time 
WWOOt dlminute—for *0 long as the human throat is cap 
able of emitting musical sounds and so long as throats are 
liable to disease the great invention of Manuel Garcia 
will hold its*place among vocalists and laryngologists 
The celebration of Sefior Garcia s centenary was held in 
the hall of the Royal Medical and Chtrurgica! Society 
Hanover Square under the direction of Sir Fel x Semon 
chairman of the Gama committee Seflor Garcia sat 
alone on a dais while in front of him were ranked the 
representatives of kings governments universities scien 
tlftc societies and his old pupils who had gathered to do 
him honour Sir Felix Semon announced that tint morn 
Uig the King had invited Seflor Garcia to Buckingham 
Palace and with his own hands invested hint w th the 
insignia of Commander of the Roval Victorian Order and 
had expressed a desire to be represented at the banquet n 
the evening by his Lord in Waiting Lord Suffleld The 
Marquis de Villalobar then del vered a congratulatory 
message front the King of Spain and added In the 
name of His Majesty and your motherland 1 invest you 
with the Royal Order of Alfonso XII as a reward of yoir 
merits and the services you have rendered to man! nd 1 
desire also to make public th sentiments of my beloved 
Sovereign and of his Government ti King Ldward VII f r 
the distinction he has conferred upon our compatriot and 
the hearty gratefulness of Spain to all who have come 
here to-day to honour Don Manuel Garcia Other tributes 
followed thick and fast during a crowded hour Prof 
Frankel presented on behalf of the German Emperor the 
great gold medal of science Sir Archibald Geikie Mr 
Francis Darwin and Prof Halliburton representing the 
Royal Society presented an address recalling the fact 
that their Procetdmgi for March ss 4855 contained the 
epoch making paper in which Seflor Garcia laid the found 
ationa pf the experimental study of the voice The Roy d 
Prussian Academy of Sciences the University of konigs 
berg the Victoria University the Medical Faculty of 
Heidelberg the Royal Academy of Music and the Royal 
College of Music sent distinguished representatives who in 
rapid succession laid before the maestro illuminated 
dkldresses in rich profusion until the table in front of 
hfa was heaped We have not space to give the long hst 
of public matitutlons and societies laryngological and other 
brhlch brought tribute, but every quarter of the globe was 
represented and during the proceedings a constant stream 
of telegram* poured in After the addresses a portrait of 
Seflor Garcia painted by Mr Sargent RA and sub 
•orlbed for by friends and admirers in all parts of the 
world was unveiled and presented to him by Sir Felix 
Semon The proceedings were concluded by a remarkably 
eloquent speech by Seflor Garcia In the evening Seflor 
(now Don) Garcia waa entertained at « banquet held in 
his honour at the Hotel Cedi 

Wb learn from the Ttmtt that further papers have been 
published by the Government of India In respect to the 
lata Mr J N Tata's offer of an endowment In the shape 
of properties valued at soooool for tha creation of an 
Institute of Indian research at Bangalore Certain con 
ditions in respect to Government assistance were attached 
to th* offer which was first made six years ago and these 
hats been the subject of prolonged discussion and com 
•poadance between the Government, Mr Tata during his 
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lifetime and his representatives The papers now pub 
lished show that the difficulties in the way of a settlement 
have been removed Guarantees have been offered by the re¬ 
presentatives of the donor to secure the full income eshm 
ated from the endowment properties and the management 
of the latter it vested in a board the chairman of which ie 
to be an officer selected bv the Bombay Government In 
addit on to making a grant of a) lakhs of rupees (16 6661) 
towards the construction of the necessary buildings and 
provision of scientific apparatus the Government will make 
on annual grant to the nit tute of half the local asaeta up 
to a limit of 1} lakhs of rup s provided that the institute 
is conducted on lines approved generally by the Govern 
ment The scheme will provide for the reference of certain 
questions to the advisory committee of the Royal Society 
(r to such other suent he authority as may be appointed 
for the purpose 1 he (. overnor General in Council dis 
wows any desire to lie intimately associated with the 
actual administrat n of the institute or to claim a deter 
m ning vr ice in the settlement of the lines of research to 
be followed or the methods of instruction to be employed 
Th ( overnment w 11 exerc se no more than that degree 
of influence and control wh h is ustifled by the grant in 
1 I th it has been pro 1 isrd 

Pnor Emu Warburg of Berlin has been appoint d 
president of the National Physical I aboratory it Chari I 
tenburg and his place in th university is to be taken bv 
Prof Paul Drude of Giessen 

The magnif cent collect 1 of birds eggs possessed by the 
Br tish (Natural H story) Museum has been largely aug 
mented by the g ft of the splendid series brought together 
bv Mr W Radcliffe Saunders of High Bank lonbrtdge 
This collection tompr ses close on ten thousand specimens 
of the eggs of Palar arctic species together with one 
hundred and sixty five nests 

We regret to record the death at the age of seventy six 
of Mr Jerem ah Slade one of the founders of the Geo 
logists Assoctat on Mr Slade had for many vears been 
a teacher of ge togv mineralogy zoology and botany at 
the Working Men s College the Birkbetk Institution and 
the C ty of London Coll ge He was an ardent micro 
scopist and men her of the Quekett Microscopical Club 

The anniversary dinner of the Chemical Society will be 
held on Wednesday March 29 

The sixth International Congress of Applied Chemistry 
w;ll be held at Rome next vear probably during the week 
following Easter 

Tux French Soctets d Fnrouragement pour 1 Industrie 
nationale has awarded the Lavoisier medal to M Hdroult 
in recognition of bis electrometallurgical researches In 
recommending the award the committee refers to his work 
in connection with the manufacture of aljminmm and the 
preparation of steel in the electric furnace 

Official statistics show that the production of natural 
gas in the United States in 1901 was greater than in any 
previous year The production had a value of 7 143.000! 
or 16 per cent more than that of 190a Four States, 
Pennsylvania West Virginia Indiana and Ohio furnished 
together 94 per cent of the supply of gas The total 
volume of the gas at atmospheric pressure was 6757 million 
cubic metres representing in beating value 12 129 468 ton* 
of bituminous coal 

Reutbx s Agency has received some details of an expedi 
tlon which went to British New Guinea in September 1903. 
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character* m the male, ami come* to the concUiltd* tiQti 
auch an hypothesis offer* an inadequate and untenable 4tt> 
planatton of the phenomenon In {dace of thia the aqtjbar 
*vggeati that auch feature* in the male are the equivalent* 
of maternity in the female that la to say, the product* 
which in the female are required for generative f 
are superfluous m the male and are according!; 
for aexual ornament If we miatake not the a 
ha* been already promulgated by Captain Barrett-Hamfl- 


W* have received coplea <?f four article* from the third 
volume of Marine Inveatigation* In South Africa ' In de¬ 
scribing in two of three the polyduetoua annelid* collected 
by Dr Gilchrist Prof Mclntoah direct* attention to the 
community of type between South African and European 
marine annelids generally many of the type* from the two 
area* being spt fieally identical while other* in a more 
or let* modified for n extend eastward* into the Indian and 
Pacific Oceans a d westward to America A nearly similar 
feature has been re orded in the case of crustacean* and it 
thus t> ems that tl e distribution of invertebrates n these eeae 
S governed bv ve y different law* from tho*e which obtain 
for instance in the case of the commoner food fishes The 
anatomy and v ation of the Habellum like coral* form 
the subject of tl e third artidp n wh ch Mr J S Gardiner 
has found hims If (impelled to dissent from the classification 
of corals prop se 1 by the late Prof P M Duncan In 
the fourth fast c lus Dr Gilchrist continues his investigation 
into the develt p t and life history of South African fishes 
describing and f g ring a number of larvm some of which 
cannot at presmt le specifically identified 

In the Monthly Review for March Mr W E Hodgson 
discourse* very pi lsantly on certain problems connected with 
salmon fishing \fter pointing out the inaccuracy of the 
fomrnon opinion tha^ the north of Scotland in spring is 
necessarily colder than the south of England the author 
proceed* tg discuss the reason why loch fishing for salmon 
C4U- dkrried on with a minnow instead of with a fly One 
ffeaihf 409011 to be that salmon lie deeper in the water 
ttfaf and will consequently owing to the set of tbatr 
fiyefi^iee the approach of a boat at a greater distance A 
minnow trotyed behind a boat is probably therefore the 
Salmo talar but whether the boatmen are 
eigtH-ta-gWing a sinuous course to the boat is very quo* 
ttbqiWiMf'.'ln the first place a boat may bo rowed right over 
lying salmon without being seen by the fish 
' iWomty there is considerable reason to believe that <b*» 
J Orbed ♦ater is conducive to the salmon biting and thirdly, 
[ft is not unlikely that the fish which takes the trailing hire 
■%aa not been lying in the wake of the boat but may have 
made a dash from the side Mr Hodgson who is by 00 
'mean* convinced that salmon fast during their sojourn hi 
fresh water think* they take the minnow for a wounded 
fish and daih at it owing to the Impulse which makes moat 
animals attack a cripple 

Part iv of the third volume of Btomttrtha contain* 
several memoirs of interest Mr Punnett contributes a 
careful study of variation in Sptnox niger showing from 
an analysis of the characters of *63 adults and 304 em¬ 
bryos that a well marked sexual dimorphism exists in this 
shark and that the variability of male embryo* considerably 
exceed* that of male adults this pointing to a saom 
stringent selection in the caee of the male HotnoeOeif 
rather than intercalation or escalation Is held by the author 
to bo the more feasible explanation of the various relative 
position* occupied by the structures examin ed this sop. 


and ha* lately returned to England The expedition was 
organised by Major W Cooke Daniels an American 
traveller and It also Included Dr C G Seligmenn Dr 
W M Strong and Mr A H Dunning The objects wer* 
primarily ethnographical but studies were also made in 
other branches of science and a number of general patho 
logical observations were made A collection of photo 
graphs was secured by Mr Dunning and the travellers 
have brought back kinematograph pictures and a selection 
of phonographic records 

A coaatspoNDlNT writing to the Timer from Florence 
direct* attention to the fact that the famous Tower of 
Galileo on the hill of Arcetn above Florence 11 now 
practically destroyed This histone thirteenth century 
building—known locally as the Torre del Gallo—ha* for 
some months past been concealed in scaffolding set up for 
the purpose of raising its castellated tower by a third of its 
former height of placing n its walls new windows of 
adding a loggia and in fine of converting the world 
famous Star Tower int 1 1 prelcntiou* modem erection 
' To the Anglo Saxon race (alileo s Tower possessed a 
special interest in that it w is the scene of the classic meet 
ing between Milton and Gal leo 

In No 1394 of the Proceedingt of the L S National 
Museum Mr C D Walcott continues his account of 
American Cambrian brachiopods describing several new 
genera and species It is explained that these notes and 
their forerunners arc published n the hope that they may 
be of service to students prior to the appearanc of the 
full monograph promised on the subject 

We have received the reports of the Wellington College 
and of the Felsted School scieaca socletiW -for 1964 The 
former which is illustrated cSntahit ptunmnrie* of a 
number of lectures delivered iefoA thb society among 
which one by Mr H W Moncktofr op the geology of the 
London district deserves special mention It the Telsted 
report attention is directed to the lack of keenness delayed, 
by the members of the zoological section who fa^Ipd 
take nature study seriously Although one prise waq offered 
for on account of the bird* of the district axtdjt, second tors 
the best collection of butterflies and moths s we*e no 
competitors ,* » ^ 

In addition to the Bulletin on the fauna aM fit's 
plateau of Baroque Michel already notid^J^ (ftpm an 
author s copy) in Nature of March 16 (p- 468), ia 
the Bulletin of the Belgian Royal Academy Contain^ 
biological articles of considerable interest In the mat' 
these Miss J Wery discusses the attractions offered _ 
bees by flower* and as the result of direct experiments®! 
arrives at the following conclusions Brilliantly coloured 
flowers offer much greater attraction when entire than 
when the petals &c have been cut away honey has no 
attractive power artificial flower* are just as attractive as 
natural ones if both are under glass shades flower perfume 
by itself offers but little attraction while colour and form 
apart from scent are powerfully attractive the mingling 
of the three factors form, colour and scent constitute* the 
most powerful attraction of all Finally if the Utter item 
be reckoned as 100 the attractive power exerted by form 
and colour will be So per cent, while the other factors 
(pollen nectar and scent) will only rank as so per cent 

In the second of the two articles from the Bulletin of th* 
Belgian Academy referred to above Prof A Lamcere 
discusses Darwin's theory of female sexual selection as the 
primary factor in the production of secondary sexual 
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f erring Gegenbaur's theory of the origin of limb* The 
asftfe material 1* thought by Mr Punnett to favour the 
fcyjWthoM* of gametic purity—a view from which Prof 
PiMtm dissents for reasons given Dr Beddoe s cranio 
metric formula lately published In L Anthropology 1* 
vibrantly impugned by M A Lewenx and Prof Karl Pear 
non, who produce in evidence the auto Icon of Jeremy 
Ben them pseserved at University College In another 
paper Prof Edmond Gam deals with variation in the flower 
and heterostylum in Pulmonarta officinalis Local races are 
Shown to present significant differences in the former 
respect The miscellanea include interesting applications 
of a new method of determining correlation 


We have received a copy of the results of the meteor 
logical observations made at the stations in connection 
with the Deutsche Seewarte (Hamburg) for the year 1903 
The stations number sixty nine and include hourly read¬ 
ings at four first-order observatories The tables are ar 
ranged as in previous years and leave nothing to be desired 
either in thoroughness of discussion or in detailed ex¬ 
planation of the methods employed Mid Furopean time 
was adopted in Germany m April 1893 but the obeerva 
tions are recorded according to local time as before with 
the exception of the occurrencee in the remarks column 
which are stated in Mid Furopesm time A table is given 
showing the difference of theae times for each of the 
stations 


Tkx Bureau of Forestry of the United States Department 
of Agriculture has erected an extensive plant on the grounds 
of the St I outs Exposition for carrying out a senes of 
experiments under the direction of Drs von Schrenk and 
Hatt on the value ind methods of preserving timber 
According to the general programme which is outlined in 
the Pres# Bulletin No fa the timber will be subjected 
both to static and impact tests Preliminary results indicate 
that steaming reduces the strength of the timber in pro 
portion to the pressure and duration of the process 

Undbr the title Place const tnts for Aster prenan 
thotdes Mr G H Shull has contributed to the Botanical 
Gantts (November 1904) a biometric article based upon 
the number of bratts ind flor ts which were countel on tl e 
inflorescences of this plant as collected in a specified area 
during the autumn of 1903 In general the first head to 
bloom on any stem had the highest number of parts and 
the last to bloom the lowest but precocious flowering cn 
the part of the weakest individuals produced a low mean at 
the beginning of the season and the belated flowering of 
a few vigorous specimens caused a rise towards the end 

A practical and detailed somparison of the cost of 
production of sugar on a muscovado estate and in * 
central factory using the vacuum pan with tfmta aflfcS 
such os that given by the Hon R Bromley adfninlttratqr 
of St Kitts in vol v No 3 of the West Indwm fuQst pi 
should carry conviction to the planters of Baf$adoa aqd 
other islands who trusting to the high sotxfepny^yteld 
of their canes and the profit on molasses have *ptof(prm$ 
to retain their simple process of manufacture AttaX fro to 
the advisability of manufacturing a product of*^h^ ctapt 
quality the figures show that the profit per ton qf sugar 
prepared In a central factory is four time* that^htyne^ 


Tm Socidtd Helvdttque des Science* naturelles cele¬ 
brated at its eighty seventh congress at Winterthur the 
fiftieth jubilee of the discovery of ancient pile dwellings 
described by Dr Ferdinand Keller The report and appre 
clarion of the work of Keller and other* is written by 
M F A Forel The same authority lately directed 
attention (Gantts de Lausanne January 19) to the dis 
orrery at Boiron near Morges by the Lake of Geneva of 
a tomb or place of burial of the Bronxe Age—the age of 
Os old lake-city of Morges Human bones, cinders and 
burnt earth bronxe trinkets vases and othsr pottery were 
fpund, but of special interest Was the discovery alongside 
the calcined human bones In the burial chamber of leg- 
bones of a goat uninjured by fire, and evidently deposited 
With the flesh as an offering to the shades of the departed 
M. Ford concludes from the evidence that a belief in the 
nmursedoa of the dead was held in the Brass Age 
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Tiif last published Rulletm of the Philippine Weather 
Bureau (for August 1904) ontains in addition to tht usual 
useful summaries tf metetrological and setamological ob 
s rvit ons it v cr ous t t ns a valuable discussion of the 
cyclones which affected the archipelago with a map show 
ing the r tricks The I rector of the central ob*. rvitorv at 
M in la the Rev J \1ru6 S J author of tht valuable 
wrrk Ihe Cvdones of the Far Fast mikes a special 
study of these inter* 1 ng phenomena and his discussion of 
their behai it r 1* m si instructive During the month in 
question five typ cal v I nes are dealt w th One of them 
(August 1- ai) m v d t the rite of thirty m les an hour 

this st r n was 1 \per ei ce 1 by the l S Army trinsport 

Slier nan near Formosa and an interesting account of it 
is g ven bv the sec nl (Beer of that vrssel 

A sc vtvt sky of the pres nt state of knowledge in regard 

to lc ng range weather forecasts by Prof E B Garnett 
has been published ly the Weather Bureau of Washington 
It is lccompanlyd by a paper by Prof C M Woodward on 
the planetary equity* ,Prof Garnott finds that at the 
present time .practically no value is to be attached to 
weather predictions** baaed on astronomical phenomena or 
observations of birds animals or plants At the same time 
etery attention is being given to the advancement of 
meteorology on su h 1 basis as may lead to substantial 
improvements in weather forecasting In his prefatory 
repoft Mr Wlilis I Moore remarks It is to be re¬ 
gretted that* so many newspapers not only give space to 
Jhespjnuififftf predictions but actually pay for them Fora- 
<JM* of -fiiMe description may properly be classed with ad- 
veftlsemerttoty quack medicines—they are both harmful in 
(be e*ken|? 

1 tWithe IVbruary number of the Bulletin de la Sociiti 
hstfvnomique de France M J Loisel presents his annual 
*uramary of the climatology of the past year On one chart 
he shows the rainfall the daily tempentures the humidity 
thtf barometric pressure the insolation the amount of 
cloud and the declination and phase of the moon Each 
of the atmospheric elements is then discussed in detail 
month by month Among other outstanding features on* 
sees that the temperature during July 1904 was ab¬ 
normally elevated whilst that of December was higher than 
that obtaining during’ November The figure* and the 
curve indicating the number qf hour* of sunshine are 
especially interesting and show that in each of the months 
May June July and August there only occurred one day 
when the sun was completely obscured at Juvisy whilst 
in July the number of hours of effective sunshine amounted 
to ys per cent of die theoretical number A co m parison 
of the solar radiation during 1903 and 1904 shows an 
increase of about 33 134 calories or rather more than 
16 par cent m the letter year 
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Mode than ten yean ago Pro/ Landolt described a eerie* 
of expenmente which were considered to throw doubt on the 
law of the conservation of man in chemical action and in 
1901 HeydweiUer concluded that a change in the total man 
had been experimentally established in a number of caeee 
In a paper publiehed by Antonmo Lo Surdo in the Nuovo 
Cimsnto (1904 eenec 5 vol vm ) the question it re inves 
tigated Bv excluding all poeaible sources of error tuch 
for instance at a difference of temperature in the two arms 
of the balance difference* of volume of the vestel* ueed it 
if established that the change of maa< due to the interaction 
between iron and basic copper sulphate which by Heyd 
weiller was considered to be about o a milligram in reality 
falls within the limits of the error of weighing being cer 
tainly less than 00a milligram In the experiments de 
scribed the sealed tubes in which the interaction took place 
were not removed from the balance during the whole of the 
eerie* of weighings and an ingenious mechanism was de 
signed by which the tubes and weights were manipulated 
within the case 


The operations of the Smithsonian Institution during the 
year ending on June 30 1904 and the work of the U S 
National Museum the Bureau of American Ethnology the 
International Exchanges National Zoological Pork and the 
Astrophysical Observatory are described in Dr S P 
I angtey s report which has just reached us Among the 
matters mentioned it the removal of the remains of James 
Smithson founder of the Smithsonian Institution from the 
British cemeterv at Genoa to America at the beginning of 
last year rhe report states that the remains rest tem 
porarily in a room at the S11 tlisonian Institution containing 
a few persona] relics of Smithson awaiting their final dig 
posal by the Regents Dr T W Scripture of Yale Uni 
vereity has been awarded a grant from the Hodgkins 
fund for the construction of a vowel organ Dr Scrip 
ture expects to be able to construct an organ which can 
sing the vowels or a vowel register which attached to a 
pipe organ may be used effectively in church music An 
exploration of some of the glaciers of British Columbia has 
been undertaken by Dr W H Sherxer under the auspice* 
of the Smithsonian Institution for the purpose of gathering 
definite information regarding glacial phenomena such as 
the nature and cause of the ice flow the temperature of 
the ice at various depths and its relation to air tempera 
ture* the amount of surface melting and the possible 
transference of material from the surface to lower portions 
Reference 1* made in the report to the new building of the 
National Museum in course of erection in the Smithsonian 
Park The floor area in the four atone* of the new build 
mg will be about 9} acres fh* accessions to the museum 
in the year covered by the report amount to 341 547 speci 
men* which bring the total number of objects in the 
collection* up to nearly six million* The work of the 
astrophysical observatory has been chiefly concerned with 
solar radiation and it* possible variability Fhe Invetti 
gatsont point to the concluelon that the radiation supplied 
by the sun may perhaps fluctuate within intervals of a few 
months through ranges of nearly or quite 10 per cent and 
that these fluctuations of solar radiation may cause changes 
of temperature of several degree* centigrade nearly nmul 
famously over the great continental areas of the world 

The latest report issued by the Engineering Standards 
Committee deals with British standard specification for 
structural atari for marine boilers Comes may be obtained 
from Messrs Croabv Lockwood and Son at at 6d net 
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Masses Henry Sothbxan and Co have issued a mm 
catalogue of second hand books containing worita 
mathematical astronomical physical and chemical Ktt* 
ject* The work* catalogued indude the library of the Into 
Prof A W Williamson FR1 and many important 
foreign work* on the exact science* publiehed within the 
past twenty year* * 


OUR ASTRONOMICAL COLUMN 
Ins Alternating Variability or Martian Canals — 
During 1903 Mr 1 owell observed an apparent alternation 
in the visibility of the Martian canals Thotb and 
Amenthes which he suggested might be due to the art!* 
ficiul tegulation of a deficient water supply for irrigation 
purpose* (Nature \ol lxix p 496) 

In a telegram dated March 10 communicated to Prof 
E C Pickering id published in No 4003 of the Astro 
nomitche Nachrichten Mr Lowell announces that ha has 
again observed i functional alternative visibility of 
these two canals both of which are double 


Discover! or Jlmtxrs Sixth Satxlutx— In No 100 
of the Publications of the Astronomical Society of the 
Pacific Profs Perr ne and Aitken describe the first ob 
servations of Jup t r s sixth satellite and abstracts of their 
communications r published in No 400a of the AttfO 
nomischc Sachnclten 

Prof Pcrnne states that several years ago it was pro 
posed that the Crosvley reflector when reconstructed khould 
be employed in a search for additional satellites to the 
outer planets In crordance w th th s programme photo 
graphs of Jup ter were taken on December 389 and 10 
1904 and a comp r son of them showed that the planet 
wh ch was slowlv r trograding at the time was apparently 
accompanied bv in object of the fourteenth mignitude 
Photographs taken on January a 3 and 4 showed that the 
newly discovered object wae following Jupiter in such a 
manner as to suggest its dependence on that body The 
greatest elongation (west) of th* new satellite about jo' 
seem* to have been passed on December as “ n<1 the in 
clmation of its 01 bt to the ecliptic appears to be greater 
than those of the nner satellites The direction of the 
satellite s motion (though apparently retrograde cannot 
be determined until further observations have been made 

On January 28 Prof Aitken uaing the 36 inch re 
fractor under unfavourable atmospheric conditiona found 
the aatellite quite easily using the position predicted from 
the Crossley phot graphs and after a few minutes ob 
servation th* idem Peal ion was confirmed by the motion in 
right ascension Following the object for nearly an hour 
he found it to have an hourly motion in R A of about 
+ 20* and this agrees with the photographic result A 
comparison with ne ghbourmg faint stars showed that the 
satellite was about as bright as a star of the fourteenth 
magnitude 


Forthcoming Oppositions or Mars—A s during the 
oppositions of Mars in 1905 1907 and 1009 the planet 
will become success vdy more favourable for observation, 
Mr R Buchanan has communicated to Popular Astronomy 
(No 3 vol xiu ) the following figures showing the re 
sportive conditions for each opposition — 


Vssr pmhslion Opposition frost Barth_, 

1905 Nov 7 Msy 8 0543 

1907 Sept aa July 5 0411 73 4 

1909 Aug 13 Sept 15 0390 96 6 

The tun s distance from the earth ie taken as the unit 

of the mean distance from earth " In the oppositions of 
to®! and 1903 the respective apparent brilliancies of the 
planet were 200 and 334 

Variable Raoul Velocity or Sirius. —In No 70 of th* 
Lick Observatory Bulls tins Prof Campbell discusses rile 
spectrographic observations of the bright component of 
Sirius made at Lick sine* 1896 thirty-one plates in all 
Before treating the main subject however, he discusses 
the difficulty experienced in Unary star work through th* 
employment of numerous different systems of n o tn eao Utur * 
to define the orbital element* and then propounds a Be* 
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system which would be readily adaptable to all require 
meet*, vlaual or spectroscopic 

The observation* of Sirius have been made under varying 
condition*, instrumental and otherwise, and a better ac 
^OrtUuice in the Individual results might be obtained by 
making the observations under uniform conditions The 
resulting value obtained from all the plate* gate the 
velocity of the system of Sirius as -736 km per second 
1 here is a marked progression among the individual values 
obtained forThe velocity of the primary which is ittributed 
to the effect of orbital motion Ihe sense of this pro 
greseion indicates that the positive value of 1 (the in lin 
ation of the plane of the orbit) should be used The above 
value whilst disagreeing with others agrees very well 
with the value obtained by Profs Frost and Adams in 
1901-3 

The values of the radial velocities of the centre of the 
system and of the primary and secondary components are 
given in a table with yearly intervals for a whole re 
volution it from 187009 to 191809 the turn of the 
spastron passage being 19185110 

Constant Furors in Mmudian Obsfrv ations —In an 
address delivered to the astronomy section of the St I ouis 
International Congress of Sciences and Arts Mr J G 
Poiter discussed the various sources of error to which 
meridian observations are peculiarly subject and proposed 
various methods whereby the constant errors might be 
eliminated 

Among other methods for eliminating the magnitude 
error which affects right ascension determinations he rt 
commends the one proposed by Prof lurner wherein the 
transits would be registered on a regularly moving phi lo 
graphic plate the reticule wires being replaced by spots of 
tight projected on to the plate at regular intervals from i 
flxed source 

Regarding declination observations the error due to vary 
mg refraction is the most important and Mr Porter 
suggests that this might be eliminated by having a per 
fected system of fundamental stars well distributed over the 
sphere from observations of which on any evening the 
deviation of the actual refraction from the assumed law 
might be determined and used to ccrrect the obseivations 
Another more costly method would be to have a number of 
observatories widely distributed in 1 ititude so that zenith 
observations where refraction is non-effective of more 
start might be made Mr Porter considers the solut on of 
thia constant error difficulty m meridian observations to be 
one which is eminently suitable for internation cl coopera 
tion (Popular Autonomy No 3 vol Till) 


THE NATIONAL PHYSIC At IABORAIORY 

/*\N Friday last the annual general meeting of the govern- 
mg body of the National Physical Laboratory was 
held at that institution when the report of work done 
In 1904 was received and the programme of work pro 
posed for the forthcoming year approved A number of 
guests were invited to meet the members of the general 
board and inspect the laboratory Among those present 
were about thirty Members of Parliament several colonial 
agents general and a representative gathering of leading 
physicists and engineers 

In the 45-page report submitted by the director 
Dr Glaiebrook are found particulars regarding the various 
researches and tests carried out during Hie past year with 
special reference to the newer developments 1 he test work 
at Bushy for the year shows a marked growth, the total 
number of separate tests made having increased from 1330 
In 1903 to 1906 in 1904, the increase being spread over 
almost all the different departments of tfis laboratory 
These figures are distinct from the work of Kew Ob 
servetory, where in all more than 36000 instruments were 
vended durulg die year 

In the engineering department Dr Stanton hat made 
considerable progreat with the research on the distribution 
of wind pressure over large area* which forms a con¬ 
tinuation of die Important work embodied in hi* paper read 
«t the Institution of Civil Engineers last session A steel 
tewer fifty feet high has been erected m the grounds 
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carrying large and small pressure plates with the necessary 
gauges From the general results of the observations 
made it would appear that the distribution of pressure on 
the windward side of a large plate in the open air fall* 
off more rapidly from the centre to the side* than in the 
case of a small plate but that the ratio of the pressures 
on the windward and leeward sides appears to be praitic 
ally the same in both case* 

The research on the specific heat of superheated steam 
by the continuous flow method has bern continued by Mr 
Jakrman who has been ni unlv occupied in lontending with 
certain experimental difficulties such as the ittainment of 
sufficiently high insulation between the various parts of the 
electrical superheater especi illy at low superheats Some 
preliminary hgurea hive been obtained which do not appear 
to confirm the rapid rise in specific hi at shown bv the 
results of some recent observers 

A testing machine for studying the effect of alternating 
stresses of varying periodicity on eng neering materials has 
been const! ueted and w is described in last month s 
hncmeertng by Dr Slcnton It has already been used on 
1 set of nickel steel specimens which are the basis (fa 
resiarch in the metallurgical department 

A new building h is been erected to house the new 
standard leading screw machine which is now at work • 
Siveral stindard screws have bun cut ind meisured fir 
use in ( overnment arsenals 

Dr Chrec at the obs rvatory department has been 
ottupttd with win liiportcnt invest ig itions on terr stri it 
magnetism and the measutement and tabulation of some of 
the (Id Kew nngnrtn ik rds Ihe men of science of the 
Hritish Antirctic Fvpediton have slice then return in 
Npptiinbcr last had Ihe {pportunitv of again comparing 
with lengmsed st ind trds 11 iny of thur instruments and 
irrangements havi been 111 ide for co< perat on with them in 
the reducticn of thi mas* of magnetic and meteorological 
data they brought hi me w ih thim 

In the physirs department numerous lesearches heve bien 
in progress We have only space for mention here of 
some of thi more important Dr Harker in the thn 
mometrv division has txen rccupied with preliminary work 
on which it 1* hoped may ultimately be based some new 
direct electriial methoi of verv high temperature meisure 
ment With this object hi has undrrlak n a study of the 
resistance and thermoelectric properlies of solid electrolytic 
eonductors such as ate used in Tsernst lamps The exist 
ence at high temperatures cf large thermoelectromotive 
forces brtween rods of the various earths made up aa. 
oidinary thermojunetion> has been securely established by 
direct deetrometnc methods and a new form of electric 
furnace has been designed capable of continued use at 
temperatures above aooc° < Bv means of these furnaces 
and a number of thermojunctions of widelv different pro¬ 
perties a careful re-determin ition rf the milting point of 
platinum wis made More than *i\tv determinations eon- 
corded in giving a value which differs considerably from 
that now accepted The results of this work are embodied 
in a paper just sent in to Ihe Royal Society 

The research on the specific heat of iron which has 
been extended to temperatures above noo° C is complete 
and will shortly be published 

In the electrical standaids department Mr Smith has 
been mainly occupied w ih work on the standard ampere 
balance designed by the 1 lie Prof \ inamu Jones and Prof 
Ayrton for the British Association committee on electrical 
standards The weighing mechanism was constructed by 
Mr Oertling and the four marble cylinders carrying the 
coils have been successfully wound and insulated at the 
laboratory On each cylinder are two double helices of 
bare copper wire Though the air space between the con¬ 
secutive turns is less than 0006 inch an insulation resist¬ 
ance over 30 000 megohms was finally secured for each 
of the coils Many accessories have been constructed and 
the outtook for a speedy determination of the abeolute unit 
of current to at least one decimal place further than hitherto 
attained it verv hopeful 

In electrotechnics Mr Paterson has installed large cells 
for ammeter verification, and for alternate current measure¬ 
ment* a specially constructed set of Mr Addenbrooke’s in¬ 
struments, and a Kelvin voltmeter with circular acala of 
3} metre* radius In photomatry have been included In- 



496 


NATURE 


[Mak<^ 23, 19*5 


vestigation* on several Harcourt no-candle pen tan* lamp* 
and a number of Fleming large bulb standard electric glow 
lamp*, which now form the working atandarde of candle- 
power Intercom pan sons have been mad* by mean* of 
glow lamp* with the National Standards Bureau of Wash¬ 
ington the Electrical Standardising Laboratories of New 
York and the Berlin Reichianstalt 

In the genet al electrical department Mr Campbell has 
devised a method for obtaining for inductance measure 
menu alternating current* having very high frequencies 
and a wave form almost a pure sine-curve A large amount 
of new apparatus hat been set up for testing purposes, 
much of it of a novel character 

The standard current balances and electrostatic voltmeters 
have been studied, and it has been found that the allega¬ 
tion that the Kelvin balance when used with alternating 
current ia affected by eddy current* in the metal parts 
near the coils is without foundation for all ordinary 
frequencies 

Researches on the distribution of temperature in field coils 
of dynamos and motors and on the behaviour of insulating 
materials under heat treatment have been made by Mr 
Rayner and form the subject of a report to the engineering 
stindirdb committee conm umcated to the Institution of 
Flectncal Engineers at then last meeting 

In the department of metallurgy Dr Carpenter and Mr 
Keeling during the early part of the vear completed their 
work on the range of solidification and critual ranges 
of iron-carbon alloys and in account of the work was read 
at the meeting of the Iron and Steel Institute m May last 
1 he value of Dr Carpenter a work was recognised by his 
citation a* ( armgie « hr lor On Mr keeling s leaving 
the laboratory Mr 1 ong nuir also a C arnegie scholai 
wts appointed on the staff »nd Dr Carpenter ind he havL 
since been carrying on in cooperation with Mr Hadfield of 
Sheffield an elaborate systematic research on tht properties 
of the nickel steels In all seventeen different kinds of 
physical merhamcal and chemical tests have been per 
formed on the different samples used which contained 
varying amounts of nickel up to 16 per cent I he results 
obtained will shortly be submitted to the alloys research 
committee of the In«tituticn of Mechanical Engineers 

An investigation on modern high-speed tool steels such 
as those shown in use in the engineering department on 
Friday last has also been completed by Dr Carpenter cool¬ 
ing curves and photomicrographs having been obtained 
showing clearly the various modifications in structure after 
different heat treatment 

The optical department is rapidly being organised and 
in addition to lens testing the work nas included the 
accurate measurement of the angles of prisms and deter¬ 
mination of the optical constants of numerous samples of 
glass 

In the weights and measure* department the chief work 
has been the study of the master screw of the new leading- 
screw lathe, which has been carefully calibrated throughout 
its entire length 

The foregoing serves to indicate the substantial progress 
made by the laboratory and to prove that though it hat 
only been at work a little more than three years it has 
already begun to make its mark on the science and industry 
of the country and to justify in a large measure the ex 
pectations of its promoters 


FLNGI 1 

JJ AVING jwlnted out that the attempts to derive the 
11 word fungus from funert, or funui and ago fvngor 
Ac have been shown to be failures—that it comes from 
the Greek rremt, and is the same word as sponge the 
lecturer proceeded to give illustrations of the fungi known 
to the ancients These were of course all of the larger 
kind* since no knowledge of micro fungi was possible 
Nevertheless reference* In the Old Testament show that 
certain diseases—mildew smuts, Ac —were known to the 
Hebrews but of course their connection with fungi was not 
suspected 

1 Abu net of a discourse d*llv*r*d U tb* Royal Institution oo February 
s* by Prof H Marshall Ward, F R 8 
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The Greeks and Romans not only knew several forms of 
Amanita, Agar leu i, Boletus, Polyporus, and of Tntflta, 
Morels, Ac, but they discriminated clearly b etween tb* 
ooiaooAtH inH vholaioinA imcki 
Their idem* ms to the nature and origin of such fungi 
•earn childish to us but they were consistent with the tw 
attitude of the Greeks toward* natural object* Theo¬ 
phrastus about 320 bo Dioscorldss, about 60 ■ c. ( and 
Pliny, for example argued that since truffles and otbsr 
fungi had no roots leaves, stems Ac , they are objects 
apart 1 hey arise spontaneously from earth, or by fermenta¬ 
tion from the sap of trees, or from water 
It 11 interesting to note that Polyportu offictnalu was im¬ 
ported and used as an article of medicine not only during 
classical times but also for centuries afterwards 

In mediaeval times the herbalists chiefly copied from 
Galen Theophrastus Ac and as they had no figure* the 
early herbal* give us little information In 1576 however 
Clusius gave 1 scries of wood-cuts which are well worth 
looking at and in 1601 he made a series of water-colour 
sketches of eighty two of the fungi of Austria—the first 
drawings of the kind known Figures in Dalechamps, 
1336 Dodoens 13X3 and Parkinson 1640 may also be 
compared 

The next step forward was only possible after the miiro 
scope had come nto use as a scientific instrument 

It is a tunous point that abundant and conspicuous as 
the powdery spoits of the fungi are no one seems to have 
observed their imptrtance until Micheli in 1729 collected 
and sowed a scrip* of them and with results for he obtained 
myceha and in d few cases even sporophore* but it was 
not until a u ntury later 1820 that F hrenberg in hib classical 
De Myietogenesi traced the larger fungi to their my¬ 
celial filaments collected and sowed spores and grew several 
species t f Mould* and especially discovered the sexual act 
in Zyxygites For although Micheli s ideas had been con¬ 
firmed by «»ledit*ch in 1753 and by Srhaeffer in 1762, 
Rudolphi and Perboon had more or less denied the ger¬ 
mination of spore* and insisted on the spontaneous genera¬ 
tion of the mould* 

However before 1840 Nees von Esenbeck had cultivated 
a Mucor from spore to spore and Dutrochit 1834 and 
Trog 1837 had seen the puffing of asci and practically 
established the dot trine of wind-distnbution of spore* 

By these and similar successes the era of the Mould-fungi 
was initiated and the labour* of Corda, Tulasne Pringt- 
heim Cohn and De Bary soon introduced system into their 
study and esp< cially the exact study of life histones showed 
what important results for morphology lay in the biological 
Investigations of these micro fungi 
The lecturer here gave illustrations of the commoner types 
of mould fungi with note* on their botanical importance, 
and some remarks on the points he wished to emphasis* 
later A 

An early outcome of the investigations of the moulds and 
their allies was th discovery of what cunous substrata some 
of them grow upon A rapid survey of all saprophytic 
fungi shows that while the majonty grow on the soil, on 
plant remains or on dung of various kinds, peculiar form* 
or species occur on such bodies as resin, cork bees' and 
warns nests bones limestone insect-remains horn hair, 
feathers and hoofs fats and in chemical solutions such 
as picric acid opper sulphate arsenic and poison* such 
as atropm muse irin, and *0 forth 

Her* also the lecturer gave some note* on details of 
which the most sinking was perhaps his own proof that 
th* horn-destroying fungus will not act until its spores hav* 
been psssed through the alimentary tract of an animal, or 
subjected to the influence of gastric juice 
In 1866, the year of publication of De Bary's book op 
mycology, a revolution in the study of fungi was brought 
about by the first morphological proof of parasitism and In¬ 
fection, and the dear distinction drawn between the sapro¬ 
phytic micro-fungi or ‘ moulds ” and the parasitic fungi 
which induce " diseases ” The matter was of especial 
importance as explaining away prevalent erroneous Ideas 
according to which these disease-fungi were outgrowth* 
(exanthemata) from the moribund tissues of the host-plant 
itself 

De Bary’s great service was to prove that a spore df a 
fungus arrived from outside, end after germinating on the 
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l**f or other organ of a plant bored iU way m or through 
a stoma and entered the tissues Here it lived ai doea a 
slant in any other medium at the expense of the substances 
In the tiuue* which It eventually kill* It then emerges 
find develop* it* spore on the out* de 
Ihu* was founded the germ theory of disease 
The lecturer here gave illustration* of the kinds of para 
site* referred to and showed how the spotting of leave* s 
brought about by various epiphytic and endophytic forms 
•uch a* Oicfium and Erysiptie Phytophtbora Ustilaginese 
and Ured nue 4c and directed attention to certain special 
genera such as Botrytis Asperg Hus Ac 
That the anc ents were acquainted with the pheno em 
of rot in timber is attested by remirks of Theophrastus on 
hollow trees and the decay of oak but it was not until about 
1830 that any idea of connecting the phenomena with fungi 
can be traced and even then Theod Hartig who d s 
covered hyphse in the rotten wood thought they originated 
from the wood fibres themselves Schacht in 1850 and 1863 
figured many instancea of hvphse in wood and showed that 
die fungus fed on the starch pierced the cell walls and in 
some way Induced their putrefaction and to these and 
Willkomm s researches in 1864 we may trace the origin of 
our knowledge of fungi as the causes of decay in timber 
Meanwhile the pal jeon tolog sts also were bringing 
forward examples of fungus hyphse in fossil woods 
But the real founder of this important subject was R 
Hartig who in his works 1874 and 1878 proved that not 
only are there several kinds of wood rots in different species 
of trees each induced by different forms of fungi but that 
the different woods show special markings and break up 
m peculiar manner for each case so that particular kinds 
of rot can be recognised by part cular symptoms Hartig 
moreover showed now the fungi got into the tree and that 
these wound fungi have special peculiarities He traced 
their hyphse into tne vessels and wood elements showed how 
they pierce the cell walls and most important of all proved 
that they dissolve out from the wood-elements the lignified 
constituents to which their funda nantal physical properties 
—as wood—are due and either leave the delignified walls 
soft and cellulose in character or dissolve them to a jelly 
Here the lecturer showed illustrations of the mode of 
tuition of dry rot of Polytorus tgniartut and of other wood 
destroying fungi and referred to Czapek * recent discovery 
of Hadromal the probable uniform constituent of wood 
hitherto vaguely known as Lignin 

In another direction activity was turned to the fungi 
which attack insects and which are now known often to 
become epidemic to the great advantage of area* devastated 
by locusts cockchafers and other grubs caterpillars At 
It I* a remarkable fact that whereas the diseases of plants 
due to fungi are numbered by ther thousands only some 
^wo hundred or so of animal malad es due to fungi proper 
«**re known Whether this 1* due to the more acid nature 
of vegetable aap tq the high temperature of animal tissues 
Or to the greater abundance of the anti bodies In animals 
cannot be decided 

The lecturer gave illustrations of caterpillars with their 
destroyer* Cordyceps Isaria Ac growing from their 
mummified bodies and referred to Torrubia’s Vegetable 
Wasp legend of 1749 He also showed photographs of the 
“ (riant worm* used m Chinese medicine and rapidly 
surveyed the work of Cesati Pasteur De Bary Cohn Ac 
on Muscardine Entomophtbora Emputa Saprolegma and 
other insect killing fungi 

But these entomophagous fungi are merely particular 
case* of mycoses Every group of animal* from the Protozoa 
and Infusona upward# have their fungue parasites hyphse 
penetrate the ceratin of sponges and the calcareous walls of 
coral* and fishes and amphibia are by no means immune 
Bird* and mammals suffer particularly from certain 
mycoaet due to fungi which we nave been in the habit of 
regarding aa harmless mould* * g Aspergillus and even 
man Is sometimes in danger from such fungi 
When in 1869-70 Grohe and Block showed that small 
dose* of ths spores of PenictUIum and Aspergillus are fatal 
to kittens their statements were emphatically disbelieved 
hot Grawit* confirmed them and the body of evidence show 
(» that Aspergillus contains poisons toxic to birds and 
Mgfcar animal* can no longer be overlooked 9bme of these 
fora* of aspergillosis Are very serious disenses Indeed 
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to new investigations Into the hfe histones of moulds and 
of the parasitee of animals and plants and into the setlology 
of the timber-destroying fungi and *0 forth on the one 
hand it was on tha other gradually attracting to its 
domain areas of investigat on which had grown up inde 
pendently out of the past and wh rh the older thinkers 
could never have dreamed of asaociat ng w th fungi 

A conspicuous example waa the stud) of fermentation 
whuh since Janssen in 1500 had brought forward a micro 
scope of several lenses and I eeuwennoek had applied an 
1 nproved for n of t to the animalcule 1 pc trefying liquid* 
had undergone the initial stage of passage into the hands 
of the naturalists 

1 he lecturer then sketched in rapid outline the history of 
the th ory of fermentation from the early days when the 
lees or sed nent (y ast) were known as the Paecet Tint 
apparently ow ng to the shrewd suggest on of a Venetian 
doctor who In 176s sa d putrefactive and fermentation 
processes are due to the v tal activity of minute worms the 
excreta (fate**) of which nduce the turbidity and mal-odour 
of the liquid—to the days when the living plant nature of 
these fatets was gradually established by the work of 
Attier 1813 Desmazi?res i8a6 Quevenne 838 and Per . 
soon and eiprc ally by Irxlebei 181K Rut* ng 1834 
Cagn ard I atour and Schwann 1837 

At the same time the sketch included an outline of the 
hrst great con trovers es regarding ab ogenes s or spontan 
eous generation brought forward from its ancient strongholds 
in the ignorance of the class cal and mediaeval writer *—c g 
Pliny Bock Van Helmont—by Needham in 1745 a* 1 * 1 
confuted by Spallanzani 1765-76 Schultze 1836 Schroder 
and Dutch 1854 and to which the coup de grAce was given 
by the work of Pasteur 186a Cohn 1870-75 and Tyndall 

Information derived from the brewing ol qua*# aaki 
pulque kava toddy koumiss mead metheglin spruce 
and other beers and wines by peoples all over the world has 
only confirmed the ideas of Pasteur especially that all such 
fermentation* are due to the presence of fungi and although 
the discussions as to the process itself being due to catalytic 
actions and the communication of internal movements to the 
molecules of sugar broken up initiated by Stahl In 1697 and 
revived in various fom s by I ebig 1839 and Naegeli 1879 
culminating in Buchner s v ews on the discovery of zymase 
in 1896-97 have modified the older forms of the vi tall Stic 
theory of Cagmard Latour and Pasteur they have not 
dissociated fermentation from the life of the cell 

The lecturer then passed to a survey of the enzymes 
those remarkable bodies which though not themselves living 
are capable of breaking up organic substances apart f rom 
the protoplasm of the cells which secrete them and showed 
that since the discovery of diastase in malt by Payen and 
Persox in 1833 of pepsin n gastric juice by Schwann in 
1836 and of invertase n yeast by Berthelot in i860 
numerous other spec al enzymes have been solated and all 
the principal forms of sugar inverting starch saccharifying 
cellulose-dissolving fat splitting proteld-converting and 
oxidising enzymes occur in the fungi Bourquelot has 
shown the pretence of nine such enzymes m Polyporus sul 
phureus and of seven m Aspergillus alone 

The presence of certain deadly poisons in putrefying fish 
flesh Ac and the researches consequent on the increasing 
knowledge of septic poisoning of wounds—with wh ch Lister 
dealt so practically at th# time—led to researches which in 
the hands of Brleger Sonnenachein Artnand Gautier 
Selmi end other* resulted n the isolation of more or leas 
specific bodies such as sepsm cadaverine ptoma ne* leuco 
maines Ac In 1876 NeuckI obtained an Unusually pure 
form and the doctrine of ptomaine poisons may be regarded 
as thereby established 

For us the point of interest here that theae poisons 
proved to be analogous if not identical as a class with a 
number of vegetable poisons such a* atropine brucine 
nicotine strychnine or at any rate presented striking re 
semblances to them In the r physiological action* 

As close or even closer resemblance# were found In the 
Dolson* extracted from the fungi amanitm bulboein cor 
nutln sphacelotoxin Ac all came under the ««™gener*l 
catsgory ln t88o Pasteur showed that fowl cholera could 
be produced by means of the poison excreted by the tecOU 
from which the bacilli themselves had been removed and 
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Bneger, in 1885 then showed the seme to be true for 
tetanus and typhoid Lbffler, 1887 end Ilankin, 1890, 
then showed the esune to be true for diphtheria and for 
anthrax and the toxins of tetanus, cholera &c were ob 
tained shortly afterwards 

Thus was founded the doctrine of toxins The bacilli 
of disease do not merely induce the formation of ptomaine 
poisons in the decomposing tissues they form the toxins 
in their own cells ana then excrete them 

The lecturer then referred to the similarities of the 
venenenes of snakes scorpions, and spiders of the toxins 
in eels blood and of the vegetable toxins nan robin 4c 
emphasising the fact that all these bactenal animal vege¬ 
table and fungal poisons belong to one and the same great 
family of toxic bodies 

The horribly intoxicating and poisonous drink made 
by certain Siberian and Kamscbatkan peoples from the 
fly Agaric the dry gangrene and paralysis due to 
ergotism now a rare disease in western Europe and 
the effects of the toxins of tetanus diphtheria and other 
bacilli all have points in common with the poisons of 
snakes of certain seeds and so on—certain Australian 
species of Swalnsonia impel horses which have eaten it to 
behave as if trying to climb trees or to refuse to cross a 
twig os if it were a large log reminding one of the effects 
of Amantta tnutcarta on man 

In great part if not entirely owing to an experiment of 
Nuttall a in 1888 in which he found that normal blood has 
bactericidal properties researches were undertaken which 
resulted in the discovery that the sera of animals either 
normally or if rendered immune by minimal doses of toxins 
contain antidotal substances to the toxins Behring and 
Kitasato In 1890 who demonstrated the antitoxic power of 
blood immunised with diphtheria or tetanus to the toxins 
of these bacilli were followed in rapid succession by Bneger 
Ehrlich Pick and others and the doctrine of the anti 
eiuymes and antitoxins was established 

1 he lecturer then gave two illustrative cases Dunbar in 
1903 showed that hay fever as already maintained by 
others was not only due to the pc lien of grasses but he 
isolated from the pollen grains a toxin which itself induces 
all the symptoms of the malady 

Not only so He showed that the serum of horses 4c to 
which the hay fever is communicated becomes antitoxic 
to the malady 1 his antitoxin has been distributed and the 
statistics uphold the accuracy of Dunbar a views 

That pollen grains contain enzymes has long been known 
and the experiments of Darwin and others have shown that 
some pollens are poisonous to the stigmas of the wrong 
plant Another suggestive illustration is that given by 
Woron in which bees having conveyed pollen together 
with the spores of a Sclerotinia to the stigmas of certain 
species of Vaccinlum the pollen tubes snd the fungus hyphse 
race each other down the style and the latter usually win 
and destroy the ovules Moreover everyone knows how 
corrosive and destructive the pollen tubei of pines 4c are 
in the tissues and we must not forget that pollen grains are 


Getrmde,” “ Taumel-Roggen of the Gerroons-hava k*f 
been known and the lecturer quoted cases where slttiMn'- 
noxious effects are traced to the presence of UstilagfMA, 
Helminthosporium Cladoeponum and other fungi 

A notable case s that of the Darnel a tiresome weed at 
some countries 1 he ancients—* g Galen—knew that darnel 
in bread causes dizziness headache and sickness and 
thought that neglected wheat 4c was transformed into 
darnel Hofmeister in 189* examined and 1 extracted the 
toxic bodies and confirmed the repeated statements as to 
their deleterious and even fatal action on animals 

Yet it wss not until 1898 that Vogl discovered the 
existence of a mycelium in the seed coats of the poisonous 
darnel and in the same year this was confirmed by Hanausek 
and Nestler though they did little beyond recording the 
presence of a fungus 

In 1903 Freeman in the lecturer ■ laboratory at Cam¬ 
bridge worked out the details and left no doubt that the 
poisonous property is due to (he fungus 

The lecturer then pointed out that a whole setiee of 
questions concern ng these and similar diseases now being 
investigated in hi laboratory lie under suspicion of con¬ 
nection with gra 1 poisoning or at nny rate with poisoning 
of fungi introduced as food 

To say the leact we want further and extensive researches 
from this point of view into the aetiology of Acrodymia in 
Mexico Algern 4c and of the Colombian Pelade of the 

trembles of rattle and sheep and of the milk sick 
ness of the North American prairies and even diseases 
like ben ben Ac 

The conclusions the lecturer pointed out to which we 
are driven may be thus summarised — 

(1) bungi 1 ke animals and other plants including 
bacteria excrete enzymes and utilise them m the same way 
and for the same purposes 

(2) The poisons of the fungi are toxins not only similar 
in character to the poisonous alkaloids toxalbumens 4c Of 
the bacteria and 1 f the higher plants the venenenes of the 
snakes Ac but their poisonous actions in the paralvsis of 
nerve-end* 4c are essentially the same 

(l) These p« sons 4c introduced into the blood of 
animals call forth the activities of antitoxins and anti¬ 
enzymes as do the toxins of animals bacteria Ac In 
similar circumstnncea 

(4) 1 he prrsu nption is therefore justified that the action 
of the enzy its s ind toxins of parasitic fungi on the proteld 
cell contents of their plant host* is similar in principle to 
that on animal proteids and that the host reacts by means 
of anti-enzymes and antitoxins 

The lecturer then adverted to the difficulties of obtaining 
the toxins and antitoxins from sap and concluded by 
showing in specific cases—the rusts of wheat and grasaes— 
how probable it is that since no anatomical features expiate, 
the facts of pre Imposition and immunity and the latter 
cannot be referred to climatic conditions or to peculiarities 
of soil 4c the above considerations will be found to apply, 
a matter dealt with elsewhere by the lecturer 


The second case dwelt on by the lecturer is that of pellagra 
a disease to which the ill nourished peasantry or maize 
growing countries are liable in bad seasons when the crops 
are poor and mouldy 

Cene and Bette in 1903 referred the malady to the 
presence of an Aspergillus in the bad pram They alto ex 
tracted from this mould a highly toxic body Mariam in 
1903 then showed that the blood of patients cured of 
pellxgra 1* antitoxic to the poison of the disease 
The lecturer pointed out that without committing our¬ 
selves to any premature opinion as to the absolute accuracy 
of these view* there are two increasing classes of evidence 
which support his suspicion that numerous as yet uisufflci 
ently examined cases of this kind will turn out to be due 
to what he calls lurking parssites in bad gram and 
fodders 

The first is the large dess of mycoses now referr e d to the 
poisonous action of such a mould’ as Aspergillus a fungus 
shown to abound in enzyme* and toxic bodle* The second 
11 the increasing number of cases of poisoning by fodder 
and graln-nlants normally wholesome but found to be 
deleterious m certain circumstances or yurt 
Cates of poisonous wheat oats, 4c —the “ Taumel- 
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TRYPANOSOMIASIS AND EXPERIMENTAL. 

MEDICINE * 

'THE greater portion of the first Report deals with the 
subject of human trypanosomiasis, particularly in the 
Congo district The trypanosomata are flegellstcd pro¬ 
tozoa which haie been found to be parasitic in many 
animals sometimes causing no symptoms as In the rat, 
but sometimes associated with serious effects, as in the 
tsetse fly disease of the horse During the last few years try¬ 
panosomata have been found to be parasitic in hum in 
various districts of West and Central Africa If the 
infected person shows irregular fever without other merited 
symptoms the condition has been termed trypenoeosnlasiS [ 
if in addition there is somnolence and stupor and later 
wasting convulsions, and fatal coma, the condition is the 


1 Snorts of Um Trypanosomiasis Exp 
LmrpooTScbool of Tropical Mtdtcuw 
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f ws i l d keeping sickness which has destroyea ten* or 
flttusends of live* in Central Africa Much or the matter 
la the volume under review deal* with the relationthip 
between the*e two ditease* 

The first article is a report by Messr* Dutton Todd 
and Christy on an expedition into the Congo tree State 
undertaken at the request of the King of the Belgians 
At the hospital at Boma and during a journey into the 
cataract region a number of patients were seen who were 
regarded by tye district medical officers as cate* of sleeping 
auknesa but in whom the somnolence so characteristic of 
the disease in Uganda was completely absent Neverthe 
lees trypanosome* were found in the blood both of those 
cases in which the diagnosis of sleeping sickness was 
certain and of those which were atypical But in addition 
trypanosomes were frequently seen in the peripheral bltod 
of apparently healthy individuals 

In the next article the relationship of human try 
panosomiatis to Congo sleeping sickness is discussed by 



F10 1 — Files pupa and larva (nst site) of the Congo Floor Mafgot 


the same observers Ihe conclusion is arrived at that the 
Tr gambume of the first named condition is the probable 
cause of Congo sleeping sickness but it must be admitted 
in spite of the positive statements which have been made 
on the subject that something remains to be cleared up 
Thia view is confirmed by Dr Christy s researches on the 
cerebro spinal fluid in sleeping sickness He considers 
that all that can definitely be stated is that ft) on the 
whole the presence of the trypanosome parasite* in the 
cerebro spinal fluid tends to increase the gravity of the 
case, (s) In many cases trypanosomes nevsr find their way 
Into the cerebro spinal fluid and (3) in the vast majority 
of case* death is the result of complications mainly 
bacterial infections 

The identity or non-identity of the various trypanosomes 
of man has been Investigated by Dr Thomas and 
Mr Linton who conclude that the parasites found (a) in 
the cerebro spinal fluid of Uganda sleeping sickness (b) in 
that of Congo Free State sleeping tickness (c) in the blood 
trf Uganda trypanosomiasis cases and (d) In the blood of 
NO 1847, VOL 7ll 


Congo Free State tiypanosomiasi# cases are ell identical 
In morphology and animal re act ions with the Tr 
gambunt* 

In an interesting paper Measra Dutton Todd and 
Christy describe the Congo floor maggot a blood-sucking 
dipterous larva extensively found in various parts of the 
Congo Free State and identified by Mr Austen as the 
XuchmtromyiM luttola Fabr These larvae seem to lurk 
In the cracks and crevices of the mud floors of the native 
hut* from whence they emerge at night and attack the 
person* sleeping there The volume concludes with a note 
by Mr Austen on tsetse flies Since his monograph oh 
Che tsetse files was issued further observation he* con¬ 
vinced Mr Austen that Che Gkiftna tachtnoukt regarded 
by him as a variety of G palpaltt mutt be reckoned 
as a distinct species 

The volume of the Thompson Yates and Johnston 
I nboratones Report contains the reports on trypanoao 
n ias s &c described above and several additional papers 
of inteiett Dr Stephens describes a new hsemo 
gregarine from an African toad two cases of intestinal 
myiasis (fly larvse) observed in children in Liverpool a 
note o 1 swellings of uncertain aetiology in a tropical patient 
and a note on non flagellate typhoid bacilli ^ he last named 
were from an old laboratory strain which had been sub 
cultured for some years and seemed completely to have lost 
their flagella and mot Iity Mr Shipley describes a new 
human trematode paras tr from German West Africa and 
Mr Dutton defines the intermediate hoat of a lymph worm 
(Alarm) of an African swift this is found to be the louse 
wh ch infests these birds Prof Moore and Mr Roaf con 
tribute an important exper mental study of the physical 
chemist! y of anesthesia from which they conclude that 
rhlorofor n forms an unstable chemical compound or physical 
aggregation with proteid and tuemoglobin and is carried 
n the blood in such a state of combination the compounds 
so formed limiting the chemical activities of protoplasm 
and nducing anaesthesia Mr Edie describes the action of 
chloroform on serum proteids and htemoglobin and lastly 
Mr Roaf and Mr Edie describe a simple method for the 
preparation and determination of lecithin which seems to be 
a great 1 nprovement on the methods hitherto m use Both 
v lumes are beautifully printed and illustrated and appear 
in a new rover which artistically is a great improvement 
on the old one R T Hewlett 


UNIVERSITY AND EDUCATIONAL 
INTEIIIGENCE 

Cwbrii* b —The Grneral Board of Studies has appointed 
Mr 1 S P St range* a vs St John > College Huddersfield 
lecturer in special pathologj from Ladv Day 1903 until 
Michaelmas 1909 and the appointment has been confirmed 
bv the Special Board for Medicine Mr R P Gregory* 
of St John s College has been appointed senior demon 
strator in botany for four years until June 14 1909 

The list of successful candidates for open scholarships 
at Down ng College is so far unusual that all the w nners 
are natural science students It is as follows —A W 
Bourne Rydal Mount School Colwyn Bay 50/ A C 
Johnson Merchant laylirs School 40I W G Stevens 
The Leys School Cambridge 40! I K Matthews Mer 
chant 1 aylors School Crokb) I tverpool 40! 

Oxronn —The university has resolved to contribute a 
sum not exceeding 1000J towatds the printing of that 
portion of the British section of the International Astro 
graphic Catalogue which has been executed at the uni 
versity observatory 

By a statute passed in 1904 the university established 
a diploma in scientific engineering and mining sub 
jects * and the committee appointed to arrange the details 
of the scheme has now issued the regulation* concerning 
the diploma Members of the university will be eligible 
for the diploma who have passed at the examinations re 
quired for the degree of B A and have satisfied the 
examiners m certain special subjects mentioned In the 
following list after an approved course of study in those 
subjects extending over two year* and have also gone 
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through an approved course of practical training lasting 
four months either at a mine °%in engineering works 
The subjects that may be offered are (o) mathematics 
for applied science (b) physics and chemistry («) French 
and German translation, (d) engineering principles and 
machine drawing («) surveying (/) geology (g) miner 
alogy (h) mining and engineering hygiene and mine 
ventilation (») electricity Q) assaying lor the ordinary 
diploma candidates will be required to pass in (a) (ft) and 
(«) and in not less than three of the remaining subjects 
provided that (f) (g) and (i) are not taken together with 
ogt one or more of the otl ere Candidates who propose to 
Mscomr colliery managers and desire to obtain exemption 
from two of the five years underground work required by 
the Home Office as a qualification for a certificate as 
colliery manager must obt un a special diploma by passing 
in the subjects (a) (ft) (c) ( h ) and three (not being 

f g *) of the remlinder md by taking their four months 
count of jra t al training at n mine 


Pros W James of Harvard University has accepted 
Scxfin reports the acting profeesorship of philosophy at 
Stmford University He will lecture at Stanford during 
ithr second half of the next i -idemic ytar and will organise 
a department of philosophy for the university 

A oENDtAL meeting of the Association of leachen in 
Technical Institutes will bt held on Saturday March 35 at 
the Regent Street Polytechn c London when an address 
to be followed by a discuss on will be delivered by Mr 
W J Lineham head of the engineering department 
Goldsmiths Institute ent tied Technical Training—a 
teacher s Views 

In connection with the International Exposition to be 
held at I ldge Belgium from April to November during 
the present year it is proposed to hold an International 
Congress of Childhood on September 17 ao The congress 
will be organised in foir sections as follows —(1) educa 
ttoa of children (a) study of children (3) care and train 
ing of abnormal < hildren (4) parents associations 
mothers clubs and other supplementary agencies for the 
improvement of youth 

I HE council of Liverpool University has accepted an 
offer from the president Mr F K Muspratt to provide 
for an extension and tqu potent of the chemical labor 
dories at an estimated cost of 10 500! T he following con 
tributions for the extension and maintenance of the chemical 
department have also been a knowltdged by the count I — 
looi. per annum for five years from the United Alkxli 
Company Ltd 100I etch frem Mr George Wall West 
Kirby ind Mr T Ihrellfall London 


SOCIETIES AND ACADEMIES 

London 

Royal Society, February 16 —** Further Obssrvatioaa «• 
Slip-Bands —Preliminary Note By Walter fi e s sa mia. 
Communicated by Prof Ewing F R S 

The paper describes what the author behaves to be a 
novel method of investigating the micro structure of metal*, 
and some preliminary results obtained bjr ite aid The 
method was devised in order to throw furtheratight on the 
true nature of slip bands and the preliminary results relate 
mainly to this question 

A direct means of examining the surface configuration of 
a piece of metal 1 pon which slip bands have been produced 
would be presented by a transverse section of such a 
specimen provided that the section could be produced with 
an absolutely sharp edge but no useful result can be ob¬ 
tained by cutting the specimen through and simply polish 
ing the exposed “section The edges of specimens prepared 
by the usual melhxis of polishing are always rounded off, 
so that it becomes, impossible to focus upon any definite 
edge w th high power lenses and even apart from Bus 
defect there would be no guarantee that the edge re 
presented a true sedion of the pre-existing surface 



A NEW technical college »nd secondary t> hool at hast 
Ham was opened bv the Pnnce and Print<ss of Wales 
on Saturday ihe build ng has been erected and equipped 
at a cost of about 34 oooi towards which the Essex County 
Council has contributed 6000! and the remainder has been 
made up by the Fast Han Corporation The atcommoda 
tion includes a botanical room chemical class room and 
laboratory physics laboratory carpenter s shop and pro 
vision for the pursuit of various crafts—plumbing metal 
work brickwork 4c In replying to the address presented 
by the Mayor of East Hi 11 the Prince of Wales said — 
It is difficult to realise that only ten years ago these 
rowded streets were green lanes that your population has 
multiplied nearly twentyfold in the last thirty years and 
that within your borough one industry alone employs more 
than 10 000 men You have very rightly recognised that 
this remarkable growth carries with It serious responsi 
bUities The vast and rapidly increasing population of 
the borough necessitates the provision of suitable secondary 
md technical education and ui this institution you are 
furnishing that educational equipment for the rising gener- 
ition which is indispensable if we intend to maintain our 
place in the great struggle for commercial supremacy Mr 
heart is with you in all such undertakings as that which 
we are about to inaugurate and I trust that evert success 
lay attend your useful and patriotic efforts 
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1 he author h is adopted the principle sometimes used In 
optical work of supporting the surface which in section 
becomes thi edge by means of an adherent layer of hard 
material but th conditions which such a laver must satisfy 
for the purposes of metallography are very stringent In 
order to satisfy them the author uses a deposit of another 
metal obtained by electrolyt c means and this method has 
proved satisfactory 

The specimens used consisted of strips of the mildest 
steel and after preparation an electro-deposit of copper was 
pplied to them By first bending the strips into a fiat U 
.jape short port ons of their length could be polished lh 
the usual manner for microscopic examination subsequently 
the strips could b readily strained in tension The dip- 
bands and other features of the specimens having been 
satisfactorily observed electro deposition waa proceeded 
with care being taken to avoid chemical action on the 
prepared surface by the preliminary use of a bath of copper 
cyanide 

The specimens were then cut across In order to obtain 
s satisfactory polish the ordinary method of polishing had 
to be modified it was found that polishing with rouge 
rapidly eroded a deep groove between the copper and iron. 
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itlng the object of the method A satisfactory 

,__ , w medium for this and other purpoeee where eurface 

•RMfea U undesirable waa found in calcined oxide of 
magnesium, the magnesia powder being uaed w the tame 

war a* rouge 

The eectton when poliehed by meana of magnesia 11 
not yet ready for examination aa it 11 found that a con 
aiderable amount of metal ia emeared or dragged 
surface more or leaa obliterating the true bourn 

Which it ia dew red to examine To overcome thie_ 

It ia arranged that the laat rubbing on emery paper ahall 
be done in a direction approximately parallel to the 
boundary of the two mstall the direction of rubbing 
during the final poliahiog should then be at right angles 
to the boundary the unavoidable tendency to drag or 
smear then being such aa to draw the iron over the copper 
on the aide where the boundary is to be examined 

Ihe film of metal smeared over the boundary in these 
circumstances is extremely thin and can be removed by 
alight etching with picric acid Thu treatment leaves a 
clearly defined boundary line appearing under a certain 
incidence of vertical illumination as a narrow black 
tine and under other illumination being visible merely by 
the colour contrast between the iron and copper 

When a previously polished and etched specimen of iron 
which has had slip bands developed upon its surface by 
strain is treated and examined in this way the boundary 
line shows well marked steps or serrations readily visible 
under a magnification of 1000 diameters To show that 
these steps were not due to any of the processes gone 
through by the specimen such as the initial etching of the 
prepared surface or the electro-deposition Itself a series of 
test specimens wss prepared and treated in a similar 
manner except that either the preliminary etching or the 
deformation or both were omitted The stepped boundary 
was always found in specimens where slip-bands had been 
produced but not otherwise 

The author therefore feels justified In concluding thst the 
steps seen in transverse sections of strained specimens are 
the sectional views of slip-bands It will be seen that the 
steps although very minute are perfectly distinctive and 
that they could not be mistaken for generally rounded 
foldings of the surface they possess in fact a general 
geometrical character which the author regard* as con 
elusive evidence that they are caused by slip on cleavage or 
gliding planes of the crystals and not by any folding or 
crumpling of the metal 


The Effects of Momentarv Stresses in Metals By 
Prof ^Bertram Hopklsiaon Co nmumcated by Prof Ewing 

If a wire be hung from a firm and massive support and 
d a falling weight strike a stop at the lower end of the 
wire with a velocity V it is easy to calculate the strain 
at any point in the wire at any subsequent time if it be 
assumed to be perfectly elastic When the weight strikes 
a wave of extension starts up the wire and travels with a 
velocity am %/B/p where E is Young s modulus and a is 
the density For steel a is about 17 000 foot seconds When 
the wave reaches the top end it is reflected down the wire 
The history of the strain at any point of the wire is as 
follows —When the wave reaches it the strain which was 
aero suddenly becomes V/a It than diminishes as the wave 
pa s ses over ft according to an exponential law until the 
reflected wave reaches it when it again increases by V/a 
Each bit of the wire it therefore subjected to strain which 
rise* suddenly and then very rapidly diminishes The 
maximum strain at any time or place occurs at the top of 
the wire where it is aV/« at the moment when the wave 
arrive* there For a height of fall of to feet, and an iron 
wire, aV/a is 0-003 • nd corresponding stress 11 shout 
4a tow per square inch *0 that momentary strains greatly 
exoeedlrig the elastic limit may be produced in this way 

lA Uie experiments described in the paper, the momentary 
extension in the top ao inches of the wire, produced by 
a Mow was measured by electrical means, and compared 
with that given by the elastic theory Where the two 
agree, and not much permanent extension is left it follows 
that die theory Is correctly applied and that the material 
la substantially elastic up to the maximum s trata , so cal- 
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emitted if applied for the timt given by the $eom In 
this way it irproved Aat a metal wire will stand a load 
momentarily exceeding that WMC$ (steadily applied) would 
break it with but very small wrmanent extension. In die 
case of the iron wire the elastic limit was 178 tons per 
square inch and the breakmgJfttrces *8 5 ton* and it was 
found that a load reaching 3^4 ton* and exceeding die 
elastic limit for 1/1000 sec p r oduc e d very little permanent 
extension Similar results were found for copper wire 


February 33 — ‘ On a New Rhabdosphere By George 
Murrey, p R S , 

fhe author refers to the interest which the rhabdosphetie 
and coccotphere* possess not only to naturalists but to 
geologists and studenti of deep-sea deposits He names it 
R Blackmantana after Mr V H Blackman his fellow 
author in an exhaustive study of such organisms (Phtl 
Trans B vol cxc 1898) It was obtained by Mr Murray 
on the outward voyage to the Cape of the Discovery 
in lat 28° 35 b long 33° 0 W and differs from the 
only other forms two in number known to science in 
possessing tapering acute spinous processes in contrast 
to the trumpet shaped and club-shaped processes of the two 
known species No sign of the new form has yet been 
detected in the deep sea deposits or geological formations , 
Mr Murray accounting for this by the minuteness and 
extreme tenuity of the sp nes 


March 3 — Furthi r Researches on ths Temperature 
Classification of Stars No 2 By Sir Norman Lookywr, 
K C B F RS 

The paper conta ns a dis ussion of the more recent photo 
graphs obtained with a calcite-quartz prismatic camera 
bach negative contained the spectra of two stars obtained 
under ident cal conditions of altitude exposure and de 
velopment the relative temperatures of which wen 
estimated by comparing the relative intensities of their 
ultra violet and their red radiations The term tern 
perature is understood to include the possible effects of 
electrical variations In a previous paper comntumcated to 
the society in 1 ebruary 1904 the author showed thtt by 
thus comparing the relative temperatures of those stellar 
genera which were placed on different levels of the 
chrmral classifacation temperature curve their arrange 
ment on that curve was vindicated In the recent re 
sear h the relative temperatures of the genera placed on the 
same hor rons but on the opposite sides of the curve were 
s milarly compared with the result that their equality of 
temperature as suggested by the chemical classification 
was confirmed The results also indicate that specific 
differences exist which will necessitate the subdivision of the 
previously proposed genera into species » 


Entomological Society March 1 —Mr F Mernfidd, 
president in the hair h xhibitions —(1) An fxample of 
Oxypoda sencea Hecr taken in Dulwich Wood JunnJT, 
1904 a species new to Britain (a) O mgnna Wat WBn 
a type lent by Mr F \ Waterhouse to demonstrate mat 
it is not synonymous w th stricea as stated on the Con 
tinent (3) O exigua which 1* also regarded there as 
synonymous with ntgnna H St J Donlsttiorpe —Senas 
of Colias edict a with vai belies bred from one 9 kshce 
sent by Dr T A Chapman from the South of Prance 
to show the proportion of type and variety obtained H 
Main and A Hsurleon The results of similar expari 
ments with Amphtdasys betulana bred from s J »sr 
doubleday area and a type 9 taken In cop at Woodford 
Essex in 1903 were also shown —Specimen of Helops 
striata showing an abnormal formation of the right an 
tenna which was divided into two branches from the fifth 
joint R Written-—(1) Examples of Hydrotasa piltpts 
Stein (J and 9 the Utter sex being previously unknown 
(3) several specimens of Hydrotosa tuberculata Rond not 
hitherto recorded as British captured in various localities 
P H Orlmehnw —Cocoons and perfect imagines of 
hybrid Saturmids including 9 and g of S pavoma L 
x S pyrt Scheff with added specimens of both sexes of 
the parent forms for comparison the cross product re 
semblmg a large S pavoma rather than a small S pyrt 
The exhibit further included three g g and three 9 9 of 
which the 9 parent was S pavoma and the g parent a 
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hybrid between S pattonia rf end S iptitt 9 viz 
the croes product to which Prof Standfuss hei given 
the name S bomsmanm Or F A M>n —(i) Groupi 
of synaposfcmatic H) men opt era and Diptera captured by 
Mr A H Hamm of the Hope Department Oxford 
University Muaeum (a) three much worn epecimem 
of Papilto hetptrus taken at Entebbe in 1903 by 
Mr 0 A Wigglna to *how that the tails of a Papilio if 
untouched by enemies can endure a great deal of wear 
(3) Nymphalme butterflies from northern China apparently 
mimetic of the male Hvpolimnas tnuifpui which is not 
known to occur in this region Prof E B Roulton, 
r R S —Example* of Pyr itnui atalanta and Aglats urticae 
illustrating the effects of told season breeding by Mr Har 
wood Of Colchester some of them lent by Mr R S Mit 
f rd the PnsMent —Papers —Butterfly hunting in British 
Columbia and Canada Mrs De la B NIoholl On three 
remarkable new genera of Murolepidoptera Sir George 
Hompaon —Descriptions < f some new species of diurnal 
1 epidoptera collet ted by Mr Harold Cookson in northern 
Rhodesia in 1903-4 lhe Lycmnid® and Hesperiid-e de 
scribed by Hamilton H Druce H Drue* —Descriptions 
cf some new species of S-ityrid® from South America 
I* Du Cane Oodman — \dditions to a knowledge of the 
honopterous family of Citadid® \\ 1 Distant 

Faraday Society, March 6 —Recent developments in 
electric smelting in connect on with iron and steel F W 
Marbord The paper embodies the principal results of the 
investigations made by the ommisnon sent to Europe last 
year by the Canadian Coy eminent for the purpose of re 
porting upon the different thermoelectric proct sees for the 
smelting of iron ores and the manufacture of steel at work 
in Furope together w th some additional information 
bringing the subject up to-date The author acted as 
metallurgist to that commission The following general 
conclusions are stated in the paper —(a) Steel equal in 
all respects to the best Sheffield crucible steel can be pro 
duwd even In this country either by the Kjelhn Hdroult 
or Keller proceses at a cost considerably lets than .the cost 
of producing a high class crucible steel assuming electric 
energy to cost 10J per E H P year ( b) At present 

structural steel to compete with Siemens or Bessemer steel 
cannot be economically produced in the electric furnaces 
and such furnaces can be used commercially for the produc 
tmn of only very high class steel for special purposes 
(c) Speaking generally the reaction* in the electric smelting 
furnace are similar to those taking place in the blast 
furnace By altering the burden ana regulating the tern 
perature by varying the electric current any grade of iron 
grey or wh te can be obtained and the change from one 
grade to another is effected more rapidly than in the blast 
furnace (<f) Pig iron can be produced on a commercial 
scale at a pnee to compete with the blast furnace only 
when electric energy is very cheap and fuel very dear 
Vnder ordinary conditions where blast furnaces are an es 
tabllshed industry electric smelting cannot compete but 
in special cases where ample water power is available and 
blast furnace coke is not readily obtainable electric smelt 
mg may be commercially successful 

Zoological Society, March 7 —Dr W T BUnford, 
F R S vico pteeident in the chair—Pictures of the zebra in 

Mdrovandus (1640) and the Commentanus of Ludol 
phus (1091) H lelMrrsn In the course of his remarks 
Mr bcherren said that in the seventeenth century zebras (now 
known as Equus grevyt) had been sent by the ruler of 
Abyssinia to the governor of the Dutch East India 
Company at Batavia and to the Sultan of Turkey so that 
the species was seen in Europe two centuries before tF 
type of Fquus grevyt reached France m 188a In proof 
passage were cited from Philostorgius Ludolphui Jean de 

r , ® nd wnters —A senes of spirit specimens 

of fishes from Lake Chad and the Chari River collected 
and presented to the Bntish Museum by Captain G B 
Gwiling G A •oulorwop —Exhibition of hybrid ducks 
1 L The crosses exhibited 

dealt chiefly with four specie* of which the following were 
shown —Anas bosehatxA poectlorhyncha Anas bat chat x 
4 pcecilorhynchf xDafUa acuta Anal ,oich«xA *o«U? 
rhynchnx A supercihosa Anas basehasxA potctlothyncha 
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X A tupcrcilwsa x D acuta —Ckcology and deposits of tilR 
Cape Verde mar ne fauna C Croool u d. The author 
pointed out that «o far as the Cap* Verde group Was- tot* 
cerned there was no evidence of any common tropical 
marine fauna though certain specie* were found in both 
the Atlantic and Indian Oceans Reef animals were re¬ 
markably few in number the fauna in their place having a 
considerable subtropical constituent Rock simulating cord 
rag was formed at the low tide level by terpulid tube* fused 
together by Lithothammon and by the lattei* and Foram- 
imfera between 3 and so fathoms The absence of reef# 
might be due in 1, me degree to the remarkably steep coast* 
of the islands b t it was more especially owing to tha 
extraordinary dominance of boring sponges worms and 
molluscs Beach sandstone was formed by the deposition 
of calcareous cen ent where the fresh water met the salt, 
it was onlv foun 1 n certain situations and was everywhere 
being slowh ero led away by the sea—A revision of the 
South American c hlld genera Crenacara Batraihops and 
Cremnchla C Tate Ragan Twenty three species were 
described four of them new to science—A new antelope 
from British List Africa Captain R Metnertshagon 

Royal Astronomical Society March 10—Mr W H Maw, 
president in the than —Description of the spectrohelio 
graph of the S lsr Physics Observatory Dr W J S 
Lookyar 1 he c mplete instrument consists of a siderostat 
to throw the solir beam in a horizontal and southerly 
direction 1 lei s placed in this beam to form the solar 
image and the spectrohehograph itself to photograph in 
monochromatic 1 j,ht the image thus formed The apparatus 
was fully expla nod and illustrated by photographs on the 
screen Specimens of results obtained were also exhibited 
the photographs of the sun showing the fine network cover 
ing its surface becoming thicker and more agglomerated 
in middle and low latitudes to form the calcium flocculi 
The sun spots appear to be closely related to these flocculi 
but the prom nrnces bear no relation to them though 
they give brilliant images in the K or calcium 
light—The large sunspot of January 19 to February 11 
and the conten poraneous magnetic disturbances Astro- 
n«m«r Royal A sene# of photographs taken at the 
Royal Observatory Greenwich was shown on the screen 
—Spectroscopic observations of the recent great sun spot 
and associated prominences A Fowrlsr The paper dealt 
with the reversed lines the widened line* Ac and the 
spectra of the chromosphere and prominences overlying the 
spot on the western limb —Observations of the great sun 
spot made at Stonyhurst and photographs of the spectra 
Father Cortls —Reply to criticisms of a paper on sun 
‘1° ti nas ><1 $h * a8 * ocl * ted ma ff netlc disturbances E W 

Physical Society, March 10—Dr R T Glatebrook, 
past president in the chair —On direct reading resistance- 
thermometers w th a note on composite thermocouple* A 
tampMi The paper describes two methods by which 
the reading of a resistance box in connection with a 
platinum resistance thermometer give# directly the 

temperature without the use of any formula or table_On 

the stresses in the earth s crust before and after the sinking 
of a bore hole Dr ettroo In Nature October ao 1904 
there appeared letter, by Mr G Martin and th« Hon 
C A Parsons dealing with th# sise of the stresses In the 
earth s crust and speculating a* to what would happen if 
a hole were bored to a depth of is miles The present 
paper discusses the subject treating the earth as an 
elastic solid and points out the various uncertainties that 
exist Solutions are presented of a number of mathematical 
problems having a bearing on one or other of the possi¬ 
bilities discussed The principal novel case considered fs 
that of a composite earth consisting of a core of incom- 
preSstble material and of a crust whicn may be compressible 
or incompressible —On the lateral vibration of bars of 
uniform and varying sectional area J Morrow Lord 
Rayleigh has given a method by which the approximate 
period of vibration of a rod can be calculated without the 
use of transcendental equations Th# qusstion has recaotty 
been further discussed by Mr Garrett and Dr Chree The 
object of the paper Is to show that by assuming a type 
of vibration consistent with the condition* obtaining at ale 
ends of the bar the period can be obtained approximately 



March 23, 1905] 


NATURE 


503 


4ft a simple manner, and that by e pro caw of continuous 
approximation the period apd the type of tha vibration may 
ba determined in a largo number of caeee, wi^i great 


Royal Meteorological Society, March 15 —Mr Richard 
Bentley, preaident in tha chair—Tha growth of instru 
mental meteorology Wrae tdew c. After briefly touching 
on tha hlatonc and non instrumental era of meteorology 
reference wee made to the seven great weapons of meteor 
ology—tha thermometer and of later years the heliograph 
for temperature tha hygrometer and rain gouge for moisture 
the barometer for pressure and the anemometer and kite 
for die study of the upper air—and of the great foundation 
of instrumental meteorology hud by Galileo Torricelli Wren 
and Hooke The president In dwelling upon our indebted 
new to Italy in science (as well as in art) from Galileo to 
Marconi pointed out that the theory of rainfall was 
correctly enunciated as early as tft beginning of th 
fourt eenth century by Dante He also dwelt on the gnat 
services rendered to the community by meteorologists 
largely by volunteers at their own expense end referred to 
the cloee observation kept by rain gauges on the stead ly 
diminishing water supply of tha country by ane nr meters 
protecting the traffic over some of our lofty and more ex 
poeed railway viaducts by the use of the barometer for 
storm warnings and for the safety of miners in our pits 
by the heliograph with relation to the ripening of fruits 
and crops and regretted how much of the immense mass 
of information daily accumulating had still to be analysed 
and put to use It was disappointing to find in so wealth) 
a country as this and where the results could not fail lu 
be of the greatest practical utility to the nation that the 
means of digestion of this vast data are so meagre and 
the aid given by the Government is so slender as to be a 
constant source of reproach when compared with the large 
provision made for the same purpose in other countries ter 
their own benefit 

Dublin 

Royal Dublin Society, February 21 —Dr W E Adeney 
in the chair —(1) On the transmiss bilitv of tuberculosis of 
the monkey to the ox and goat (2) on the use of tuberculin 
in the detection of tuberculosis Prof A E Mettam 
(1) The tuberculous material was obtained from a drill 
monkey After passage through guinea pigs emulsions of 
the organs of the latter were inoculated into a bull and into 
a goat Both animals have been infected with tuberculosis 
though free from the disease prior to injection local lesions 
having been established and reaction to tuberculin being 
pronounced (a) Experiments were carried out with the 
Object of determining if an increased dose of tuberculin 
would reveal tuberculosie in an animal which had already 
a short time previously received a dose of tuberculin and 
If any immunity to tuberculin was established as to how long 
it lasted It was shown as Vallde maintains that a double 
dote of tuberculin would reveal tuberculosis even if the 
animal had received a prior dote a few days before and 
that the immunity to an ordinary dose was evident for ten 
days to a fortnight after injection —Secondary radiation and 
atomic Structure Prof J A MoOlelland. Every substance 
gives off a secondary radiation of 0 particles when acted upon 
by the ff ray* of radium The intensity of this secondary 
radiation in the case of elementary substances depends on 
the atomic weight, the greater the atomic weight the 
greater is the secondary radiation Thu very general law 
has been found to hold true for all the elements tested which 
were twenty-one in number The paper further discusses 
this result from the point of view that all atoms are groups 
of similar electrons 


n the chair —A list of the Irish jelly-fishes corals 
being a report from the R I A fauna 
. This u a catalogue 


coast of Ireland The Bat, containing about a$o species, 
Includes the fresh water hydro Ids In a prefatory note a 
short account of the Irish Ccaienterstes u given, there is 
also a bibliography of the papers (which date back to the 
year 1755) dealing with the subject—Notes on ffja homo- 
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taxis! equivalents of the beds which immediately succeed tha 
Carboniferous Limestone in the west of Ireland Dr Wheel 
ton Hind. The counties of Clara and Limerick contain tha 
Carboniferous sequence of the west of Ireland in the form 
of a basin the western side of Which has been cut off by the 
sea and consequently the geological structure is well seen 
in the line of cliffs from Black Head co Clare to Bally- 
bunion co Kerry In the north of Clare the beds dip 
gradually at 5® and there are few or no faults In the eouth 
of the county and in co Limerick there have been ationger 
earth movements and faulting is more frequent The 
sequence shows Coal measures (Foynes coalfield) olive 
grits flags and sandy shales black shales with bullions 
Carboniferous I imestone without dudes or detntal beds The 
whole series is conformable and foeuliferous The Car 
bomferous Limestone is characterised by the same fossils 
as occur in the Carboniferous Limestone and Yoredale 
rocks of England and at the top of this series is a great 
faunal change 1 he black shales with bullions which overlie 
the Carboniferous Limestone contain Postdontella laevit, P 
rtunor Pottdanomya mtmbranacta PtennoptcUn fapy 
ruceus Glyphtocerat dtadema G tptrale G davit 1 G re 
ticulatum Uimotphoceras gtlbertsom G drtcrepant Nomu 
mocerat spirorbtt and many others which characterise the 
Pendlestde series and the Lower Culm of England The. 
marine bands intercalated in the olive grit and flag series 
and the shales recall the marine bands in the Millstone Grits 
Hence it Is interesting to find the same faunal sequence in 
the west of Ireland as exists In the midlands of England 
and it is erroneous to classify the beds which succeed the 
Carboniferous Limestone in the west of Ireland as either 
Yoredales or Coal measures but they are the homotaxial 
equivalents of the Pendlestde senes and Millstone Gnts 

Paris 

Academy of Sciences March 13 —M Troost in the chair 
—On surfaces applicable to the paraboloid of revolu 
lion Gaston Oarboin —On the laws of sliding friction 
Piul talnlevS A discussion and extension of a paper 
on the same subject by M I ecornu —On the pressures 
developed at each instant in a closed vessel by colloidal 
powders of different forma R Llouvlll* The work of 
M Vieillr on the explosion of gun cotton powders in a closed 
vessel led him to conclude that the speed of combustion is 
proportional to a power of the pressure about 2/3 On 
account of the difficulty introduced into ballistic calculations 
it is usual to consider the speed of combustion as pr# 
portional to the pressure An investigation is given show 
mg the accuracy of Vieille s exponent and indicating where 
further experimental work is required —On the explosive 
wave E Jougust The numerical data given in a pro 
vious note were calculated on the assumption that the 
combustion was total in the explosive wave and that the 
dissociation could be neglected In the present paper the 
dissociation is taken into account the formula of Glbbe 
being adopted Figures are given for mixtures of oxygen 
with acetylene cyanogen and methane and it is shown mat 
the dissociation may be considerable without seriously affect 
ing the velocity of the explosive wave —On the emptying of 
systems of reservoirs Ed MaUilet —On the dangers of 
atmospheric electricity for balloons and the means of 
remedying them A Breydet—On halation in photo¬ 
graphs Adrien OwObhard —On tfie atomic weights of 
hydrogen and nitrogen and on the precision attained In 
their determination A Uduo. Tbs value obtained by the 
author for the atomic weight of nitrogen from his density 
measurements was 14 005 but the figure still adopted by the 
International Committee on Atomic Weights is 1404 It la 
pointed out that the lower number is confirmed by the 
recent experiments of Guye and Bogdan, and Jaquerod and 
Bogdan —On dextrorotatory lactic acid E Jungflaleoti 
and M Oodohot The preparation of d-locdc add In a 
pure state from its salts is complicated by the tendency to 
pass over Into the inactive acid and by tha formation of 
lactyl lactic add The precautions necessary to avoid both 
these changes are given in detail, and tha properties of the 
pure add described—The action of magnesium amalgam 
upon dlmethylketone F Oowturfwr and L Mnnwlam 
The chief product of the reaction Is plnaooae 
distillation of the magnesium compound there 
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duct) and mesityl oxide The yield of piaacollae is si 
per cent end this forme the moot rapid end advantageous 
method of preparing this eubeteace—On oxyethylcrotaric 
•ad and ethylerythnc acid Id Leeeleau —On a method 
for the volumetric estimation of hydroxylamine L f J 
Simon The method is based upon the conversion of the 
hydroxylamine salt into the oxalate by the addition of 
sodium oxalate and titration in neutral solution by potas 
stum permanganate The influence of dilution and of excess 
of the sodium oxalate has been studied — Ihe glycerophos 
phstes of piperazine A A •true, A descr ption of the pre 
paration of the Mid glycerophosphate of piperazine and 
a method for its estimat on based on the use of two in 
dicaton phenol phthalenf agd methyl orange On the ex 
peri mental bases of the reticular hypothesis G Frieda) 
—The requirement! of thp tobacco plant in ferttysing 
materials A Ch ObMft .and E so as isaw The 
s of lime Jtttatshim phosphoric Mid and 
ter TdbcjgUogranje of dried leaves 
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average amounts c 


i#*gmmetes and amsogamy in 
ifi to the Alpheidae of the Lac 

—__H OoutMre—Sterility and 

alopecy in guinea pigs pmVfflasly submitted to the influence 
of ovarian extracts of the frog| Gustave LoImI The 
ovarian extracts of the frog spnguna a poison which acts 
by causing the atrophy of a lensUn number of ovules 
Other effects of the poison are noted—On the antidote 
to nicotine C fttaetfs' Experiments on rabbits and 
guinea pigs show tlRtr-atryehnirte has n it the effects as 
an antidote to nicotine tt*> ally attributed to it The effects 
of eserlne are more favSurable and an extract of Sastur 
hum officinale led to Still better results the effects of a 
mortal dose of nicotine be ng entirely removed by the 
injection of the latter Substa ice On the lower ng of the 
arterial pressure below the normal by d Arsonvalisat on A 
Moutlar and A Ohallamal In certain cases the use of 
high frequency h gh tens on rurrenti leads to a lowering 
of the blood pressure under the normal It s therefore 
necessary to measure th s pressure with great care when 
d Areonvalisation s being used therapeutically —A n od 
ficat on of the spectrum of methsemoglobin under the 
act on of sodium fluoride J villa and E Derrlen —On 
the Middle Eocene depot ts in Senegal J Ohatwtstrd — 
On the phenomena if the deviation of water courses dating 
from the seventeenth eighteenth and the commencement 
At the nineteenth centuries proved my maps E Fournier 
mi * senes of five maps of a valley near I ons le Saunier 
doted 1648 1748 1790 1841 and the present day the 

various changes undergone by the water courses can be 
traced —The results of a year s study of the electr cal 
conductivity of the water of the Rhone at Lyons M 
Ohanoa. The water supply of Lyons obtained from the 
Rhone contains mineral matter n relatively constant 
amounts throughout the venr as ind csted by the freezing 
point and electrical conduct vity 
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THE CLASSIFICATION OF THE SCIENCES 
Philosophy as ScttnUa Scienttarum and a History of 
Classifications of the Sciences By Robert Flint 
DD LLD FRSE Pp x+340 (Edinburgh 
and London William Blackwood and Sons 1904 ) 
Price tor 6 d net 

'T'HE relation of science to philosophy is in theory 
filial It is perhaps no contradiction of the 
filial relationship that in practice it has an un¬ 
fortunate tendency to run to mutual recrimination 
The man of science too often ignores the philosopher 
or despises him ns an obscurantist who habitually 
confounds abstraction with generalisation To the 
metaphysical philosopher on the other hand the 
typical specialist in science is a variety of day 
labourer dulled by the drudgery of occupational 
routine Amidst such conjugal plain speaking on 
both sides it is no wonder that we hear much of 
what is called the divorce of philosophy and science, 
and yet there are many problems which for their 
adequate treatment surely require the combined 
resources of both science and philosophy Is not the 
problem of the classification of the sciences one of 
these? Yet the comparative isolation of the scientific 
and philosophic approaches to this subject is a con 
spicuous fact well attested by some recent instances 
One of the most eminent of European men of science 
quite recently brought forward as an original con 
tribution a scheme of classification which the 
philosophical critics at once d< tcctcd as almost 
identical with thit of Auguste Comte Another very 
eminent man of science not long ago published a 
critical survey of some of the best known schemes of 
classification His criticsm of Comte a scheme was 
apparently based upon an allusion in the practical 
treatise (the Positive Polity ) the critic himself 
being pr» sumably n ignor ince th it Comte s treatment 
Of the subject can only be adequately studied in the 
‘ Positive Philosophy where indeed the general 
theory of science is so elaborately worked out as to 
extend over several volumes 
Then again there is that stupendous work the 
‘ International Catalogue of Scientific Literature 
itself a classification of the (natural) qpenccs in being 
For the taxonomic preparations antecedent to this 
the Royal Society was mainly responsible It would 
be interesting to know if the Royal Society in 
preparing its scheme consulted either the Aris¬ 
totelian Society (as the leading corporate re 
presentative of philosophy in England) or any 
individual philosopher known like Herbert Spencer 
to have made a special study of the classifies 
tion of the sciences Had a precedent been wanting 
for die explicit and formal cooperation of science and 
philosophy a not unworthy one might have been cited 
in the collaboration of Whewell sought and obtained 
by Lyell for the classification and nomenclature of 
Tertiary geological strata 
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Prof Flint’s new book should serve as 1 mediating 
influence between philosophical and scientific interests 
It brings together into one convenient source the 
leading attempts made from Plato to Karl Pearson, 
towards a classification of the sciences This it 
seems is the first time in the history of the subject 
that an exhaustive endeavour has been made to 
collect these data How invaluable a service Prof 
Hint has thus rendered tc future investigators can 
be appreciated only by those wflo h ive tediously toiled 
at the scattered literature of this subject Its biblio¬ 
graphy appears hitherto to hfwejseen left unorganised 
- having escaped even the qplnujtous real of German 
scholarship As a special study the classification of 
the sciences has been singOUfly httle cultivated in 
Germany though Wundt *ra>t too far when first 
taking up the subject hinyett about a generation 
ago he declared ttyt German sources were nil 
In point of purely foxondtnlc requirement the first 
quest ons evoked by the problem of classification of 
the sciences arc (1) Y\ hac o<der of phenomena is 
it that foils to be classified^ (2) Which (if any) 
amongst existing sciences deal^wilh this particular 
order of phenomena ’ Can we k thout le iving the 
assured ground of sc entific method idequatcly 
determine the first of these two questions? Dots 
science itself yield criteria for determining its own 
order of phenomena ■* Science to be sure when self- 
contemplativc is more often in a postprandial mood 
than in a critical one But when the man of science 
in a metaphysical moment does critically turn his eye 
inwards and surveys tht whoje scientific domain 
does he not see a manifold complexity of very partially 
analysed phenomena Truth to tell the evolution of 
suencc itself it its ntionalised history md its 
methodology tonsidered is a department of scientific 
research is one that has scarcely begun to be 
cultivated It \<uld b nteresting incidentally to 
inquire whether the establishment of 1 ihair of the 
History of Science in the College d trance (due 
to positivist advocacy) has be n foil wed by any 
similar initiative list \h rt whili as to methodology 
what chanie would even the most eminent amongst 
men of science have as i candidate for a chair of 
logic * 

The few great men of s ltnce who have contributed 
to these departments of study have done so as 
philostphers rather than s men of science Personal 
and individual views on the history and the methods 
of science—views of the first value and significance 
have time and again been emitted but there has 
scarcely yet been initiated in this field ihat system 
of cooperative impersonal detached research which 
ensures continuity and consensus—the essential 
criteria of science Not far short of a hundred 
systems of classification come within Prof Flint s 
survey The great majority of these have been put 
forward explicitly in the name of philosophy 
Perhaps less than a dozen may be counted as having 
issued from professed men of science and of these 
each is like the philosophical schemes a personal 
and individual production generated in comparative 
Z 
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isolation from other similar endeavours Hence it 
is that while there is no generally recognised system 
of arranging the sciences in any rational order there 
is a whole senes of competing pseudo-classifications 
each characterised by the particular qualities and de¬ 
fects of its individual originator One of the un¬ 
fortunate results is that the problem itself has fallen 
into some disrepute Prof Flint s book will help 
substantially to rescue the problem both from neglect 
and obloquy 

With existing resources what tentative lines of 
orderly development may be discerned in the evolu 
turn of science which may help towards this pre 
hminary problem of classification? Looking at the 
sciences collectively and their field of investigation 
as 1 whole we may w thout transcending scientific 
limits take several standpoints in turn These may 
be held to include the following — 

(1) Science collectively considered as a body of 
knowledge differentiated from other bodies of 
knowledge (c g common knowledge on the one side 
and philosophy on the other) by its more systematic 
character its greater quantitative precision its more 
fully and explicitly known sources of origin and 
methods of growth the more certain verifiability of 
its generalisations the greater exactitude of its fore¬ 
casts Here from this standpoint science appears 
as a system of symbol sm a methodised scheme of 
notation an organisation of interdependent formulae 
—in short a well made language as Condillac said 

(a) Science considered as a psychological process— 
it as a power or faculty which under certain defin 
able conditions of heredity training and environ 
ment the individual m nd may acquire and utilise in 
the course of its normal growth Here from this 
standpoint science appears as an artificial Psychic 
Organ a portable llluminant like the miner s lamp 
a racial eye adjustable to the individual brain—an eye 
that discerns the obscurities of the present penetrates 
the past and reveals the future In short science is 
here a rational development of instinct by means of 
which the individual m v be educated to possess him 
self more fully of the at cumulated social heritage 
and in turn more fully contribute to it from his 
personal experience—the individual being here 

postulated as unique 

(3) Science considered as a social process i e as 
a growth of racial experience accumulated by an 
infinitude of contributions from cooperating individuals 
and generations in endless succession It is a social 
process differing in its development from parallel 
growths of racial experience chiefly in being more 
capable of consciously directed control and guidance 
and therefore able to yield more verifiable ideals 
Here from this third point of view science appears 
as a Social Institution aiming at the organisation 
of communttary experience by a collective process in 
which the intervention of any given individual is a 
negligible quantity The personality of the individual 
man of science is here to be observed as a social fact 
of a definitive order and interpreted as itself the 
product of past and contemporary social evolution 
The individual is here postulated not as unique but as 
NO l8d8 VOL 7 ll 


a type The existing body of men of science make up, 
at any given moment the temporary and evanescent 
personnel of one amongst abiding social institutions. 
They constitute one of a number of competing ywt 
cooperating social groups composed of types of 
personality wh ch are material for observation and 
study like any other commensurable objects of natural 
history And n this observational study of types of 
scientific personality would of course be included the 
correspond ng study of their mental products—* a 
their contnbut ons to science 
Here then are three aspects of science under 
which it miy approach the problem of its own 
structures and functions its own history and ideals 
The first approach is that of the nascent science of 
methodology ( heritmg the philosophical traditions 
of logic and i stemology) the second is that of 
the well cstabl hod science of psychology and the 
third that of tl nascent science of sociology (inherit¬ 
ing the tradit ons of philosophy of history and sodal 
philosophy) As each of these three sciences develops 
it must in pursuit of the first of scientific ideals— 
that of an over evolving order—work out an 
Increasingly natural classification of the phenomena 
with which it d als The whole field of science would 
be surveyed fixm each of these points of view and 
it would folio v that in course of time there must 
emerge several classificatory schemes each with a 
scientific status and validity of its own But given 
these several taxonomic systems—logical psych®* 
logical sociological and perhaps also aesthetic and 
ethical—there would of course remain the problem of 
their umficaton Here surely would be scope for the 
activities of the j hiloecpher and yet the man of science 
would presum blv decline to delegate that supreme 
taxonomic survey of his own domain As sociologist 
he may even propose a scientific survey of the 
philosophical feldl For are not systems of 
philosophy thenselve8 to be observed and classified 
as sociologit 1 facts and interpreted as products and 
factors m social evolution’ 

What then s the right division of labour between 
science and philosophy’ Is it not expressed in the 
simple and homely ideal—every man of science hi* 
own philosopher’ Does not the existing fashion of 
exclusive decot 01 either to speculation or to observ¬ 
ation tend to a nultiplication of individuals who are 
neither philosophers nor men of science but 
degenerate var ants known to American psychologists 
as respectively lumpers and splitters ? Is it 
not an alternation of speculation and observation of 
the philosophical and the scientific mood that most 
prolongs and intensifies each of these two comple¬ 
mentary phases of mental activity? That surely is 
the lesson to be learned from the lives of the great 
initiators in science—of Faraday and Darwin of 
Virchow and Helmholtz of Bichat and Claude Ber¬ 
nard The ordinary working man of science is ready 
enough like Claude Bernard to put off his imagina¬ 
tion with his coat when he enters the laboratory 
Only let him remember bke Claude Bernard to pat 
it on again when he leaves for without it he cannot 
cultivate philosophy 
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ELEMENT\RY MATHEMATICS 
(1$ Elementary Pure Geometry with Mensuration 
By E Buddon MA B Sc Pp vm+284 
(London and Edinburgh W and R Chambers 
Ltd 1904) Pnce 3* 

(а) Lessons an Experimental and Practical Geometry 
By H S Hall M A and T H Stevens M A 
Pp vin+94+111 (London Macmillan and Co 
Ltd 1905) Price is 6 d 

(3) The Flements of Geometry Theoretical and 
Practical By B Arnett M A Books 1 it and 
111 Pp viii+iqs vm + 238 and vm + 343 
(London Simpkm Marshall Hamilton Kent and 
Co Ltd 1904) Price as each volume 

(4) The Elements of Trigonometry By S L Lone} 

M \ Pp xii+339+Mv (Cambridge The Uni 
versity Press 1904 London Macmillan and Co 
Ltd 1904 ) Pnce 3s 6d 

(5) Elementary 4 Igebra Part 11 By \\ M Biker 
M \ and \ A Bourne M \ Pp vm + 377 to 
468+lxwi (London George Bell and Sons 
1904) 

(б) Clive s Shilling Arithmetic Tditedbv W Bnggs 
LL D MA &c Pp V111+ i a 4 (I ondon W B 
Chve 1905) Pnte is 

(7) Graphic Statics By T Uexander C L and 
A VV Thompson D Sc Pp vm+50 (London 
Macmillan and Co I td 1904 ) Price as 
(l) "THE geometry of Mr Buddon is a notable addi 
*• tion to the elementary text boolu which owe 
their appearance to the freedom of the last few 
years The subject is introduced by experimental 
work very suggestive in character and leiding by 
induction to fundamental definitions and theorems 
Thua from the sliding and folding of flat c irds and 
the like the author arrives at his definition of a plane 
as a surface infinite in extent which cin be folded 
about any two points of the surf-ice so th-it one part 
lies entirely on the other Ihe definition of -i 
straight line naturally follows is the infinitely 
extended fold of a plane A plane angle is clearly 
and rationally defined Parallel lines are those hiving 
the same direction in 1 plane direction being measured 
by the angle made with any reference line It is 
pointed out that a plane 1 plane angle and a 
straight line can in each case be reversed on itself 
and thus symmetrical properties are satisfactorily 
established in which the two halves are alike but of 
opposite aspect Then follow general cases of 
congruence In dealing with ratio and proportion 
the idea of a continually subdivided decimal scale is 
introduced, this enables all numbers which can be 
expressed as continuous decimal fractions e g 
1414a to be included and to any degree of 

approximation In later chapters the subject matter 
comprises a very full treatment of the properties of 
circles, elementary trigonometry an introduction to 
projective geometry, conic sections treated by modem 
methods, and solid geometry with the mensuration 
of the simple geometrical solids The book con¬ 
tains in profusion sets of graphical and deduc¬ 
tive exercises The figures are drawn with 
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thick thin and dotted lines mi a systematic plan 
to distinguish more readily between the data the 
construction lines and the result The use of variable 
type serves to different! ite parts of greater or less 
importance In fact the book on every page bears 
witness to the great care and thought bestowed 
on its production Ihere is a stimulating freshness 
in the matter and its method of presentation Some 
will doubt the wisdom of carrying on at school the 
study of pure geometry to the extent covered in the 
book others may wish th it the geometry of vectors 
had been included but all will agree that the author 
has produced one of the most important of the new 
elementary text books and one that should be known 
to tvery teacher interested in the subject 

(2) The Lessons in Experimental and Practical 
Geometry by Messrs Hall and Stevens might very 
fittingly be incorporated in the authors School 
Gt ometry to which it ft rms an excellent introduction 
as well as supplement The subject is treated in the 
m isterly way that is ft und in the mathematical text 
books of these writers Young pupils arc fortunate 
who obtain their first notions of geometry from a 
course such as the one outlined in its pages They 
will become accustomed to the use of compasses 
squares scales and the protractor by interesting 
quantitative and experimental work fundamental 
propositions being at the same timo inductively 
established Ihey will have practice in the apphea 
tion of geometrical problems will learn how to 
measure areas and will be introduced to the simpler 
geometrical solids The authors make good use of 
tracing paper The list of instruments and apparatus 
which they give might with advantage have included 
tht driwing and compass pencils with a caution 
added tgtunst the employment of soft blunt leads 

(3) In the preficc of his elementary geemetry Mr 
Yrnett states that the work has been written for 
the use of candidates who are being prepared by a 
master for the different examinations c inducted by the 
universities and the Civil Service C ommission The 
subject matter is confined to plane geometry and is 
ilmost wholly deductive The first book gives 
definitions and axioms and investigates some of the 
properties of lines angles parallels triangles end 
quadrilaterals The second book deals mainly with th 
circle and with ratio and proportion and the last book 
treats of areas and of similar figures The principal 
feature of the work is the very large number of 
exercises provided a few of which are numerical or 
graphical the great bulk however being of the nature 
of geometrical riders The text book is not at all suit 
able for beginners for general school work or for 
private study except under the direction of a tutor 
who could direct the student as to which parts should 
be read and which omitted and who would probably 
re-arrange the order in which the theorems and 
problems should be taken 

(4) Mr Loney s Elements of Trigonometry ” is 
mainly taken from part 1 of the author's 1 Plane 
Trigonometry and is designed as an easier text book 
The subject is treated m the usual way and there 
is nothing to call for special mention The first 
chapters relate to acute angles and right-angled 
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triangles The definitions are then extended to angles 
of any magnitude and formula are established for 
the sum and difference of angles and for multiple 
and submultiple angles &c There is a chapter on 
logarithms and a number of four figure tables are 
given This work leads up to the properties and solu 
tion of triangles with applications Inverse functions 
are introduced and general expressions established for 
angles having given trigonometrical ratios There are 
a large number of examples any necessary answers 
to which are given at the end of the book 

(5) Part u of Messrs Baker and Bourne s excellent 
algebra begins by formally establishing the laws of 
operation of algebraical symbols It cont uns chapters 
on surds and indices proportion logarithms pro¬ 
gressions senes scales of notation permutations and 
combinations the binomial theorem interest and 
annuities exponential and logarithmic senes and 
partial fractions There are numerous groups of 
examples and special sets of revision papers at 
intervals the answers being all given in an appendix 
A special feature of the book is the frequent use of 
graphs and of geometneal illustrations This text book 
must give satisfaction wherever used 

(6) Clive s shilling arithmetic is intended for the use 
of teachers who adopt almost entirely the oral method 
of instruction and who only require a class-book con 
taming concise statements of rules with graduated 
sets of exercises and with the formal proofs of theorems 
omitted Thus a small volume is sufficient to cover 
the range of subjects usually taught in schools and 
which this manual contains The book can be ob 
tamed with answers included at an extra cost of 
threepence 

(7) In the graphical -.titles of Messrs Altxander 
and Thompson the authors first give a set of sixteen 
graduated problems on coplanar forces solved by 
means of force and link polygons these include 
couples centres of area and moments of inertia of 
beam sections Then follows a set of seven tten ex 
amples showing applications to roof trusses girders 
walls and masonry arches The treatment is some 
what fragmentary and arbitrary but if supplemented 
by the teacher the course would prepare a student 
for a systematic study of graphic statics and the 
book is intended more particularly as an introduction 
to the author s Elementary Applied Mechanics 


SAIT BEDS AND OCEANS 
Zur Btldung der oaeamseken Saltablagerungett By 
J H van t Hoff Pp vi + 85 (Brunswick 

Vieweg and Son ) Price 4 marks 
HIS work will be welcomed alike by chemists 
geologists and oceanographers It forms the 
first instalment of the collection mto one publication 
of the results of some forty memoirs of the author 
and his collaborator* on the formation of double salts 
The principal object of the work was the study of 
th» problem of the natural salt beds As these beds 
nave in all probability been formed by the evaporation 
>f a body of water comparable with the existing oceans 
which certainly contain some of everything it was 
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necessary to set limits to the investigation This 
was effected by confining attention to the principal 
constituents of the salt beds These are chloride 
of sodium m great preponderance and the chlorides 
and sulphates of magnesium and potassium with 
their water of crystallisation The latter form a 
senes of more complex bodies which appear and dis¬ 
appear with the changing equihbnum of the solution 
After these come the calcium salts such as anhydrite 
and poly halite but they are held over for treatment m 
the next fasccik 

The work u. a gigantic exercise in physical chemistry, 
which the author cames through on strictly scientific 
lmes while at the same time touch is kept with the 
important appl c ltions of his results in the economy 
of nature and h mistry is thus vindicated as a branch 
of naturil history 

The expenm ntal part of the work ts of especial 
interest to ph) steal chemists and the publication of 
it in a connected and condensed form will be welcomed 
by them It is proposed here to notice only the ap¬ 
plication of it t the oerurrtnee of salts m nature in 
beds and in solut on 

The expenm ntal basis of the work ts the deter¬ 
mination of the solubility at certain temperatures of 
the common salts of the sea in water and Ml solutions 
of each other With the information so obtained it 
is possible to follow exactly the ixvstallis ition of a 
solution conta ning all these salts as it gradually 
loses water by evaporation at the temperature of the 
experiment Hie temperature most used is 25° C 
which is fairly representative of the temperature of 
sea water evaporating in sail gardens such aB those 
of Hyires or t idiz in summer 

When average sea water h is be n t v ipor ited down 
to the point it which chloride of sodium begins to 
crystallise the liquor contains (in molecular propor¬ 
tions) 100 Nifl 22 kCl 78 MgCl, 38 MgS 0 4l 
and this mixtur of salts is issociated with roughly, 
1000 mol H O (exactly 1064) On allowing this 
liquor to evaporate at 25° C the crystallisation follows 
a definite route which can be traced exactly and 
without difficile on one of those marvellous charts 
representing the march of physical and chemical 
phenomena w tl which the resourceful inventiveness 
of van t Hoff has famili iriscd us 

The crystal! sation takes place in four acts corre 
spondmg to thr regions in the chart 

(1) Rock salt separation of chloride of sodium in 
great abundance Of the 100 NaCl present when 
crystallisation be|L, in only 4 6 NaCl remains dissolved, 
the remainder >5 NaCl has been deposited 

(2) Kieseritc region separation of chloride of 
sodium sulphatt of magnesium and kainite 

(MgS 0 4 KCI 3 H, 0 ) 

The salt separated in this act consists of 4 42 NaCl 
2 os KCl and 3 07 MgS 0 4 or 4 42 NaCl 1 05 MgSO t 
and 2 02 kainite 

(3) CamalUte region separation of chloride of 
sodium camallite (KMgCl, 6 H, 0 ) and kiesente 
(MgSO, H t O) and the amounts separated are 
003 NaCl o 1 camallite and 035 kiesente 

(4) Final liquor what remains solidifies to o 15 
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NaCl, 763 MgCl a (bischofite) 008 camalhte and 038 

Meeerite 
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4 43 I OS 3 03 — — 

003 o 3J - o 1 — 

O IS O 38 — 008 7 6a 

100 io 178 aoa 018 763 

rr aa 78 

NsCl MrS 0 4 KC1 MgCl, 

Within the limits of a notice of this kind it is 1m 
possible to give an adequate account of so important 
a work It is hoped however that the above extract 
will show that it has an interest for others as well 
as for chemists J Y B 


EVOLUTION FOR BEGINNERS 
An Outline of the Theory of Organic Evolution 
with a Description of some of the Phenomena 
which tt Explains By Dr Maynard M Metcalf 
Professor of Biology in the Womin s College of 
Baltimore Pp xxn + 204 (New York The 

Macmillan Comp tny London M icmillan and Co 
Ltd 1904) Price 101 6d net 

T HIS is one of the best popular accounts of the 
theory of evolution that have come under our 
notice lhe author makes little or no claim to 
originality but he has on the whole succeeded in his 
aim of providing a clear and intelligible statement 
of evolutionary doctrine in most of its recent de 
velopments Technic ilities have been largely avoided 
but as the author trul> says the subject is some 
what intricate and cannot be pr tented in so simple 
a manner as to require no thought on the reader s 
part With regard to controverted points the post 
tion taken is generally sound Dr Metcalf has no 
difficulty in recognising the sujreme importance of 
natural selection or in riting t their true vilue 
the speculitions of the Lamar k an school whether 
new or old He rightly lajs stress on the great 
fact Of adaptation as affording the most conclusive 
evidence of the controlling power of selection 
adaptation as he remarks is the key note of 
organic nature To some rcadtrs his faith in the 

beneficial character of certain modifications will seem 
a tnfle too robust but for the most part he treats 
this branch of the subject with sound judgment and 
the force born of reasoned conviction 
An excellent feature of the book is its wealth of 
pictorial illustration Many of the figures are already 
well known but it is of great advantage to the 
ordinary reader to have them grouped together in 
such a way as to throw fresh light on each other 
and thus materially to assist his comprehension of 
the subject Many of the reproductions of original 
photographs are particularly good, to find the 
woodcock in plate 1 makes an interesting puzzle 
The representation of the snow grouse in plate Ivn 
and of the sargassum fish m plate lxv are also 
admirable while the copies in colour of Tegetnjeier s 
figures of fancy poultry though a tittle rough in 
execution are amply sufficient for their purpose 
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A few points call for criticism The author is 
occasionally betrayed into a slipshod or unmeaning 
expression as when he speaks of the sun moving 
along its appointed daily course under the control of 
gravitation A sentence on p 31 is entirely mis. 
leading unless the word artificial be substituted 
for natural The factors to which special atten 
tion has been directed by Osborn Baldwin and 
Lloyd Morgan though not ignored are rather in 
adequately treated the author moreover falls into 
si me confusion between individual and specific plas 
ticity On p 134 Tntz Mullers interpretation of 
synaposematic resemblances is erroneously 
attributed to Bates Indeed the whole subject of 
common warning colours which is one of the most 
interesting and complicated m the enure range of 
evolution deserves more extended and more accurate 
treatment than it receives at Dr Metcalf s hands 
On plate lxxvi Papilio merope (caeneae) is somewhat, 
uncritically assumed to be edible and on plate burnt 
we meet with the astonishing statement that the 
male of Perrhybris (Mylothns) pyrrha is edible and 
lmitites the inedible HeUcomdse while the female 
of the same species is not a mimic the fact being 
that it is one of the best mimics known probably of 
the Mullerian kind The lettering of many of the 
plates stands in need of revision FAD 


OUR BOOK SHELF 

Precis dt ChtmiL phystologtque By Prof Allyre 
C hassevant Pp IV + 434 illustrated (Pans 
Klix Alcai 1905) Pr cc 10 francs 
This is a vi ry excellent text book of physiological 
them stry and t presents the subject m an attractive 
way It treats first of the chemical substances found 
in the body then of the vanous liquids and tissues 
of the organ sm and finally of funcUon 

The work contains all the essential facts of this 
branch of science without going exhaustively into 
details references are given throughout to the names 
of investigators but not as a rule to their writings 
The subjects treated most fully are the unne the 
m lk and diet for the work aims at being not only 
academic but also of practical use to the clinical 
investigator 

The author is well known for his original work in 
chemical physiology and he will be personally known 
Iso to many in I ondon as he was one of those who 
10 ned in the recent v sit of French medical men to 
I ondon He possesses what is rarely absent in 
French writers a power of clear and lucid exposi 
tion Ht is fully conversant with recent progress in> 
science as ev denced by the way he deals with 
questions in which physical chemistry is involved 
The line between physiology and pathology is never 
a well defined one and thus we find m the book 
subjects like immunity serum diagnosis and serum 
therapy to the fore It is inevitable that this should 
be so for a proper understanding of ferments and! 
anti ferments, the prime factors in animal chemistry,, 
cannot be attuned except through the knowledge and 
new ideas which were in the first instance the out¬ 
come of study in pathological fields 
M Chassevant is to be congratulated on his interest 
ing work He has furnished the student the 
investigator and the teacher with what will be Mfefai 
to all of them W DJ^“ 
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Cnter* Pftanten By F Sdhns Dritte AuflMfe 
Pp iv+178 {Leipzig Teubner 1904) Price 

2 60 mark* 

Children s Wild Flowers By Mrs J M Maxwell 
Pp via+171 (Fdinburgh David Doughs 1904 ) 
Price 7* 6d net 

The derivation of m \nv botanical names being very 
uncertain it is probible that the subject appeals 
more to the philologist thin the botanist W ho shall 
sav for instance whether the speedwell takes its 
name from a saint Vi ronica or should be derived 
from vera icon or vera umca 9 Vernacular 
names are perhaps more easily explained but vary 
greatly in different districts Simihr difficulties 
occur with German populir names so that Mr Sohns 
has a number of problems of an indeterminate nature 
to solve in his book which deals with the nomenclature 
of plants and their pi tt in mythology ind folklore 
Generally the author s irguments ire tare ulh 
deduced and convincing and an might be expected 
the correct derivation is not ilways obvious 
• Tauscndgueldenkraut the popular n im* of krythraea 
rentaurca suggests a connection with centum 
aurum but the specific name is undoubtedly given in 
honour of the Cent iui Chiron who was skilled in 
medicine and the German name which was at first 
hundert gut Iden Kraut h is apparently given place to 
Tausendgucldenkraut where thousind is used in a 
hyperbolic sense and thus the Centaur s plant h is 
become associated with a fanciful expression In 
addition to etvmologv the book contains many 
refertntes to p ipular superstitions On account of 
the dissimilarity b twe n Gtrman and Fnglish 
popular names tt canntt bt expected that the book 
will appeal stionglv to English readers but a third 
edition points to its success in Germtny 

The bock bv Mrs Maxwell is intended to interest 
hildren in wild flowirs bt narrating the legends and 
stories connected with them Scientific description is 
practic tllv limited to hibitat and compnritive 
characters for distinguishing between the species of a 
genus and coloured illustrations are providtd as a 
means if identification of the plants Obviously the 
purptsi of the writer is not to train the powers of 
observation or inculcate accuracy but rather to 
stimulate the faculties of imagination 

Superstitions about Animals By Trank Gibson 
Pp .08 {London and Newcastle-on Tyne W liter 
Scott Publishing Co 1904) Price 6 d 
This is an unpretentious little book which will interest 
many people It brings together some of the most 
common superstitions about animals dealing with 
them in a light and popul ir way with copious quota¬ 
tions from the poets One of its aims is to sweep 
away those superstitions that ire foolish and de 
grading to clear the air for a free appreciation of the 
real wonders of nature For “ there is no subject 
under heaven which wilt give more pleasure or lasting 
and real profat than that of Natural History " Mr 
Gibson deals first with omens such as the ticking of 
the death watch and the baying of a dog, he goes on 
to distortions of facts of natural history such as 
u salamanders in the fire ” “ crocodile s tears ” “ the 
hibernation of swallows * he ends up with creatures 
of the imagination like the “ basilisk " the 
“ phoenix ” and the “ griffin ” The author is a 
devout admirer of the real things of nature with an 
unusual kpgnrledgg of the poets both great and small 
He has oot seriously tackled the difficult side of his 
subldffif—the attempt to account historically and psycho- 
logfcdfr for the origin and persistence of the more 
impomnt superstitions He has forgotten the salt 
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LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opheeetu 
expressed by his correspondents Neither can he undertake 
to return or to correspond with the writers of refeeted 
manuscripts intended for thu or eny other fart of Natvm 
No notice 1 e tat en of anonymous communications ] 

A Orest Oxford Discovery 
In a recent study of some eighteenth iqntufy naturalists* 
writings I was a good deal struck by the amount of atten 
tion devoted to the problem of whether the white man 
was a sport iron negroid stock or the negro a sport from 
a white race The mutter was discussed from every stand 
point phyiioloj, il geographical and theologlcsd but the 
consensus of op nion based chiefly on the existence at 
llbmotK and p ed negroes and on the misunderstood 
effects of leuroderma was that the white might be a 
negro sport b l that there was no evidence of a black 
sport tn the c se of the white races If such an opinion 
were correct a d the white man only a negro sport, we 
should certainly spent to find the negroid cranial type com 
non aming the white races Iwo distinguished Oxford 
nen of science h ive just thrown remarkable light on this 
problem They have given a very simple series of cons 
d tions b\ whirl crania can be classed into skulls of 
negroid mnmgrud and intermediate types These con¬ 
ditions depend eitirely m a classification of nasal and 
facial indices a d by llu r processes our authors are able 
to distinguish I ctween the negroid non negroid and 
intermediate t [ among prehistoric Egyptian crania 
Not being n latomist I am quite unable to judge of 
the processes I which thev have reached tlfeir criteria 
and the phot gr phs which a company their volume are 
f so obscure a haracter— indeed in the present state of 
cranial photogi phy somewhat unworthy of a university 
press—that they hardly allow the unin t ated even with a 
lens to ipprr ate the justification which the authors 
f nd for their 1 ss fication in the outward appearances of 
the r cran al gr ups I think h >wever we m ly safely 
g \ e the grenle t weight possible to a judgment formed 
bv the Oxford professor of human anatomy and the Oxford 
reader in Fgvpt logy in a folio volume just issued bv the 
syndics of the l n vers tv Press 
Taking the r classification is beyond discussion I have 
applied it — 

F rst to 1 fa rlv long series of admittedly negro crania 
nil males I fi I 73 per cent ire non negroid 390 per 
cent are frulv egroid and <3 7 per cent are inter 
med ate It s le ir that we onlv need to let the negroes 
ch mge the r si ns and a sensible percentage will be non 
negroid 

Se ondlv to a fairlv long senes of Fnghsh skulls male 
and fe rule I fnl of Fnglishmen ao per rent are negroid 
a6 oer rent non lrjr-rotd and 34 per cent are intermediate 
in type Amoi g Englishwomen 11 per cent are negroid 
48 oer cent n n negroid and 41 per cent are of inter 
mediate type Thus of the whole English population 
slightly more tlan so oer cent are either pure negroid or 
partially negro d while in an outwardly pure negroid 
group upv ards of fo per cent are non negroid or mixed 
with non negr d elements 

T haye net y t had time to apply Prof Thomson and 
Mr Randall Mi vers test to Asiatic races but I have not 
the least doi bt that I shall find there also pure negroid 
and intermed ate negroid elements But that the Fnglish 
man should h iye s large a negroid element In his con¬ 
stitution as the orehistorir Fgvptian and only half as 
little pure negro 1 element as admitted negroes is to my 
mind on epoch n iking discovery which will at once 
attract attent on to Oxford as a centre for a novel school 
of craniometry and anthropology Karl Praroon 

University College London 

Inversions of Temperature and Humidity ia Anti¬ 
cyclones 

In Natitr* of February 16 Mr W H Dines cited an 
example of a large temperature inversion observed svlffi 
kites during the prevalence of very high barometric 
pressure in England and remarked on the possible ootuecs 
tion between the two phenomena 
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QtxwrvtUont with kite* at Bins Hill during the past 
tan jeers. and with balloon* elsewhere show that in 
senuap* of temperature occur at some height in the free 
air under almost nil weather conditions In a discussion 
of the kite observation* at Blue Hilt published in 1897 in 
part 1 vol xlil Annals of the Astronomical Observatory 
of Harvard College Mr H H Clayton probably Ant 
pointed out that marked inversions 0# temperature at 
heights of frdtat a quarter to half a mils lit the free air 
occur in the rear of anti-cjrctonss He gives one example 
of a rise of F between aiio feet and 3530 fast accom 
psuusd by a correspo ndin g fed of 50 per cent in the relative 
humidity this rise el temperature being more then twice 
that mentioned by Mr Dines 
Prof Hsrgsasll s soundings with kites on board the 
Prince of Monaco s yacht last July in the permanent high 
barometric pressure south of tee Axorss showed a decrease 
of temperature 0/ 6® F up to about 1800 feet when the 
temperature suddenly rose 14 s F and so remained 
throughout a stratum 3000 feet thick above which it fell 
at the adiabatic rate the relative humidity decreasing so 
per cent with the rise in temperature It would appear 
therefore that such inversions of temperature and relat ve 
humidity at a moderate height are characteristic of areas 
of high barometric pressure both over the land and water 
A La whin lb Rotch 

Blue Hill Meteorological Observatory Hyde Park 
Maas UiA March 13 


At the beginning of the report a general plan of 
the park is given showing the proposed improve, 
ments At first sight the plan appears very 
elaborate and overcrowded with detail but this is due 



The Planet Fortune 

Ohm point of interest to Airy s brother men of sc ence 
has not been noticed.—that he e ther misunderstood or 
wilfully misapplied the lines of Juvenal lhe 1 ur sta 
urged that planets had always beei named after de t es 
and that Fortune wot not a de ty A17 said that she 
was and quoted noa te not fac mu* Fortune deam 
What did Juvenal really say? He sad the wise see no 
divinity in Fortune it is only human folly that calls her 
goddess and assumes for her a place in heaven As 
Gifford renders it — 

We should see 
If wise O fortune nought divine in thee 
But we have deified a name alona 
And fixed in heaven thy visionary throne 
Nullum numen abest belongs to a numerous data 
of misquotations and spoils the whole tenor of the passage 
The supreme authority on Juvanal J E B Mayor does 
not even condescend to cita it W f 


CITY DEVELOPMENT 

T HF eleg-int volume under notice was written by 
Prof Patrick Geddes m response to an in vita 
bon by the Carnegie Dunfermline Trust The report 
ts copiously illustrated and embodies a veiy great 
amount of valuable and important information plans 
and suggestions as to the living out of the public 
park ana as to the buildings in or around it needed 
or desirable tor carrying on the work of the trust 
The author set to work by having a complete photo 
graphic survey made of the park and its environ 
ments A11 those photographs however could not be 
incorporated in the report but they will be preserved 
as a permanent record of the appearance of the park 
and its surroundings before any changts were 
inaugurated by the trust Not content with mere 
photographs and maps the author strongly recom 
mends the construction of a relief model of the park 
bearing on its surface pasteboard models of the new 
buildings proposed in order that the general effect of 
these buildings on their surroundings may be clearly 
anticipated and thus the erection of structures out of 
harmony with their surroundings may be avoided ] 

» ‘Ctty P*»« l 09* m t a Study of Pa rtu G*rf*M «ad Caltun; Iwt 

ffl MC I 
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to the fact that its designer has endeavoured to show 
all the essenual details in the plan in order to reduce 
the number of blocks in the text ind a little study 
is all that is required to show that the proposed im 
provements ire not of such a radical nature as a 
first impression might tonvev lhe proposed treat 
ment is essentially a conservative one and the 
suggested changes and improvements have been 
designed to interfere as little as possible with the 
existing features views and even details of the park 
and glen 

About one half of the report is devoted to a detailed 
consider »Uon of the park it* environs gardens and 
nature museums The possible approaches and 
entrances are cartfully considered and selected 
These must render easy access to and be in keeping 
with the important centre to which they lead The 
pirk must not end abruptly where the town begins 
| but its environ!, or setting should be such that a 
harmonious blending one with the other—is secured 
I and in this connection the author seems to have made 
' the most of the materi il at his disposal 
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lakes gardens tennis courts cricket pitches bowl¬ 
ing greens and other recreation grounds its 
pavilions band stands museums walks and groves 
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are too numerous to be noticed individually here 
Shortly stated the author has given the benefit of his 
extensive knowledge and wide experience in the 
planning equipment and arrangement of park* and 
all their accessories Every practical expedient that 
ingenuity can suggest to encourage that open air Ufe 
and physical exercise so necessary and beneficial for 
young and old has been adopted in the schemes and 
plans submitted by the tuthor of the report 

A word or two about the nature palace may not be 
out of place This very important building has been 
designed to serve sever »1 different purposes such as a 
winter garden adapted to receptions and conver 
saziones and it also ctuld be used as a promenade 
and popular assembly room and as a centre for 
bazaars periodic industrial exhibitions flower shows 
&c The author further proposes to give this building 
the additional and educational interest of a great 
museum—a museum wh ch however should not aim 
at having a large general collection of geological 
botanical zoological and anthropological material 
such as those which already exist in larger cities 
Indeed the author points out that it would be cheaper 
for the trust to send whole schools to the museums of 
Edinburgh than to attempt to possess an independent 
institution containing say the sixth best collection 
of skeletons in Scotland or the like This museum 
in the nature palace is to be something apart from 
any existing type of museum in the words of the 
author A museum not primarily of geology botany 
natural history anthropology and so on yet the 
whole of these within the living unity of nature 
scene by scene- in short a museum of geography 
So far as the special requirements of the various 
natural sciences are concerned the author recommends 
as a model the Perth Museum with its well chosen 
collection of tvpes 

The latter naif of the report forming book 11 
deals with the culture uses of museums and institutes 
In this part of the volume art music history and 
science are all provided for and suitably housed with 
a view not merely to their immediate wants but 
ample allowance and provision are made for the future 
development and expansion of each and every phase 
of human activity bearing on culture and industry 

In this handsome volume the author has included a 
vast amount of detailed information and convincing 
arguments to show the value of parks gardens 
museums and culture institutes m the social 
advancement education and well being of com 
mum tics 


NATURES WAYS' 

U NLIKF the great m ijonty of works of the same 
class this little volume takes no notice of birds 
but as its title implies is entirely devoted to the lower 
forms of life which may be met with during rambles 
m different parts of the country including both 
animals and plants As in the case of his earlier 
book all the articles have previously been published 
m various periodicals and journals and the oppor 
tunity for* revision given by their re publication ought 
to have enabled the author to correct certain deficiencies 
in style and expression by which the present issue is 
disfigured 

For example on p iq Mr Ward manages to 
introduce the word which three times in the course 
of a single sentence without the use of any higher 
stop than a comma On p a we find an obtrusive 
instance of the ego et rex mens class and on 
p 172 we are told that occastoncdly examples of a 
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certain organism are not uncommonly met With* 
Again on p 304 the reader owing to die misuse of 
the pronoun they ’ is Informed that the jaws of a 
11 possess neither jaws nor teeth, while In the 
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Piapa mo Nam a a Ways 


second paragraph on p 91 we observe a plural 
pronoun used n connection with a substantive in the 
singular The nispnnt in the first sentence on p 181 
is perhaps exc 1 sable but the statement (p 186) that 



r a t—A apr* of broom tbowlas ftnllaad sod onftrtiHaod flo«Mra 
Fran rwpalnto Natoraa Way* 

carbon chemically combines with the water sucked up 
by plants is scarcely an exact definition of what takes 
place 

Apart from blcm shes like the above the author may 
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1m heartily congratulated on hi* work which u 
interesting and readable from start to finish, while 
'the illustrations reproduced from his own photo¬ 
graphs, are in most cases exquisite as our readers 
map see for themselves from the two examples 
furnished herewith Although he appears t> have 
little or nothing new to record Mr ward is evidently 
a careful and accurate Observer with the faculty of 
recording Ins facts in language that ‘ can be under 
standed of the people 

With the exception of one chapter on the hydra and 
a second on the tongues of molluscs Mr Ward g 
work is restricted to insects and plants In his open 
Ing chapter he details the fascinating life history of 
the orange tip butterfly showing how its coloration 
harmonises with the plants it frequents and how the 
beautiful green mottling on the hind wings is pro 
duced by the blending of dots of black and yellow 
As an example of the author s skill in microscopic 
photography we reproduce from this chapter his en 
larged figure of the egg of the butterfly in question 

Another chapter we have read with special interest 
is the one on the gorse in which the author points 
out how this plant retains evidence of its relationship 
to the clovers in the form of its seed leaves while h 
also suggests that the broom may be regarded as in 
some degree representing a plant in course of evolu 
tion to the gorse type but that its career to this 
goal has been checked by the fact of its having a 
bitter taste which renders its leaves unlike those of 
the gorse uneatable by cattle so that a protective 
panoply of spines is superfluous As a specimen of 
the author s exquisite photographs of plants we re 
produce the one showing the broom in blossom Of 
the other chapters dealing with plants one is devoted 
to their hairs and scales in the course of which the 
author expresses his belief that he has brought to 
notice a hitherto undesenbed type (in the Auricula) 
a second chapter is accorded to the sensitive plant a 
third to the flowers of woodland trees a fourth to 
plant battles and a fifth to plants that catch flies 

Reverting to the zoological senes it may be 
mentioned that the devotion of two chapters to the 
biographies of a couple of nearly allied species of 
hawk-moth is perhaps an ill judged arrangement as 
giving too much lmpoi tame to one group Be this 
as it may the chapter entitled Living Files and 
Rasps to which are described and figured the lingual 
nbbons of a number of species of gastropods can 
scarcely fail to be generally interesting lfthough it 
would have been better had the author in every case 
particularised the genus and species to which his 
specimens pertain Instead of merely labelling them 
''snails * In the chapter on mosquitoes and gnats 
the author does his best to clear up the popular mis 
conception with regard to these insects and shows 
how the female so far as mankind is concerned is 
the source of all harm and evil 

While as already stated it is somewhat marred by 
errors and inelegances of style the book as a whole 
may be pronounced decidedly Interesting and 
attractive and free from all cant and faddism 

R L 


GERMAN EDUCATIONAL EXHIBITS AT ST 
LOUIS 

T HE German educational exhibit at St I ouis was 
as is usual with German exhibits remarkably 
complete and to enhance its value a series of 
descriptive catalogues w u> issued Among the science 
catalogues were three on scientific instruments 
chemistry and medicine respectively which have 
special interest for readers of Nature They are all on 
the same plan and include a general introduction ex- 
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planatory of the scope of the work and a detailed 
account of the apparatus &c exhibited They served 
a twofold purpose that of informing visitors to the ex 
hibition as to what there was to see and also that of 
bringing together an airomt of the best products of 
German workmanship in rhe respective subjects of 
the catalogue 

In the catalogue of sctenufic instruments the intro¬ 
ductory description is very full and of real use, 
special reference is made to novel instruments Dr 
l indtek of the Reiihsanstalt who edited the 
catalogue of the German exhibit in Pans in 1900 is 
responsible for this while Dr Kruss had charge of 
the secUon 

The descnption of the instruments which follows is 
arranged alphabetically according to the names of 
the exhibitors The system of classification with cross 
references is somewhat less complete than that 
adopted in the 1900 catalogue but by aid of the intro¬ 
duction it it easily possible to find any given kind of 
apparatus A glance through the catalogue is 
sufficient to show its utility and it is to be hoped that 
the support given to the proposed optical convention 
and exhibition in May next will be sufficient to justify* 
the committee in issuing a catalogue of English 
optical goods which will serve the sime purpose 
The chemical section at the exhibition contained a 
reading room and library and in this an interesting 
collection of alchemistic work was shown Besides 
these most of the important modern German works 
on chemistry were to be found on the shelves Two 
very interesting exhibits were the alchemistic labora¬ 
tory containing partly original apparatus partly 
copies of old examples from the museum in 
Nuremberg and the Liebig laboratory a faithful 
copy of the well known laboratory at Giessen The 
rest of the exhibition illustrated modern chemical 
apparatus methods and preparations 
The object of the medical exhibit is said to have been 
to show how the German universities deal with the 
subject of medical instruction " and this was attained by 
judiciously grouping the articles shown and by care 
fully selecting the apparatus Naturally various 
methods are adopted in the different branches thus 
in the department of internal medicine a complete 
clinical lecture on the diagnosis and therapeutics of 
tuberculosis is included the objects required for 
demonstrating it being exhibited 

Among the apparatus the microscopes and projec¬ 
tion apparatus of Karl Zeiss occupy a prominent place 
It is noteworthy that among the infectious diseases 
and disease germs tuberculosis comes first 
The catalogue contains a full list of the exhibits 
with some account of the principal among them and 
it is clear that great pains have been taken to secure 
that the primary object of the exhibition should be 
carried out 

The three catalogues in their completeness and 
orderly arrangement are examples of the German plan 
of carrying the teaching and method of science into 
everyday life 


NOTES 

Thi council of the Lmnean Society has appointed a com¬ 
mittee to consider the question of zoological nomenclature 
Prop Lamcsrxavx has been elected president for 1905 
of the Socifti Internationale do la Tuberculosa 

Tub Canadian Government has decided to place a 
Marconi wireless telegraph station on Sable Island The 
station will come Into operation by August 1 next. 

M Paul Lam* has been appointed general secretary of 
the Paris Society of Commercial Geography in success on 
to the late Ch Gauthiot 
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Ml Alfmd 8s?t ho* informed the honorary treasurers 
of the Institute of Medical Science* Fund Umverity of | 
London that he ha* decided to increase the amount of 
hif donation to the institute from 5000! to 25 000I 

SiNoa Don Ionacio Bolivar of Madrid ha* been 
elected an honorary fellow of the Entomological Society 
Prof* W G Farlow H S Jennings E B Wilson and 
R B Wood have been elected honorary fellows of the 
Royal Microscopical Society 

Th» King’s Institute of Preventive Medicine was opened 
at Madras on March 11 The institute supplies animal 
vaccine to the whole of the Presidency beside* preparing 
curative and prophylactic sera On the opening day there 
was on exhibition of bacteriological and sanitary engineer 
ing appliances 

A mountpd specimen of the great auk formerly in the 
Hawkstone collection has been sold bv Rowland Ward 
Ltd of Piccadilly to one of the American museums for 
45of This Is the record price the next highest being 
350I obtained some years ago by the same firm for a 
specimen now in a private museum 

Da A R Wauac* r cently presented to the British 
Museum a number of pen il drawings of fishes from the 
Rio Negro which were saved some fifty years ago at the 
time the veteran explorer s collections were burnt at sea 
on his return from the Amazonian journey These draw 
mgs some fifty in number were exhibited at one of the 
meetings of the Zoologi al Society when it was stated 
that while some of the species depicted had been identified 
others appeared to be still unknown to science This 
should Stimulate invest gat on of the fish fauna of the 
Amazonian system 

M Julss Vaasa whose works are better known in this 
country than those of anv oth r French writer died on 
Mar h 24 at seventy s sen sears of age Jules Verne was 
on< of the first novelists to recognise and utilise the store 
of scientific knowledge as a source of material from which 
attractive romances could be constructed The charm of 
his style and the realism of his pictures have done much 
to encourage the study f science among boys and girls 
Few writers indeed have produced healthier and more 
stimulating stories or w aved fancy and fact together ao 
successfully 

CN Saturday next April 1 Lord Rayleigh will deliver 
the first of a course of three lectures at the Royal Institu 
tion on some controverted questions of optics On Tues 
dav April 4 Mr Perceval London will give the first of 
two lectures on Tibet and on Thursday April 6 Prof 
Meldola will commence his course of two lectures on 
synthetic chemistry expert liental The Friday evening 
discourse on April 7 will be delivered by Mr Alfred Mosely 
on American industry and on April 14 by Lord Rayleigh 
on the law of pressure of gases 

Th* Finmates for Civil Services for the year ending 
March 31 1906 provide for education science and art the 
total sum M&&338 947! being an Increase of 533 409J 
over the grant? for 1904-5 There is an increase of 
46 1 oof for university college* the grant being raised from 
54 0001 to id^ooo i Of die increase 416 790I under Board 
of Education the greater proportion must he described as 
automatic in character due. to the anticipated growth m 
the number of scholars in Mgr age attendance and to the 
largar number of teachfor whose training pro 
vision is made by the State The principal Increase 
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*62 704! is in respect of the elementary education fctMtfc 
With a view to the further development of the V Uti mt 
Physical Laboratory Parliament Is being asked to *0*0- 
tion an Increase of 1500! on the grant in aid of Mdkriae 
and other expenses of the laboratory and also an additional 
grant of 50001 in aid of nsw buddings and equipment for 
the tame institution Further provision is also included 
for investigations in connection with the* North Sen 
fisheries 

The fourth International Ornithological Congress will 
be held in I ondon in Whitsun week June I»-17 The 
organising committee has been able to obtain from the 
University of London accommodation for the meeting at 
the Imperial Inst tute and from the trustees of the British 
Museum the use of the Natural History Museum for the 
purpose of a com ersazione on one evening of the week of 
the congress The Prince of Wales hoe consented to be¬ 
come the patron and the two honorary presidents are 
Prince Ferdinan I of Bulgaria and Dr A R Wallace 
F R S The pr sident-elect of the congress is Dr Bowdler 
Sharpe The congress will be divided into general meet 
ings and meeting* of sections of which there anil be five 
as follows —(1) systematic ornithology general dlstnbu 
tion anxtomv and palaeontology (a) migration (3) 
biology nidifiiat on oology (4) economic ornithology and 
bird protection and (5) aviculture It It proposed to de¬ 
vote one day to an excursion to Tnng to inspect the col 
lection of birds belonging to Mr Walter Rothschild On 
June 16 the congress will be received bv the Lord Mayor 
of London at the Mansion House At the close of the 
proceedings in I ondon on the invitation of the Duke of 
Bedford an ex uruon will be made to Woburn to view 
the Lollection of live animals in Woburn Park and the 
following day will be spent at Cambridge where Prof 
Newton will wel ome the members at Magdalene College 
Finally a journev has been planned to Flamborough Head 
in Yorkshire of special interest to ornithologists 

The program n of arrangements for the Optical Con 
vention shortly to b« held in I ondon is now beginning tp 
assume a defin tc shape The convention will be formally 
opened with 01 address from the president Dr R 1 
Glazebrook IRS on the evening of Tuesday May 30 
and the gathering will extend over the four following day* 
up to and inci ding Saturday June 3 The mornings will 
be devoted to paper* and discussions and in view of th* 
interesting aer * f papets already announced there 1* no 
doubt that this n at important section of the proceedings 
will rrsult in valuable contributions to optical science and 
will fulfil the 111* which those who have been active In 
promoting the nvention have set before them In oddi 
tion to the paper demonstrations of apparatus of special 
interest will be g ven in the afternoons in the laboratories 
oi the departmc it of technical optics of the Northampton 
Institute An ixhibition of optical and scientific Instra 
ments will be held at the Northampton Institute and will 
be open from Ma\ 31 to June 3 both dates inclusive The 
catalogue is now n active preparation The arrangement 
made by the exhibition and catalogue ’ subcommittee 
that each section should be dealt with by an expert in the 
construction of the Instruments represented in the section, 
together with an independent scientific member of the 
committee will ensure that all classes of instruments shall 
be adequately dealt with and described In addition to the 
presidential address to be given on the evening of May 30, 
there will be an evening lecture by Prof S P Thompson, 
FRS on the polarisetton of light by Nkol prism* and 
their modern varieties On a third evening it » prop— i 
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*» feoid ■ convereaxioM, *e4 for Saturday afternoon, 
Jm* j, a vint to th* National Physical Laboratory 11 pro 
paabd Further particular* will be announced later when 
tfck programme it more definitely tattled Hie hon 
• eert tary , Mr F J Selby, Elm Lodge, Teddmgton 
MMWews, will be glad to bear from thoee wishing to join 
tbi -convention 

la an account of a journey to Lake San Martin Pata 
(Mia, published in the Geographical Journal tor March 
C ap t a in H L Crotthwait direct* attention to the mag 
netlc and meteorological observatory established by the 
Argentine Government on New Year Island—a small island 
situated in lat 54“ 49' S , and about five miles oil the 
north coast of Staten Island The observatory which is 
complete in every respect Is superintended by four Argen 
tine naval officers and is here illustrated from Captain 
Crosthwait s paper The observatory was opened in 
February 190s, and during the time which has since 
elapsed, the temperature conditions recorded there by the 
officers are —highest temperature recorded 44*4 T 1 


Bxavtr-daus on the State River Colorado form the 
subject of a paper by Mr f R Warren m the Proceeding! 
of the Washington Academy (vol vt p 4*9) in the couree 
of which the author shows how largely three rodent* have 
altered the features of the valley 

In the Btologuckri Centralblatt of March 1, Mr S J 
Wasmann continues the account of his theory of the origin 
of slavery among ants Mr H Prandt discusses reduction 
processes and karyngamy ” among infusoriana, while 
Prof von Hansemann reviews the so-called heterotype cell 
formation in malignant tumour* more especially in con 
nection with the recent 1 in er investigations of Messrs 
Farmer Moore and Walker 

lo the Proceeding1 of the Boston Society of Natural 
History (vol xxxn Nt 3) Miss Emerson contributes an 
account of the anatomy of fyphlomolge rathbunt, the blind 
salamander first mtdt known by specimens thrown up by 
an artesian well in lexas in 1894 Despite its external 
resemblance to the nlm (Proteus) of the Carmola caves 
the author is of opinion that the crea-. 



ture is a member of the family Sala- 
mandridfc and most nearly related to 
the American Spelerpe* 

1 iiree American publication* on 
fishes have reached us this week In 
the first Messrs Jordan and Starks 
(Proceeding! V S Nat Mus No 
1391) des nbe a collection from Corea 
containing several new generic and 
specific type* while in the second (toe 
cit No 1394) Mr 1 Gill discusses 
the generic characters of Synanccia 
and its allies Of more general in 
terest is the much larger memoir by 
Dr b L Meek on the fresh water 
fishes of Mexico north of the Isthmus 
of I ehuantepcc issued in the *00- 
logical series of the publications of the 
Field Columbian Museum (vol v ) In 
this memoir which Is very fully lllus 
trated the author discusses the physio¬ 
graphy of Mexico in connection with 
its fish fauna in unsiderable detail 
In Julv 190a Dr Merkel of Wies- 
loch w»s fortunate enough to dis 


iver in an overflow of the I eimbach a 


lowest temperature 16*4 F annual mean temperature I largi number of the generally rare phvllopod crustacean 
41° F The magnetic observatory is kept at an almcst In madia lenticulans I he specinuns then collected form 
constant temperature of 64° F Many interesting facts the basis of a papir tn tho anatomy of this species by 
about Tierra del Fuego are given by Captain Crosthw ut Mr M Nowikoff which ippears with numerous lllus 
in hi* paper He directs attention to the astonishing (rations in vol Ixxun part iv of th Zeilcchrift fur 
number and variety of the glaciers and to the fact that unrtenscbafthche Zool *» In the same issue Mr I 
nMWt of the larger ones show signs of shrinkage Of San Cohn describes the subocular tenlule of the remarkable 
Martin Lake he say* it undoubtedly occupies what wis frog Dactyhthra calcarala the function of which, in th* 
Once a strait joining the Atlantic and Pacific Oceans Ihe absence of living specimens cannot yet be definitely deter 
level of the water of the lake rise* and falls in a peculiar mined The third article in this part forms the completion 
manner Exact measurement* of these " seiches" show of the account by Mr F Voss of the matomy of the 
that the movement* are irregular but on an average they thorax of the house cricket with special ri ference to the 
•mount to about fiva inches, having a period of about four comparative anatomy and mechanism of the organs of 
minutes between two successive high water* The surface flight in insects generally 

Of Use water to th* eye >. perfectly smooth j N lhe ^ o{ an essay on th. struiture and 

Tux “ Fauna of New England ’’ in course of publication relationships of th* oputhoccehan, or sauropod dinosaurs, 
by th* Boston Society of Natural History, hat reached it* Issued m the geological series of th* Field Columbian 
faonh part, which Is devoted to the echinoderms the Museum publications (vol 11 No 6), Mr F S Riggs dit- 
tarthor being Mr H L Clark seats from the view that thee* gigantic creature* were 
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iemi-«quatlc or at least marsh haunting in their habits 
Although the massiveness of their vert e b r a e recalls cetaceans 
yet there is no trace in the latter group of the lightening 
of this part of the skeleton by means of hollowing and 
fluting which is so characteristic of these reptiles More 
important evidence is afforded by the structure of the 
limbs which appears to conform strictly to the terrestrial 
type The species deter bed in this paper Brachtoiaurut 
aUsthorax is regarded as the type of a fam ly characterised 
by the great relative length of the fore limb the humerus 
in this genus being as long as the femur 

FaoM Dr Florenttno Ameghino we have received a copy 
of a paper published at Buenos Aires entitled Nuevas 
Especie* de Mamfferos Cretieeo* y Tenjianos de la 
Republics Argentina an 1 purporting to be a reprint from 
vole lvi lviit of the Analet of the Scientific Society of 
Argentina It contains a large number of new generic and 
specific names which in the absence of illustrations can 
scarcely be regarded as of much scientific value and it 
may be suggested that despite their admitted richness 
•the Argentine extinct faunas can scarcely include such a 
number of forms as the author would have us believe 
Moreover we feel sure that naturalists will display great 
reluctance in admitting the occurrence of ancestral forms 
of Tragulus and Galeopithecus ui the Argentine Tertiaries 
while they n II most certainly refuse to follow the author 
in regarding the latter genus as a member of the Typo 
therium group of ungulates 

W* have been favoured with a copy of the Schnfttn of 
the Philosophical Society of Danzig for 1904 (new series 
vol xi parts 1 and 11) To the naturalist the most 
interesting of its ion tents is perhaps the long article by 
Dr W Wolterstoff director of the Magdeburg Museum 
assisted by several special sts on the fauna of the districts 
of Turhel and Schwetx in west Prussia ( Beitrage zur 
Fauna der Tucheler Heide ) A systematic zoological 
survey of this well wooded area appears to have been 
undertaken in 1900 and the general results of this are 
summarised in the introductory chapter Specialists are 
responsible for the determination of the specimens collected 
Captain Barrett Hamilton having undertaken this duty In 
the case of the mammals represented only by three mice 
and one vole The amph b ana receive special attention a 
coloured plate indicating the distinctive features of Rana 
tscultnla and R arvaltt 

Thi nuclear divisions n the embryo sac of FrtttUana 
tmptnalu have been studied by Dr B Sijpken* who has 
published his results m the Rtcuttl dtt 1 ravaux boiantqutt 
neerUmdauet No z 

Ths scope of plant morphology and the nature of the 
fundamentil problems in this subject which await invest! 
gation at the present day could have no better exponent 
than Prof Goebel who has expressed his views in the 
Btologttehrt Lentralblatt (February) Distinction is drawn 
between structural morphology originally based upon 
systematic study but later concerned with comparison and 
phytogeny and causal morphology which Inquiring into 
circumstances and conditions can only be determined by 
experiment ,*jthe question whether a sporophyll is a modi 
lied leaf or a vegetative leaf a sterilised sporophyte Is 
not without interest to botanists but whether it is possible 
to control development and produce at will a vegetative life 
or a sporophyll is a problem of much greater significance 

Amongst American horticulturists engaged in plant 
breeding with the object of improving certain definite 
characters of flowers and fruit Mr L Burbank of Cali 
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fornls holds a high position Ths improvement of 
by hybridisation and selection Is a subject which hasr-pe* 
ceived much attention and by crossing the Japan jff** 
with American species he has produced such fine vsrietas* 
as the Golden Climax and the Wickson More remarkable 
are the raspberry blackberry hybrids of which the Primus, 
a cross between the western dewberry and the Stbsriaa 
raspberry ripens its fruit several weeks before either of 
its parents and s superior in productiveness and also of 
fruit The first part of an appreciative article by Bit. 
W S Harwood appears in the Century bl a gaunt lor 
March 

Wi have rcce ved a copy of the observations made at 
the Hong Konj, Observatory In the year 1903 In addi¬ 
tion to the usual tables for the year in question the report 
contains a valuable summary of hourly and monthly results 
of the various elements for the ten yearly period 1894- 
1903 During tl s period the maximum shade temperature 
recorded was 77 m August and the minimum 37* 5 in 
January and the highest solar radiation Was >00° 1 in 
September The greatest da ly rainfall was 10 19 inches, 
and the max mu n hourly fall was a 86 inches A com 
pari son of the da ly weather forecasts with the weather 
subsequently experienced gave a total and partial success 
of 92 per cent The extraction of observations from ths 
logs of ships for the construction of trustworthy pilot 
charts has been continued the number of days observ¬ 
ations collected during the year was 9428 This useful 
work is undertaken by Miss Doberck 

The rainfall of the six months September 1904 to 
February 190s s summarised in Symons * Meteorological 
Magasme for March and forms an interesting supplement 
to the account we published last week from the official re 
ports of the Meteorological Office The results obtained 
from fifty five representative stations are tabulated and 
referred to the average rainfall of the thirty years 1870- 
1899 and although as Dr Mill points out the dreum 
stance is not u iprecedented it very rarely happens that 
the general ra nfall of the country remains below ths 
average for each of six consecutive months The great 
advantage of graphical representation in dealing with such 
data is clearly shown by the map which accompanies ths 
discussion from that it is seen at a glance that while tbs 
rainfall for the six months reached and even slightly 
exceeded the average over a narrow strip in the west of 
Scotland and amounted to 7; per cent in the north of 
that country in tie northwest of Ireland in the English 
Lake district and a small part of the Welsh coast all the 
rest of the Br t sh Isles had less than three quarters of 
the usual fall In two large areas it fell short of 50 per 
cent of the average viz in the south-east of Scotland 
and m the midland counties of England Taking each 
country separately the rainfall of the six months was —for 
England and Wales 60 per cent Scotland 78 per cent 
and Ireland 75 per cent of the average for the thirty 
years referred to The necessity of economising the water 
supply had already made itself felt in several large towns 
wifhln the dry area before the end of February 

Prof G Torelu of Palermo contributes to the Naples 
Rendttonto (physical and mathematical section) x is, 
some new formula for calculating the totality of prims 
numbers below a given limit The formula are non- 
asymptotical and they are applicable to an hnthmstlcal 
progression as well as to natural numbers 

In the Annals of biaihtmaUct for January recently re¬ 
ceived Prof G A Bliss discusses the proofs of the exist¬ 
ence of solutions of the differential equation of die find 
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&in term* of initial value* and Prof I Wayland 
Dowling discuses# the conformal representation of triangle* 
wkh special reference to cases In whiih the solution i in be 
re pr es en ted by hyper elliptic integrals of given deficient 1 ) 

In a contribution to the Berlin Sttsungtbettchtc (1904 
hi), read December 8 Prof Leo Koemgsberger discusses 
(he extensiqp of the principle of enetgy to a system having 
a kinetic potential of any order and any number of van 
able* dependent and independent lhe paper forms a con 
tiauation of Prof Koenlgsberger s researches on the 
dynamics of systems in which time instead of being one 
dimensional may be of two or more dimensions 

Paor Garbas&o has published a short ncte (Genoa 
Angelo Ciminago 1904) in which he proposes a new theorv 
to account for the duplication of lines in the spectra of 
variable stars According to th s theory it is assumed th it 
the phenomena are due to the presence of an element the 
atoms of which are formed of two separate conduLtors and 
that these atoms are mostly in a state of dissociation The 
paper consists of a mathematical investigation of the 
penoda of a system of electric, oscillators forming a model 
of the supposed atoms 

In 1890 a paper was presented to the Lincet Academy b) 
Prof Filippo Keller entitled \n itinerary guide t the 
principal magnetic rocks of Latiura of which only an 
abstract was printed Since Prof Keller s death n 1904 
the complete paper has been brought out hy Dr G Fol 
gheraiter as No 11 of hi*, series of Frammenti dealing 
with the geophysics of the environs of Rome It is ac 
companled by a map of the district and a portrait and bio 
graphical notice of Keller the latter by Prof S Gunther 
It Is printed by Panetto and Petrelli of Spoleto 
Th* Rtvue gtnirale det Sciences for February 28 con 
tains a reprint of the paper read at Breslau by Dr A 
Kohler (Jena) on photomicrography by ultra violet light It Is 
Illustrated by figures showing the arrangement of the micro 
scope and camera and the illuminating apparatus It is 
pointed out that independently of the increase of resolving 
power, ultra violet light often affords a method of differ 
entiatlng between organic tissues in virtue of their different 
degrees of transparency to the riys and further it in 
some cases can be used to excite interesting phenomena of 
fluorescence in microscopic objects 
Th* AUt del Lmcet xiv (1) 3 contains a short account 
of some experiments by Mr Alessandro Artom on wireless 
telegraphy with the use of circular or elhptically polarised 
waves The experiments were divided into four groups 
and in every case established the predicted property that it 
would be possible to send methods in definite directions by 
the use of these waves Thus in the last series of ex peri 
ments signals were sent from Monte Mario (Rome) to th* 
island of Maddalena without any effects being noticed at 
the island of Ponza which is situated some way off the line 
joining the first two stations Further it appears that with 
the use of circular waves the height of the aenal conductors 
can be reduced 

Tits ninth supplement to the present series of Commum 
catumt from the Physical Laboratory of the University of 
Leyden contains an address delivered in commemoration of 
the 319th anniversary of the University of Leyden by Dr 
H Kamerltngh Onnes Rector Magnificus of the university 
It deal* with die importance of accurate measurements at 
very low temperatures a need which it is pointed out was 
first appre c i a ted by Boyle An important application of such 
observations has arisen in connection with van der Waali’s 
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theory of corresponding slates and Dr Onnes points out 
that further researches at low temperatures are required for 
the problems of the mechanism of the at im that have been 
forced upon us by recent discoveries Dr Onnes empha 
vises the very important work done by Dewar in rendering 
vuth low temperature observations possible 

Mathematical Progress in Ameri a forms the subject 
of Prof 1 homes B F ske s address to the American 
Matht natical Society published in the BulUtm of the 
society for tehruary Prof Fiske divides the history of 
pure mathematics in America into three periods the first 
extending up to the fnuntla in of the Johns Hopkins Uni 
versity in 1876 the second extend ng frrm 187! to 1891 
when the New York Mathematical Society was converted 
into the present American Mathematical Society and began 
to issue the Bulletin and the third covering recent times 
1 he Bulletin contains further the coni nuation of the re 
port on last summer s congress at He delberg by Dr E B 
Wilson and a report of the meeting of the Deutsche Mathe 
matikir Verein gung by Mr R I W Ison lhe Bulletin 
thus furnishes a sum 1 isry of mathematical progress of a* 
cosmopolitan character such as does not exist in this 
country 

Of the increasing attention which is being devoted on 
the Cont nent to the history of the sciences and in particular 
to that of mathematics abundant proof is afforded by vol 
xii of the Atti of the International Congress of Historical 
Sciences which met in Rome in April 1903 This volume 
IS devoted entirely to the proceedings of the section which 
dealt with the history of mathematical physical natural 
and medical sciences and it occupies 330 pages It includes 
general discussions by Prof Llia Millosevich on the icon 
ography of solar eclipses by M Paul Tannery dealing with 
proposals for advancing the history of science some remarks 
by Messrs D Barduzxi P Giacosa and Gino Lorla on 
the introduction of university courses on history of sciences 
and proposals by Prof G no I ona for the publication of 
1 omcelli S works and by Prof Pietro Giacosa for a cata 
logue of the scientific manuscripts in Italian libraries and 
archives Among the papers read the two mathematicians 
associated with ili< solution of the cubic lartaglia and 
Cardan receive mention at the hands of Mr Tonm Bazxa 
and Prof Moritx l antor Prof M Darvai dealt with the 
life of Bolyai Prof A von Braunmuhl contributes an 
interesting paper on the history of the integral calculus 
Prof R A nulg 1 wr tev on early theories of the tides 
Prof Icilio Guaieschi on the alleged plagiarisms of 
I avoisier Altogether the volume contains no less than 
thirty four papers 

Aitbntion has already been directed to the important 
series of papers on applied mathematics now being issued 
by Prof Karl Pearson IRS under the title Drapers 
Company Research Memoirs 1 wo further numbers have 
now reached us One of them is th* fourteenth of Prof 
Pearson s mathematical contributions to the theory of evo 
lution and deals with skew correlation and non linear re 
gression lbi highly specialised character of the work may 
be inferred by quoting one of four conclusions on p S3 — 

the correlation between auricular height of head and age 
in girls is cubical of nomic heteroscedasticity and of 
anomic heteroclisy It is probably really a vase of isocur 
tons The other paper is by Mr L W Atcherley and 
Prof Pearson and deals with the graphics of metal arches 
In it the authors point out the impossibility of applying 
purely graphical constructions srith any degree of accuracy 
to the very flat metal arches used m modern bridges and 
they propose s kind of semi graphical ’ method depend- 
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tng partly on analysts and partly on graphic* Some in¬ 
tonating conclusion* are drawn as to the relative ments of 
doubly pivoted three pivoted and doubly built in arches 
These memoirs are rendered more scceesibl* by being issued 
with their pages cut They show what a lot of good work 
may be done by the expenditure by a public body of a very 
moderate sum on the endowment of mathematical research 
We have another example of the same feet in the Cam 
bridge Smith s prises and the large number of former 
winners of these prises who are now Fellows of the Royal 
Society 

Thi widely extended use of the freesing poult and boil 
ing point methods of molecular weight determination has 
been to a large extent rendered possible by the manufac 
lure of sensitive thermometers of the now familiar 
Beckmann type In the current number of the Zeitschnft 
fir phystkaluche Chemt is a very interesting paper by 
Mr Ernst Beckmann giving s complete history of the 
differential mercury thermometer with especial referenie 
to the modifications It his undergone since its first use in 
freesing point work He mentions the fact that the 
original Beckmann thermometer was due to an accident 
A costly instrument divided into 1/tooths of a degree was 
being carried In the hand down a corridor when it was 
broken in half by the sudden opening of a door In order 
still to be able to use the thermometer a small bulb a as 
blown 013 above the capillary and from thia the present 
type was evolved through a senes of instruments illustrated 
in the present paper Some of the thermometers figured 
are masterpieces of glass blowing notably one combining 
a Beckmann and ordinary thermometer on one instrument 

Messrs John Wheldon and Co have sent us the r 
latest catalogue of scientific books they have for sale i he 
catalogue includes many scarce arts of Journals and 
Transactions as well as selections from the 1 brines of 
the late Prof Fverett Dr C W Siemens and others 

Thf most recent add t on to the report being issued bv 
the Lngineenng Standards Committee is the British 
Standard Specification and Sections < f Hat botto ned Ra 1 
way Rails Copiea of the publication may be obtained 
from Messrs Crosby I 1 kwwd ind Son The price is 
io» 6 d net 

We have received from Mr Nasarvanji J Readymoney 
of Bombay a copy of i publication he has prepared en 
titled An Outline of Descriptive Defining Nature History 
Tables Illustrated or N iture History Research Thinking 
fables or Work of Gem sis Minutely Tabulated Hie 
object of the tables is to enable the student to summarise 
and classify all events n n iture or creation in a philo 
sophical manner 

The February number of the Journal of the Straits 
Branch of the Royal As atic Society has reached ua from 
Singapore Among other important papers we notice con 
tr buttons by Dr Charles Hose on various methods of 
computing the time for planting among the races of 
Borneo by Mr P Cameron on descriptions of new species 
of Ipbiaulmi and Choolta (Braconklc) from Sarawak 
Borneo and by Mr H W Firm stone on Chinese names 
of streets and places in Singapore and the Malay Peninsula 

A new and revised edition of the volume of Prof W 
Schlich s * Manual of Forestry dealing with forest 
management has been published by Messrs Bradbun 
Agnew andf Co, Ltd The mathematical problems have 
been s mplifled and some of the calculations have been 
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shortened The appendices have been consi derably altoppi. 
In the preface to die new edition Prof Sohlich dfcwoM 
attention to the fact that the most urgent need of BngM 
forestry is the collection of statistics which will saabW 
the proprietor and his forester to gauge the economic value 
of forest operations He insists that the fully clipped 
forester must have a good knowledge of mathematics if k* 
is to secure the best results • 

A mw encyclopedia prepared and printed by Messrs. 
T Nelson and Sons is to be published in forty fortnightly 
parts under the title of the Harms worth Encyclopedia ” 
Three of these parts each of 160 pages have been re¬ 
ceived and judging from these we do not hesitate to say 
that the complete work should be a useful aid to student* 
and a responsive friend to general readers So far at we 
have tested the ports received we have found the inform¬ 
ation accurate and confined to essential points Of course, 
it must be under tood that within the limited space allotted 
to any subject only bare outlines can be described but as 
references are in many cases given to authoritative works 
inquiring readers mav be led to pursue their search for 
information insp red by what they find m this encydo- 
pcedia The work is liberally illustrated and at a con- 1 
venient guide to nformation which men and women often 
seek to know it will be of service 


OUR ASTRONOMICAL COLUMN 


Astronomical Occurences in April — 
ipnl 4 ah Mercury at greatest elongation (19° 11 E) 

5 ath Mercury in conjunction with ihe Moon 

(Mercury 7" a8 N ) 

6 6h Ji piter in conjunction with Moon (Jupiter 

3° 35 N ) 

9 lib 4m Minimum of Algol (ff Persei) 

IS 7 h 53m Minimum of Algol (jB Persei) 

lj Venus Illuminated portion of diic = o 049 of 
Mars o 975 

17 8b 18m to 9h lam Moon occults if Virginis 
(mag 4 c) 

ao aa Epoch I Lynd meteors (Radant 871“+ 33’) 


DisrovERV of a Nsw Comet 1903 a —A telegram from 
the Kiel Central stelle announces the discovery of another 
new comet by M Cnacobmi at Nice on March 26 

lhe position of the comet at 8h 118m (Ml Nice) 
was R A »sh 44m 14s dec- + io° 56 56' and its 

daily movement n R A - +fm in dec — i* ij' 

This shows the object to be in the constellation Orion 
about 6m W ind 3 0 34 N of Betelgeuse or a little 
more than one fourth the distance from Betelgeuse to 
( Geminorum dong a straight linn joining the two 
Apparently the lomet passed very near to Betelgeuse on 
March 29 

Conn 1904 (Borrsli v) —A continuation of th* daily 

ephemeris for conet 1904 e is given by Dr E Stromgren 
in No 4004 of the Astronomische Nachnchten 
The ephemeris extends from March 29 to Mav 4 and 
from it we see that on the first named date the comet 
will apparently le situated very near to ( Auriga and 
will have a bngl tness of o 24 Travelling thence in on 
E N t direction it will enter the constellation Lynx Its 
I computed position on May 4 being R A «7h obi 
dec w+4j° 17 whilst its brightness on that date will be 
o 12 The brightness at time of discovery (about meg 10) 
| Is taken a* unity 


Observations of th* Recent Fcurss or the Moon — 
In No 9 (1905) of the Comptes rendu* is published a paper 
by M Puiseux wherein be discusses a series of twelve 
photographs taken between 7h 32m and 8h ism on the 
occasion of the partial lunar eclipse which occurred op 
February 19 

Amongst other conclusions he states that the ap pa r e nt 
change* In the aspects of the circles Messier and Messie r A 
are simply due to difference* of illumination and not to 
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MtW variations And that whilst th« recant observations 
H theee two circle* and of Linnd ere not in accordance 
Iffth the record# obtained poor to 1866 there i# no sub- 
atamtal evidence for recent change# in Ckeee feature# #uch 
ah ha\e been announced by several selenographers M 
PittSeux believe# that many of the circle# are undoubtedly 
Of later origin than certain ayitem# of divergent ttreak# 
eean on the lunar surface 


Niv VaxIaru Stars in thr Region about 8 Aguiuc 
to No 4004 of the Aetronomuche Nachnchten Prof Wolf 
publishes a list of thirty six newly di(covered variable atari 
m the region about S Aquilse Their variability wai de 
tected by the companion of two plate# taken with the 
Bruce telescope on July 1# 190s and July 6 1904 re 
Bpectively The position# <1875 o) of the new variables are 
given in the catalogue and together with the positions 
of four others which are alio probably variable are shown 
on thirty two circular charts accompanying the paper 
chart including a field twenty one minute# of art ... 
diameter In a second table the magnitudes of the stars 
■on the two plates mentioned above are compared with ' 
magnitudes as shown on a third plate taken on August 


Orbit op thr Binary Star Cm 8a —The orbit of the 
binary star Ccti 8a (designated 305 in Prof Burnham s 
catalogue) is discussed by Prof Aitken in Bulletin No 
71 of the Lick Observatory 

The I ick observations confirmed the rapid orbital 
motion but have also indicated a very different orbit from 
that previously published by Prof See (Aitronomuche 
Nachnchten vol r\liv p 3J9 1897) 

The elements obtained by Prtf Aitken show a period of 
34 o years and give the G M V of peria*tron passage (T) 
as 18997 1 he elliptical orbit is griphicallv presented and 
shows the differences between the observed and computed 
places The eccentricity of the ellipse is o 15 and the 
apparent length of its semi major axis o' 66 of arc Prof 
Aitken also give* an ephemens extending from 1 jos 7 to 
*910 7 

Radial Vblocitifx or Certain Stars —In No 70 of the 
Lick Observatory Bulletins Prof Campbell and Dr H D 
Curtis discuss the radial velocities of Polans 4 Fiscium 
s Auriga; and Rigel from the spectrograms obtained at 
Lick during the last eight years 

In the case of Polaris the measurement of groups of 
plates taken during the last four years indicated that the 
velocity of the centre of mass of the rapid pair in this 
triple system is changing very regularly with a period of 
at least eleven or twelve years but the period may be 
found to be much longer when further observations are 
completed 

The radial velocity of 4 Piscium was suspected by Prof 
Lord to be variable with a long period but as no spectro 
grams of this star were secured at Lick during the period 
covered by him the Lick observation* do not settle the 
question although the values obtained only range from 
+16-6 to 13 3 km per second whilst Prof I ord’s range 
was from +95 to a3 4 km 

The spectrograms obtained of * Auriga fully confirm 
Prof T ogel ■ conclusion that this star is a spectroscopic 
binary with a period of several years 

Prof Vogel h view that Rigel has a variable radial 
velocity is not confirmed by the Lick observers who r ether 
favour the conclusion arrived at by Profs Frost and 
Adams that the apparent variation is only a function of the 
difficulty experienced in measuring the wide lines 


Star Places in the Vulpicula Cluster —In No 4004 
of the Aetronomuche Nachnchten Dr H Meyer gives a 
catalogue of the positions of thirty five stars in the 
Vulpecula cluster The catalogue contains the B D 
number the magnitude and the poiibon* the latter re 
ferred to the equinox of 19000 for the epoch of observ 
at Ion 1901 6 The precession and the secular variation in 
each coordinate are also given for each star and in the 
cose of fourteen of the brighter ones the proper motion 
as determined from the discussion of previous catalogues 
Is likewise given 
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THE VS COAST AtiD GEODETIC SlTJfPHV. 

‘THE report of the Coast and Geodetic Survey for 1904 
1 11 1 record of manifold labours and results whidi 
have for their theatre of action an area practically eoter 
mmouf with that of the United States and all its island 
possessions The main body of the report contains a 
detailed account of the wide range of duties devolving 
upon this bureau and in the appendices we have a pre 
eentation of discussions and results which must prove of 
great economic value and interest to surveyors engineers 
navigators snd physiusts 

The re survevs and developments imperatively required 
to show the changes m harbours and approaches due to 
works of improvement or the ceaseless action of natural 
causes along the Atlantic Pacific and Gulf coasts of the 
United State* and to meet the ever increasing demands of 
commerce and the Navy for up to-date charts particularly 
of the waters of Alaska Porto Ruo Hawaii and thr 
Philippines gave constant employment to the eleven vessels 
available for these duties 

In Alaska the work included the continuation of the 
survey of Prince Will am Sound the survey of Con 
troller Bay and a deep sea examination from the Strait 
of Juan de Fuca to I rime William Sound preliminary 
the laying of a deep sea cable from Seattle to Valdex The 
Porto Rico work wis continued in certain bays and 
harbours as will aa in the development of the conditions 
in the off shore waters In the Philippine Archipelago 
the Survey has secured the cooperation of the Insular 
Government and a detailed ritumi shows a most satis 
fartory progress of the tr angulation hydrographic topo 
graphic magnetic and astronomical operations 

The reconnaissance for the primary triangulation along 
the 98th meridian was completed to the Canadian border 
and a scheme was extended eastward connecting this work 
with the tr ang ilation of the Missis* ppi River Commission 
Ihe execution of the pri nary triangulation in the Dakotas 
and Texas was prosecuted at a rate which surpassed even 
the notable record which had already secured an enviable 
reputation for the geodetic operations along the 98th 
meridian the total extension amounting to 300 mile* 
(500 kilometres) An equal distinction must be accredited 
to similar work in California and Oregon whereon remark 
able projjrr^s ha«i benn made in connect ng the Trans 
continent il Arc work w th Puget Sound 

Ihe progress of the magnetic work s shown In detail 
in Appendix No 3 which includes a table of results of the 
magnetic drclin itions lip and intensity of force observed 
on land and sea during the year this be ng supplemented 
with full descr ptic ns cf the magmtic stations occupied 
and meridian lines observed (Thts report has been noticed 
separate!) Nati RF March 9 p 449) , , 

The determination cf the longitude of Manila from ban 
Francisco thus complet ng the first longitude circuit of 
the earth was one of the astronomical events of the year 
and in Appendix No 4 is a comprehensive illustrated report 
on the various instruments and operations used in the 
undertaking with a conparative rhumt of the various 
links uid results from which thr longitude of Manila had 
bten determined from the westward The generous co¬ 
operation of the Commercial Cable Company through the 
patriotic enterprise of which the work was made feasible is 
gr ttefully acknowledged The results of the determinations 
from the eastward and westward d ffer only by o 006s or 
about 8 8 feet Ihe other results of this expedition are 
the determinations by the telegraph method of the longi 
tudrs of Honolulu and Midway and Guam Islands 
The third attempt at representing the tide for the world 
at large the first hav ng been made b> W hewell and 
Airy and the second by Berghaus is described in Appendix 
No 5 The advancement m recent vears of the general 
use of the harmonic analysis and the greatly improved 
tidal data that are now obtainable lor such a great part 
of the globe coordinate to make a new presentation of this 
subiect very opportune The theoretical discussion of die 
problems involved the wide range of data and authorities 
consulted and referred to the graphic presentation of th* 
cotidal tines the results presented and the conclusions 
deduced make a most suggestive paper and on* which 
will be highly interesting to all students of the subject. 
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The results of the precise levelling operations for the 
year are published in Appendices Nos 6 and 7 which 
submit diem In a detail that makes them immediately 
available for the requirements of surveyors and engineers [ 
fhese extend the precise level net as previously published 
six hundred miles to the westward from Red Desert 
Wyoming to Owyhee in eastern Idaho and from Holland 
Texas two hundred m les southwest to i 
An interesting feature is an account of the cnange 
manner of support for the levelling rods with the 
parative discussion of the old and the new methods and 
the consequent confirmation of the importai 
system 

The account of operations submitted by the assistant 
charge gives the story of the work of the 
puting drawing engrav ng and chart div 
office in which the results of the field work 
or prepared for the publications and charts where n they 
are placed at the service of the public 

A full account of the first recording transit micrometer 
devised for use in the telegraphic longitude determinations 
of the Coast and Geodet c Survey is submitted in Appendix 
No 8 with an account of the exhaustive tests It wa 
subjected to and a recap tulation of the results of expert 
ence w th this form of nstrument ma nly in Europe 
during the last thirteen years The results of these ex 
penments indicate that with the transit micrometer the 
accuracy of telegraphic longitudes may be considerably 
increased if desirable or the present standard of accuracy 
may be maintained at much less cost than formerly 

The results of all tr angulation in California south of 
the latitude of Menterey Bay are printed in the con 
eluding appendix in full including descriptions of stations 
as well as their latitudes and longitudes and the lengths 
and azimuths of the lines joining them In compact and 
convenient form there is g ven all the Information in regard 
to this tnangulation that is needed by an engineer or 
surveyor who wishes to utilise the results in controlling I 
and checking surveys or in constructing maps or charts 
The locations of more than 1300 points are accurately 
fixed by this triangulation 

The report in addition to the details of the foregoing 
operations and results contains a record of a wide range 
of important work for which the aid of the Survey was 
sought because of the special training of its officers 


especially amongst the Lepidoptera and OrthQptatft, W 
leaves twigs moss Ac and a number of illustrations sire 
given of resemblance to natural surroundings., three Of 
which we select as examples 




Among the many curious and interesting insects which 
are found in Oylon Emputa gongylodtt is one of the most 
singular It is a brown insect The thorax is like a long 


PROTECTIVE RESEMBLANCE 
A N interesting paper on Protective Resemblance in the 
Insects by Mr Mark L Sykes is publ shed in the 
Proceeding s of the Manchester Field Club (vol 1 part 11) 

After briefly describing the law of natural select on as 
propounded by Darwin the evolution of new species 
through variations and the elimination of the least fit 
during long jienods of time reference is made to the 
colours of insects to the advantage of consp cuous adorn 
ment and the consequent easy identifies! on of those of 
them which possess some feature repellent to the insect 
eating animals The absence in young animals of an in 
tuit ve faculty of discrimination between edible and in 
edible material in the selection of food is emphas sed and 
reference is made to authors who have experimented on the 
subje t 

Mi Her s theory of mutual protection through similarity 
of colours and patterns amongst inedible Lepidoptera and 
Bates s explanation of the mimicry or simulation of 
distasteful species by ed ble species are descr bed and the 
superficial resemblances between entirely different species 
and genera are attributed to the influence of natural 
selection and elimination add the transmission and accumu 
lotion of variations The method by which many of these J 
likenesses are produced is shown by a number of camera 

lucida drawings of the wing scales of many of the butter _ „_. . „ „ .. 

flies and moths referred to and illustrated m the article *" • ^ urpwhd “ d 

and the scale variations in colour size pattern and ar ^ 

rangement which produce a common resemblance in the thin twig with a wide leaf like expansion immediately 

insects are described Another branch of the subject behind toe head The wings are broad veined and 

treated in some detail is protective resemblance of environ crumpled like dried leaves and the long legs which an 

ment as seen m the striking similarity of many Insects spread out in any direction as the animal is at rest bar 
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istetee so closely with th« twig* to which they ding that 
It I* difficult to we when one begin* and the other end* 
Fig t illustrates thia innct In the attitude in which it wa* 
retting before being captured 
Another interesting insect from Ceylon it one of the 
moth* Surybraeku weitwoodn The for* wing* of thi* 
Insect are marked in a mottled pattern of green grey and 
brown the «hind wing* being white with deep daret 
coloured mark* near their bate and when it i* on the wing 
the moth an attractive looking creature But it* appear 
anee alter* when it l* at reit with the mottled wing* folded 
•over the back In Fig a it i* ihown with the wing* 
expanded a* it appear* when flying and below n a pie e 
of bark with the tune Intect retting upon it where 
it wa* discovered by the keen sight of the collector—a 
dever capture a* will be admitted when it 1* noticed how 
excellently the wing* and bark harmomte and how they 
•eem almo*t to merge one into the other 

rhere t* found in Madagascar a small beetle which 
looked at apart from it* natural surroundings has nothing 
•pectall) interesting about it except that it is a conspicu 
ou* nigged looking pure white and black insect about 
three-quarters of an inch ling It feeds upon a species of 
fungus which grows upon the bark f trees in mixed cream 
and black coloured patches The beetle is shown at the 



top of Fig 3 and beneath it a piece of twig with the 
fungus growing upon it At the bottom of the same tllus 
tratlon the same piece of fungus covered twig is shown 
but hero the beetle is resting right in the middle of the 
fungus effectually concealed amongst the vegetation upon 
which It feeds 

The paper is very fully illustrated by more than two 
hundred figures of the insects described with the localities 
In which they were taken covering the whole subject 
treated by Mr Sykes 

Exception is taken to the use erf the words " imago ” and 
" imagine introduced by Linnseus a* representing the 
final stage of insect metamorphosis and * mature ' 
(mature—to ripen) is suggested and employed as a sub 
atituta conforming conveniently with the accepted terms 
for the earlier stage*—larva and pupa The word 
"mimicry” is also adversely criticised as implying con 
■done resemblance which is not known to exist, and 
" slmullsm ” " simulation ' simulating " are sub 
atltuted “ a* being at once expressive explanatory and 
euphonious and free from the inference of designed and 
cognitive resemblance " * 
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REPORT OF THE CARNEGIE INSTITUTION. 

1904 1 

T N Nature for January 7 1904 a list wa* given of tba 
awards made by the Carnegie trustees for the prosecution 
of inquiries in various scientific direction* The third year 
book just published by the board of trustees contains 
report* upon most of these researches but the time is far 
too short to gather in the full harvest which may hereafter 
be expected from ao lavish and presumably judicious ex¬ 
penditure There is abundant evidence that many well- 
known men engaged in every department of science have 
been enabled to attack problems which must otherwise have 
been neglected or pursued with inadequate material and less 
energy Beyond this general fact the present volume doe* 
not in most instances ensble us to estimate the results 
The balance sheet attac hed shows that the trust 1* in a very 
flourishing condition and that >67000 dollars have been 
provided for inquiries which the management discuss under 
the three heads of large special and minor grants 

Under the dm* on of large grants we have a description 
of the station erected or adipted for the study of expen 
mental evolution at Cold Spring Harbour some twelve, 
miles from New York Plan* of the build ng are given and 
a full account of the opening ceremony at which Dr Hugo 
de Vr es gave a scientific address Hie objects sought to 
be gained by such an institution are typical of the uses of 
the trust and legitimately appeal to a liberal consideration 
fhe investigations must be long continued the results may 
be doubtful or negative and it is a research which no in 
dividual or institution is likely to undertake on a scale 
sufficiently broad to produce decisive results 

Another far reaching scheme the Marine Biological 
Laboratory at Dry Tortuga* Florida under the care of 
Dr If G Mayer Is quite In its first stages of development 
but one whose usefulness may be confidently predicted in 
due time The buildings that have been erected consist of 
a m-un laboratory 100 feet long one story high and with 
special arrangement* for keeping the building cool in the 
hot weather of those latitudes A feature in the construction 
of the laboratory and of the smaller buildings connected with 
it 1* that all are made portable, so that they ian easily be 
removed from their present site and erected elsewhere if 
thought desirable Attached to the station is a sea going 
vessel of light draft fifty seven feet over all and sixteen 
feet beam with a ao h p naphtha engine rhere is suffi 
cient accommodation for seven men on board and the vessel 
is spec ally designed to tredge in depths of 500 fathoms or 
lrss Among other projects for which large grants have 
been made is the subject of economics whose many sub 
divisions include among others population and immtgra 
lion mining and manufactures banking and finance social 
legislation and the labour movement Ac Reports on all 
these subjects have been added showing the scope of tbe 
respective inquiries and the progress that has been made 
Historical research and terrestrial magnetism are the re 
maining two subjects wh rh come under the division now 
being considered On the latter subject we have some of the 
results of the discussion of the magnetic disturbance ob 
served during the eruption ot Mont Pride which are of 
special interest since the inquiry discloses the fact that in 
certain respects the disturbance resembled those storms whuh 
are believed to be of cosmic origin 

The Transcaspian archaeological expedition and geo 
physical research are the subjects of special grants The 
former 1* under the charge of Prof Pumpefly who left 
America in December 1903 and began excavations In the 
following March first attacking Anau in Turkestan By 
meant of excavations in tumult and by shafts sunk in the 
city of Anau the exploring party has traversed some 170 
feet of the accumulations of successive generations of 
peoples extending from recent times through the iron and 
bronse civilisations and some 45 feet deep into the stone 
age Among the objects of this investigation is the hope 
of throwing some light on the source of our domestic 
animals 

Ths reports on the subject* of the so-called smaller grants 
cannot be particularly referred to here The Inquiries cover 
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tljs whols ground of physical telenet and are In manv 
inetancee of the greatest importance but generally have 
reference to definite researches undertaken by Individuals 
not calling for wide cooperation A list of papers prepared 
possibly to pave tbs way for future applications is added in 
which are discussed the conditions of tolar research at 
Mount Wilson by Prof Hale the southern observatory 
project by Prof Boas fundamental problems of geology 
by 1 C Chamberlin plans for obtaining subterranean 
temperatures by G K Gilbert magnetic survey of the 
Pacific Ocean by L A Bauer and geological research in 
Eastern Asia by B Will s 


THE RECEPTION AND UTILISATION OP 
ENERGY BY A GREEN IEAF 1 
*THE subject of my lecture is derived from the series of 
1 papers laid before the society to day by my colleagues 
and myself dealing with some of the physiological pro 
teases of green leaves In giving an account of some of 
these investigations 1 shall dwell mainly on their relation 
(o the energetics of the leaf and shall endeavour to show 
how the leaf behaves under various conditions when re 
garded from the point of view of the exchange of energy 
between Itself and its surroundings 

One of the problems wh h we attempted to solve was 
to draw up a revenue and expenditure account of 
energy for a green leaf showing the proportion of the 
incident energy absorbed the amount of this absorbed 
energy which is used up for the internal work of the leaf 
and the proportion which is dissipated by re radiation and 
the losses due to the convective and conduct ve properties 
of the surrounding air under varying wind velocities 
Of these various factors the one I have last mentioned 
which presupposes a knowledge of the thermal emusmty 
of the leaf surface presented by far the greatest difficulty 
but during the past year Dr W E Wilson and I have 
been able to devise a suitable method for determ mng the 
thermal emissivlty of a leaf surface in absolute units so 
that our story is now fa rly complete 
The d scussion of the thtr lal relat on* of a leaf to its 
surroundings will be umpl tied if we first cons der the case 
of a leaf when it is shielded from solar radiation We 
will assume that a deta bed leaf freely supplied with 
water s placed in an enclosure the walls of which are 
non reflective and ire ma ntained along with the enclosed 
air at a perfectly uniform te nperature t We w 11 further 
assume that the air is saturated with water vapour 

L nder these conditions the system would remain in 
thermal equilibrium if it vere not for the respiratory pro 
cesses going on Within the leaf cells These are exothermic 
n their final result so that the state of complete thermal 
equilibrium can only be attained when the temperature 
of the leaf has risen to a point t somewhat b gher than 
t I he magn tude of the d (Terence t -1 representing the 
maximal thermometric disturbance between the leal and 
its surroundings will depend on three mam factors — 
fi) On the rate of evulit on of the heat of resp ration 
(a) On the rate at wh ch this heat is dissipated by the 
thermal emissivity of the leaf surface and 
(3) On the magnitude of the slight rise of partial 
pressure of the water vapour in the Interspaces of the leaf 
which gives rise to a certain amount of diffusion of water 
vapour through the stomata 

The rate of evolution ot the heat of respiration can be 
deduced with sufficient exactness from the amount of 
carbon dioxide liberated per umt area of the leaf lamina in 
unit of time since there is evidence that the carbon 
dioxide proceeds from the oxidation of a carbohydrate with 
a heai of combustion which cannot be far removed from 
3760 calories per gram Taking the concrete example of 
a leaf of the sunflower respiring at the rate of 070 cc 
of carbon dioxide per square decimetre per hour It can 
be shown that the neat of respiration in this case amounts 
to about 000583 calorie per square centimetre of leaf 
lamina per minute From the known weight of a square 
centimetre of the leaf lamina and its specific heat this 
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spontaneous llberatioa of energy within the leaf mi g ht 
conceivably raise It* temperature through o° 033 C par 
minute provided there were no simultaneous losses due W 
radiation conduction and convection of the surrounding 
air and Internal vaporisation of water All these source* 
of loss of course become operative immediately tbs 
temperature of the leaf exceeds that of Its surrounding* 
We shall see presently that the thermal emissipity of thin 
leaf in still sir is 0-015 calorie per square centimetre of 
leaf surface per minute for a difference of temperature of 
i s C between the leaf and it* surroundings so that th* 
temperature of the leaf under the conditions postulated, 
cannot exceed that of ite surroundings by more than 
ooo58a/axoQi5»o s oi9 C 

But this is assui ng thst transpiration has been in abey 
ance which is certainly not the case so that this small 
temperature difference of o°oi9 C will be etiU further 
reduced 

The main point which I wish to bring out here is that 
the thermometr c disturbances due to the procesaes of re¬ 
spiration are very small so small in fact that they may 
be neglected in considering the Urge disturbances induced 
by other causes 

Let us now suppose our leaf to be placed under th* 
same conditions as before but in air which 1* not fully 
saturated with aqueous vapour for the temperature t 

The condit ons are manifestly unstable owing to the 
excess of the p rtial pressure of the water vapour m th# 
saturated air of the interspaces of the leaf over that of 
the vapour in the unsaturated air outside 

The diffusion potential thus set up will result in water- 
vapour passing outwards through the stomata and the 
temperature of the leaf will fall This fall will ctmtinua 
until the gradient of temperature between the surroundings 
and the leaf is sufficiently steep to allow energy to flow 
into the leaf from without at a rate just sufficient to pro 
duce th* work of vaporisation at which point a steady 
thermal state w 11 be established which will remain con 
slant *0 long as other condition* are unaltsrsd The leaf 
will then have assumed a temperature t’ which in this 
case will be lower than that of its surroundings 

Now it is man fest that when this steady thermal con 
dit on has been attained the amount of water vaporissd 
per unit of area of the leaf in unit of time must be a 
neasura of the energy flowing into the leaf for the 
grad rnt of temperature represented by <-» and pro 
v ded we determ ne the amount of water lost by the leaf, 
xnd the tempera ura difference between the itaf *ad ft* 
surrounding* under the steady conditions, we have all the 
data necessary for finding the coefficient of thermal 
emusmty of the leaf surface in absolute units that is tt» 
say the rate at which a leaf surface will emit or absorb 
energy from its surroundings in still air for a difference 
of te nperature Of i # C 

Following out th « idea. Dr Wilson and I have success 
fully determined the constants of thermal em sslvity for 
leaves of different kinds both under still air condition* 
and in air-curre ts of determinate velocity The result* 
are interest ng fr m several po nts of view since amongst 
other things thev enable us to estimate the rate at which 
the excess of s Ur radiant energy falling on a leaf 1* 
disc pated by re contact with the air moving at any 
urdinarv wind vel c ty and they also give us under certain 
conditions a non » of deducing the actual rate of trans 
piration from 1 eie observations of temperature-differences 

Before proceed lg to show more In detail the manner la 
which the thermal emissivity of a leaf is determined we 
noil turn for a n oment to the magnitude of the difference 
of temperature between a leaf and its surroundings which 
may be expected from a given rate of transpiratfon We 
will assume that the leaf of a sunflower transpiring Into 
the unsaturated air of the enclosure when the steady 
thermal conditio 1 1* attained is losing water at the rale 
of o 5 gram per square decimetre per hour Or o 000083k 
gram per square centimetre per minute 

Ihe heat requ red to vaporise this amount of water a* 
ro* C I* o 0000833 x 59a 6-0 04938 cal oris which on tbs 
theory of exchanges must represent the amount of energy 
entmnng and leaving a equate centimetre of the 1*2- 
lamlna per minute The thermal emissivity Of this fee! 




t* 6-015 calone per square centimetre of leaf-tur/a« per 
tjMUte, for a temperature gradient of 1® C , »o that the 
temperature difference t-t' will be represented by 
004938/3X0015" i° 64 C 

For the eunultaneoue determination of the temperature 
difference t-n' and the amount of w iter transpired we 
employed two differential platinum-resistance thermometers 
WKfl consisting of about 3 4 metres of line wire arranged 
In a mica and ebonite plate 10 as to form a fiat grid 
against the two sides of which two similar leaves wtr 
lightly pressed and held in position by ebonite frames 
furnished with cross threads of silk The two leaf lamina 
were thus in dose apposition to the resistance-coils which 
were favourably placed for rapidly acquiring the mean 
temperature of the leaves whuh were supplied with water 
from two small tubes attached to the frames A definite 
area of leaf-surface was exposed amounting in cuh case 
to 13Q4 square centimetres Hie loss of the water of 
transpiration was determined by weighing the apparatus 
at suitable intervals 

The difference in temperature between the two coils was 
determined by means of a Callendor « recorder Instead 
of determining the difference of temperature between the 
leaf and the surrounding air it was found more con 
venlent to clothe both coils with leaves but to arrange 
them in such a manner as to produce differential tr inspira 
tlon between the two purs a result which can in most 
cases be brought about by arranging one pair of leaves 
with their dorsal sides turned to the platinum coils and 
the other pair with their dorsal sides facing outwards 
Owing to the comparatively rapi 1 thermal adjustment 
which takes place the results ire not affected bv the 
gradual closing of the leaf stomata during an experiment 
provided the record is correctly mtegrited so as to give 
the mean difference of temperature From this mean 
difference of temperature between the two pairs of leaves 
and the differential transpiration corresponding to this 
tha thermal emissisity of the leaves is readily calculable 

As an example we mav take an experiment with the 
leaves of / tnodendron tultpifera in which the experiment 
lasted taq minutes The difteren e in the amount of water 
transpired by the two pairs of lews seas 0-410 gram and 
the mean temperature difference was i° 41 C Taking the 
latent heat of water at 493 6 calories it follows that 
0410X5936 = 3037 represents in calories the excess of 
energy which must have entered the cooler pair of le we*, 
from their surroundings an excess which is conditioned 
solely bv the temperature gradient of 1*41 representing 
the difference of temperature between the two s ts < f 
leaves The surf ice area of the leaves exposed was 1394 
square centimetres so that the thermal emiwuty of a 
square centimetre of le if surface per minute for a 1® C 
temperature gradient will be 

3037/139x1394x141=001194 calorie 

As examples of the extent to which the thermal emis 
sivitirs of leaves of various plants differ the following 
may ba given They represent the emisslvity under con 
ditions of still air - 


Thermal Fmusivity of leavi 
Plants under Still 


Spec ws of Plut 


Lmodtndron tultpifera 

Helumthus multiflorui 
Tropoeolum majus 
Tiha ettropoea 


SI 


of I artous Species 
r Conditions 


Thstma smksinty 
per M cm oflrmfro 
i‘C nctuofiiKi 


00119 

00137 

0-0150 

00143 

00159 


o 000199 
0 000313 
0 000349 

0000337 

0000366 


Under ordinary outdoor conditions we never have to deal 
with perfectly etill air and the inquiry had therefore to 
he extended to the influence of moving air currents on the 
thermal emlssivity of leaves 

This was investigated by observing the differential 
temperature and differential translation when the two 
pairs of leaves were placed in a shaft through which a 
current of air was passed having a deflnka and steady 
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velocity The results of two such experiments with leave* 
Si Ltrtodendron tultpifera and Heltanthus multiflorui are 
given in the figure it will be aeen that the effect of the 
cooling or heating due to the air is a linear function of 
the velocity, the coefficient of thermal emissivity of the 
leaf surface increasing at the rate of o 017 calorie per 
square centimetre per minute for an increased velocity of 
the air current of too metres per minute Thie effect of 
moving air in diesipatmg the excels of radiant energy 
falling on a leaf is a verv important fact in the economy 
of eome plants in which transpiration is reduced to a 
minimum and it is one of nature s means for preventing 
the rise of temperature in strongly insolated plants from 
retching a dangerous pon f 

W e must now turn our mention to the thermal relations 
of a leaf to its surroundings when it is receiving direct 
solar radiation and here again for the purpose of simplify 
ng my argument 1 must ask you to imagine an ideal set 
of conditions under which a healthy leaf well supplied 
with water is exposed to sunlight of constant intensity 
and that there is no variation in the temperature humidity 
or degiee of movement if the surrounding air or in the 
dimensions of the leaf slom it i 

As in the previous case a state of thermal equilibrium 
will be speedily rstabl sh 1 between the leaf and its 
environment when the simultaneous loss and gain of 
energy will just balance 

When this condition is attuned let K represent the 
total ridiation falling on 1 square centimetre of the leaf 



in onp minute and further let the coefficient of absorp 
ti >n of the leaf for this r idiation be represented by a 
then Ra will represent thi radiant eneigy lbsorbed per 
square centimetre of leaf lamina per minute 
At this stage it is of some interest to give absolute 
\ dues to R and a m order to see what would be the 
thermometric effect produced on a leif by ordinary sun 
shine in default of there being some ready means of dis 
sip King the absorbed energy 

If we denote the mass of a square centimetre of the 
leaf lamina by m and its specific heat by s then on the 
above assumption the rise of temperature of the lamina 
per minute will be represented bv Ko/m» 

Let R-o 8 calorie per square centimetre per nunuU 
which represents the intensity of ordinary summer sun 
shine in these latitudes 

Let a the coefficient of absorption be 078 a value 
which is determinable by a method presently to be de 
scribed further let tha mass m of a square centimetre 
of leaf be o oao gram and ite specific heat »—o 879 then 
the rise of temperature of the leaf under the conditions 
postulated will be at tha rate of 

08X078/003x0879=35® 4 C per minute, 
a result which would be speedily fatal to the leaf 
The dissipation of the absorbed energy necessary to keep 
the temperature of the leaf within working limite is pro 
vided for on tha one hand by the internal work of tha 
leaf consisting mainly of the vaporisation of water and 
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to a leu extent at the endothermic process of photo¬ 
synthesis, and on the other band by the lossss due to 
thermal smisaivity, which even in it ill air are consider¬ 
able, and may assume Urge dimensions M the ah is la 
movement 

First ai regarde the energy used In internal work that 
portion which produce* the vaporisation of water and 
which 1 will denote by W Is determinable from the weight 
of water lost by a given area of the leaf in a given time 
and from the known latent heat of water vapour On the 
other hand the amount of the absorbed energy which is 
used up In the photosynthetic process and which I will 
denote by w is deducible from the actual amount of 
carbon dioxide which enters the leaf on the legitimate 
assumption that the synthesised product is a carbohydrate 
the heat of formation of which is approximately known 

Ihe generalised form of the thermal equation of a leaf 
which is receiving solar radiation and ha* acquired 
a state of thermal equilibrium may therefore be repre 
sented bv Ro-(W + w)^r 

When Ra is greater than W+w that is to say when 
the energy absorbed by the leaf in a given time is more 
than sufficient to perform the whole of the internal work 
f is a positive quantity and represents m absolute units 
the sum of the losses due to radiation and convective cool 
ing and it is the only portion of R which can produce 
a rise of temperature in the leaf 

Provided we know the thermal emissivity of the par 
ticular leaf which we are using the actual rise of tempera 
ture of the leaf lamina above its surroundings can be de 
terminod from r for if s is taken to represent the 
emissivity then the temperature difference between the 
leaf and its environment that Is to say t'—t will be 
f/ae 

On the other hand when Ra is less than W + w that 
is to say when the absorbed radiant energy is insufficient 
to perform the whole of the internal work r is a negative 
quantity and the excess amount of energy requisite to 
perform the internal work must be drawn from the 
surroundings of the leaf in other words when thermal 
equilibrium is established the temperature of the leaf under 
these conditions must be below that of its surroundings 
Here again however the thermometnc difference expressed 
by t—V will be rf at 

The true measure of the photosynthetic work effected by 
suitable radiation 1a strictly speaking not given exactly 
by the amount of atmospheric carbon dioxide absorbed by 
the leaf but by this amount plus the small amount of 
carbon dioxide which would have been evolved by re 
spiration if photosynthesis had been in abeyance This is 
a correction which has to be taken into account in certain 
special cases but it does not affect the generalised thermal 
equation I have given since the heat of respiration is 
opposite in sign to that of the heat of re formation of the 
carbohydrate and these values representing a concurrent 
gain and loss of energy by the leaf must exactly balance 
each other if the carbohydrates funding at the two ends 
of the reversed process are identical and if they are not 
identical the difference in their thermal relations must be 
so small as to be inappreciable 

Before proceeding to show how these general views can 
be applied to the construction of a revenue and expenditure 
account of energy for a leaf 1 must briefly refer to the 
mode in which the various factors have been determined 
We have already considered the manner in which the 
thermal emissivity of the leaf t is determined a value 
which Is alt important in considering the temperature of 
the leaf and I have also sufficiently indicated how we 
can determine the work of transpiration and consequently 
the value of W 

R the intensity of the solar radiation falling on the 
leaf surface was measured by means of a specially con 
structed Cullender s radiometer the coils of which were 
enclosed tn a flat rectangular case mounted on an adjust 
able stand so that the orientation of the receiving surfaces 
roqld be made to correspond with that of the leaf under 
experiment The radiometer was connected with a 
Callendar s recorder furnished with a plammeter which 
automatically integrated the curve recorded on the drum 

The constants for the instrument were determined for 
us by Prof Callender and the plammeter readings were 
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readily convertible Into water gram-units of energy ids 
eldest on umt area of surface in unit of tune, thus giving 
a mean value of R 

The proportions of the radiant energy of sunlight re¬ 
spectively absorbed and transmitted by the UaMamine 
were determined with the same Instrument by obeerring 
in steady sunlight the amount of radiation which rearhat 
the radiometer with and without the Interposition of the 
leaf This gives a measure of the coefficfeat of absorp¬ 
tion of the leaf a with a close approach to accuracy, if we 
neglect the amount of reflected radiation, which is vary 
small in cases of perpendicular incidence 
The coefficient of absorption as might be expected varies 
considerably with leaves of different species of plants, as 
shown in the following table and there are also small 
individual differences in leaves of the earns plant 
Coefficients of Absorption (o) and Transmission (1 —a) of 
ths Radiant finer± y of Sunlight for Leaves 

Coefficient 01 Coefficient of 
Plant absorption uaneoueawa 

(si (1 <0 

Hehanthus annum 0686 0314 

Polygonum Weyrtch 11 0647 0353 

Polygonum Sachalineme o 691 0309 

Petasites officinalis 0738 037a 

SUphtum trrebnnthaceum 0-699 0391 

Arctium tnajuj 07*8 0*7» 

Verbascum olympicum 0-758 034a 

Senecto grandifoltus 0774 0326 

In the generalised thermal equation the value w repre¬ 
senting the amount of energy expended in photosynthesis 
measures the effective internal work of a useful end con 
structive kind for the due performance of which the loaf 
may be said ti exist and the relation which this bear* 
to the total energy flowing into the leaf gives an estimate 
of the true economic coefficient when the leaf 1* regarded 
as a thermodynamic engine 

In the five or six years during which these researches 
occupied Mr tscombe and myself at the Jodrell Labors 
atory a large share of our attention was given to deter¬ 
mining the best means of estimating the rate of photo¬ 
synthesis m green leaves exposed to sunlight in air con 
taming the normal amount of carbon dioxide 
At the time we commenced our experiments the only 
practical method was a gravimetric one introduced by 
Sachs by which the amount of material assimilated by a 
leaf in a given time is deduced from variations in the 
dry weight of known areas of the leaf lamina Unfor 
tunately we found that the errors to which this method 
u liable tend on the whole too much In one direction, 
and their sum which frequently exceeds the value we are 
trying to estimate is swept into the final result 
The method which wc finally adopted was one based 
on the measurement of the Intake of carbon dioxide at a 
partial pressure somewhere near that at which it exists 
in normal air is 3/10000 of an atmosphere 
It is evident that such experiment* must be conducted 
on a relatively large scale both as regards the area of 
leaf surface exposed and the volume of air passed over it 
(The nature and dispos tion of the apparatus were shown 
In a diagram on the screen ) 

The leaf whi h if desired may still remain attached to 
its plant is enclosed in a glased case through which a 
stream of air is drawn by a water pump the 
volume of the air being measured by a suitable 
meter Between the leaf-case and the meter there 
is a Reiset s absorption tube filled with a solution of 
caustic soda which ensures the complete absorption of the 
carbon dioxide remaining after the air has passed through 
the case 

A duplication of the meter and absorption apparatus 
allow* of a simultaneous determination of the carbon 
dioxide in the air before it passes over the loaf and the 
difference between these values measures the carbon dioxide 
taken up by the leaf This is referred to unit Brea of the 
leaf by measuring by means of a plammeter the area of 
the photographic impression of the lamina on sensitised 


very delicate method was used for titrating the 
absorbed carbon dioxide m the alkali and when all proper 
precautions are taken the errors of experiment are small. 
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and with certain modification! there ■* practically no limit 
Id the acale on which the experiment* can be conducted 
It i* evident that with thi* apparatus the mean carbon 
tUoxlde content of the air in contact with the leaf murt be 
Somewhat lei* than that of the entering air *o that a 
correction of eome kind 1* necessary in order to obtain 
an estimate of the rate of assimilation under free air con 
dkions Thll is afforded by the fact established early in 
our work that when all other conditions are the lame 
the rate of assimilation by the leaf is directly proportional 
to the partial prenure of the carbon dioxide provided this 
does not exceed five or »lx time* that of the carbon dioxide 
of normal air 

In deducing the amount of energy used up in the photo 
aynthetic wont from the amount of carbon dioxide absorbed 
by the leaf we have assumed as we are entitled to do that 
the product of assimilation is i carbohydrate If the par 
tscular form of carbohydrate is known the amount which 
corresponds to a definite mass of carbon dioxide absorbed 
by the leaf is of course determinable and further the 
energy used up in synthesising this amount of carbohydrate 
will be represented by its heat of combustion 
No sensible error will be introduced into this calculation 
by selecting one of the carbohydrates existing in a leaf in 
preference to another We have based our calculations on 
the assumption that we have to deal with a hexote having 
a heat of combustion of 1760 calories per gram On this 
basis the assimilation of 1 c c of carbon dioxide corre 
sponds to the absorption of 5 oa water gram units of 
energy hence by multiplying this value by the number 
of c c of carbon dioxide assimilated per unit area of leaf 
m unit of time we obtain the value of w for the generalised 
thermal equation 

In using the apparatus I have just described we found 
amongst other things that the actual rate of photo 
synthesis induced in a leaf which is bathed by ordinary air 
remains practically constant within very wide limits of in 
solation This is due to the fact that the special rays which 
produce photosynthesis are present in solar radiation of 
even moderate intensity f»r in excess of the demands of the 
assimilatory centres for deal ng with the atmospheric 
carbon dioxide which reaches them by the process of 
diffusion The proof of this is afforded in the first pUre 
by the enhanced assimilatory effect which is produced by 
increasing the partial pressure of the carbon dioxide n 
the air surrounding the leaf and secondly by the fact that 
we can reduce the intensity of ordinary summer sunlight 
to a very considerable extent by using revolving radial 
sectors placed in front of the leaf without sensibly affect 
ing the rate of photosynthesis 

It follows from this that the economic coefficient of the 
leaf which is the ratio of the energy utilised for photo 
synthesis to the total radiation falling on the leaf must 
necessarily increase with diminished insolation until a 
point is reached at which practically the whole of the 
Special rays which are active in producing assimilation are 
utilised At this point the economic coefficient of the leaf 
must be at a maximum with respect to a given partial 
pressure of carbon dioxide in other words the leaf re 
garded as a thermodynamic engine is then working with 
the least possible waste of energy 

In order to illustrate this I will take the case of a leaf 
under the influence of moderate sunlight of an intensity 
of o-co calorie per square centimetre per minute and 
aaaimllatlng at the rate of a 07 c c of carbon dioxide per 
square decimetre per hour This correspond* to an 
economio coefficient of o 34 per cent On gradually 
diminishing by suitable means the radiation falling on the 
leaf it was found possible to reduce it to 1/13 of the 
original amount before any appreciable difference in the 
rate of assimilation was observed The economic co 
efficient was thereby raised to the maximum of a little 
■pore than 40 per cent This 4 per cent will also 
approximately measure the proportion of the special grade 
of energy In the original radiation which is capable of 
Inducing photosynthesis 

It is however only under very exceptional conditions 
that we can obtain anything like this maximal duty 
from the leaf 

The following table showing the results with leaves of 
Polygonum Wcyrtchu under varying degrees of Insolation 
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will give some idea of the values of the economic co¬ 
efficient ordinarily met with — 


rrattiftf 


turning once more to the generalised thermal equation 
Rao(W+w)Tr 

we must not lose sight of the fact that this represents a 
set of conditions in which all the determining factors both 
internal and external remain constant for a sufficient time 
to allow of the attainment of steady thermal equilibrium 
between the leaf and its surroundings 
In practice this ideal state is never attainable In the 
first place the incidence of solar radiation is subject to 
rapid oscillations of considerable magnitude even under * 
the most fair weather conditions and every variation of 
this kind necessarily alters the value of Ro the energy 
absorbed by the leaf and will produce its effect on r on 
which the temperature of the leaf depends This again 
will influence the amount of water vaporisation and so 
affect the value of W In addition to this complex dis 
turbances may be introduced by the automatic opening or 
closing of the stomata by variations in the hvgrometnc 
state of the a r and perhaps more important than all 
by changes in tho veio ity of the air blowing over the leaf 
which will alter its rate of emission 

With all these varying factors acting and reacting on 
each other m endless complexity it will be readily under 
stood that under natural open air conditions the thermal 
relation of a leaf to its surroundings must be undergoing 
constant re adjustment and that the point of thermal 
equilibrium must change from moment to moment with 
every passing cloud with every gust of wind and with 
oach change of inchnat on of the leaf lamina to the in 
cident radiat on 

In the absence of means for instantaneously recording 
all these variations it is manifestly impossible to deter 
mine the thermal conditions for any particular moment of 
t me and perhaps there would be no special advantage In 
doing this even if u were possible It is however quite 
practicable to determine the mean values of the varying 
factors and the average effects which they produce during 
a period rf time say of several hours duration and we 
can then introduce these mean values into our equation 
which will thus give us all the informat on we requ re 
I will now proceed tc illustrate the application of these 
general principles by the c nsideration of a few concrete 
exa nples 

I he first is that of a leaf of the sunflower n which the 
experiment lasted for about four hours The results are 
expressed in water grai 1 un ts (calories) and the units of 
area and of time are the square centimetre and the minute 
resp« t vel> 

The conditions were such that the total solar rad ation 
absorbed bv the leaf was in excess of that required to 
perform the internal work of tr inspiration and photo 
synthesis in other words R<* was greater than W-f-w 
Hence r was a positive quantity and the temperature of 
the leaf was consequently somewhat higher than that of 
its env ronment 


Case A —Leaf of Helumthve 

Total solar radiation 

Coefficient of absorption, *=o 686, solar 

energy intercepted 

Water vaporued»o 000109 gram, W, 

the internal work of vaporisation at 
o 000*09x 59a 6 

Rate of photosynthesis=0 000355 c c CO, 
hence re. absorption of energy due to 
asnmileU«i»o 000355x5 03 - 

tU » W + ts + 


R-o 3369 caloile 
Ra-o 1763 


° 1*43 » 

00017 ,, 


O 17631*0 I343 + 0XI0I7+0 0503 
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Velocity of wind=35 7 kilometre* per hour-438 m per 
minute 

Thermal emissivity of leaf surface in still air«o 0150 cal 
Thermal emissivity (<) in air of velocity of 438 m per 
minute-o 0150+0 00017X438*00577 calorie 
Hence mean temperature of leaf above that of surround 
ing« —r/sr — o 0J03/3 x o o577»o° 41 C 
The disposal of the incident radiant energy deduced from 
these data is given in the next table the total incident 
energy R being taken at 100 


W+w Total energy expended in internal work 
R - Ra Solar energy transmitted by leaf 
r Energy lost by thermal emission 


We will not consider another case in wh ch the facilities 
for the performance of the internal work of vaporisation 
of water were more than sufficient to use up tne whole 
of the direct solar radiation absorbed by the leaf «e Ra 
was less than W+w 

Such conditions are afforded by fully opened stomata 
high temperature and a low degree of humidity of the 
air The leaves used were again those of the sunflower 
but m this case one half of the solar radiation was inter 
tepted by the revolving sectors 

Cask B Heltanthus annum 

Solar radiation incident on leaf R =0 3746 calorie 

Coefficient of absorption, a -0686, solar 

energy intercepted, Ro -0 1884 „ 

Water vaporised = 0 000618 gram, W, the 
internal work of vaporisation *0 000618 x 
5926 «0 3668 11 

Rate of photosynthesis wo 000657 cc CO, 
hence «», absorption of energy due to assimi 
lstion »0 0033 ,1 

Rn - (W+w) - r 

o 1884=0 3668+0 0033-0 1817 
Velocity of wind w 13 kilometres per hour -300 m per 
ninute 

Thermal emissivity of leaf surface in air of this velocity 
• 0015+300X000017—00490 calorie 
Hence mean temperature of leaf below that of surround 
ings wr/ae w 0 1817/0 0490 wj° 84 C 


During the time at my disposal I have only been able 
to give a brief outline of tne general principle* under 
lying an attempt to deal with the main functions of a 
foliage leaf from the point of view of its energetics and 
1 must refer those of my hearers who are specially in 
tcrested in the subject to the papers themselves for the 
further elaboration of the argument and for the facts on 
which it is based 1 trust however that this short 
account of the work may be sufficient to indicate that we 
have experimental means of studying quantitatively the 
reception of various grades of inergv by a leaf the pro 
portion of this which is utilised for the two main kinds of 
Internal work and also the thermal relations of a leaf to 
its dprroundings under given conditions 
OK conclusion I wish to anticipate a possible objection 
whljh may be raised on theoretical grounds to some of 
the view* I have expressed I have assumed throughout 
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that the second law of thermodynamics it applicable t«j 
the phenomena we have been discussing Tha st a tsav e K 
of that law by Lord Kelvin (unit* its application to 
inanimate object* ’ and doubtless If the living * 1 a m enta 
of the leaf-cells possess any power of dealing with the 
individual molecules of the surrounding medium so as tR 
select and utilise the kinetic energy of those which are 
moving faster than the mean square speed *' it may weB 
happen that a leaf may be able to perform some land of 
internal work without there being any difference of mean 
temperature between it and its surrounding* In this 
event the views, I have put forward would doubtless require 
some slight revision but I think we may well wait until 
this restrict on of the second fundamental principle of 
thermodynam is has receivod some experimental support 


UNHFRS1TY AND EDUCATIONAL 
INTELLIGENCE 

Mr H O Arnold Forster M P will distribute the 
medals prizes and certificates at Moolwich Polytechnic 
on Saturda) April 1 

Dr E O 1 ovett professor of mathematics of Prince 
ton Univers tv has been elected professor qf astronomy in 
succession to Pr f C A Young 

The Pr nee of Wales is to visit Cardiff toward the end of 
June when hi will lav the foundation stone of the Welsh 
University College in Catheys Park 

Dr Peter Ihompson has been appointed professor of 
inatomy and Prof Arthur Dendy of the South African 
C ollege Cape Town professor of zoology at King’s 
College London 

The celebration of the jubilee of the Cheltenham Ladies’ 
College and the opening by Sir Henry Roscoe of the new 
science laboratories and lecture rooms will take place on 
Friday and Saturday May 13 and 13 The Marquis of 
Londonderry President of the Board of Education has 
promised to be present 

Private munfience has provided further sums for the 
promotion of h gher education in the United State* We 
learn from Sri nee that by the death of Mrs George L 
Littlefield Brown University becomes the recipient of the 
bulk of the I ttlefield estate estimated at 100 000! The 
will provides thst the corporation shall apply the money 
as it sees fit except that 20 octal shall be used for the 
establishment of the George L Littlefield professorship 
of American history By the will of the late Mr William 
F Milton of New York his estate will go to Harvard 
University on the death of Mr* Milton The daily paper* 
state that it s worth between aoo oool and 400 oool 
Columbia University haa received so oool from Mr Jacob 
H Schiff to endow a chair of social work and the new 
professorship has been filled by the appointment of Dr 
hdward r Dev ne 

In the House of Commons on Monday Mr Clancy asked 
the First Lori of the Treasury whether there are any 
requirements statutory or otherwise in the case of grants 
in aid of university colleges in England that four times 
the amount is required from local subscriptions before any¬ 
thing is derived from the public fund* In reply the 
Chancellor of the Exchequer said that there has been such 
a requirement in regard to the grant m past times But 
proposals in regard to the future allocation of the grant 
are now under the consideration of the Government Mr 
Clancy asked whether it was not proposed that there should 
be a grant of 1000001 a year to the university colleges 
mentioned in the report and whether there was any re¬ 
quirement statutory or otherwise in regard to this grant 
The Chancellor of the Exchequer answered There la a 
proposal by the committee that the distribution should be 
governed by the amount of voluntary subscriptions obtained 
by these colleges The Government has not yet come to 0 
decision on the subject 

At a meeting of the Association of Teachers in Technical 
Institutes on March 35, Mr W J Lineham, chairman of 
the association delivered an address on technical training ta 
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SMtand He nutated the* is considering (be future educe 
ShT of • boy who he* completed hi* primary education— 
«*y, at thirteen—the subject mu*t be regarded from the 
fAiat ef new of hie future livelihood Mr Lineham 
■"died what he called an ideal scheme of technical educa 
After the child ha* followed a good primary 
ition from the age* of six to thirteen his education 
must be continued with some idea of hi* future occupation 
If he is to be educated for a commercial pursuit he should 
now attend a purely secondary school but if he is to 
enter a trade or technical profession he should attend what 
Is known as a day technical school until the age of 
sixteen having sptnt three years therein the first part of 
which should be mainly literary the middle scientific and 
the last technical His apprenticeship should then begin 
But the apprentice must not now lose the lessons learnt in 
die technical day school On the contrary he must con 
twue his studies to an even higher level by attendance 
at an evening technical school simultaneously with his 
apprenticeship As to the apprenticeship itself its 
cnaracter should entirely depend upon the trade or pro 
feesion to be followed 


SOCIETIES AND ACADEMES 

London 

Anthropological Institute, March 14 —SirT H Holdich 
KCMG KCI E in the chair —Manners and customs 
of the Melanesians Rev W H IdgwIL lhe ethno 
graphical objects and lantern slides shown included views 
of the different types of people and illustrated the de 
velopment of canoes and houses One of the finest of the 
slides illustrated a Melanesian waiting to shoot a fish He 
was poised on one leg and the lecturer stated that he 
had teen natives waiting motionless for hours by the side 
of the rivers waiting for an opportunity to shoot Of 
particular interest was the lecturer s statement that some 
of the natives have entirely lost the art of canoe making 
although they still make paddles which they use to propel 
rafts made of bamboos 

Entomological Society, March 15 -Mr F Mernfield 
president in the chair— Exhibit! — Butterflies from Natal 
presented by Mr G A K Marshall to the Hope Depirt 
ment at Oxford Dr I \ Dlxey Dr Dixey read a 
note upon his experiments conducted with a view to 
ascertaining whether the assumption of the wet or dry 
mason form of various African butterflies could be con 
trolled by exposure in the pupal state to artificial condition 1 ) 
of temperature and moisture —Drawings of the genitalia 
pf noctuid moths and also a number of slides showing the 
respective peculiarities of many members of the genus 
F W Moroo Among other things attention was 
directed to the fact that in the case of the 1 nmotampidso 
the genitalia were widely dissimilar while the authi r s 
investigations had led him to conclude that Ashworthu at 
present ranked as an Agrotis should more properly be 
Included in the Noctua group—A specimen of the North 
American longicorn Neoclytut trythrocephalut discovered 
in a sound ash tree in the neighbourhood of St Helens 
Lancashire W G Ihar*. Some paling* of American 
ash in the vicinity suggested the origin of the progenitor* 
of the colony but it was not known how long they had 
been erected The beetles were taken in their galleries 
in the summer dead which seemed to indicate a weaken 
ing of the species under the conditions in which they 
found themselves Mr Sharp also showed examples of 
Amara anthobta Valle new to the British list (with a 
series of A famtltaru Duf and A lucida for compart 
son) from Leighton Buzzard where they occurred not in 
frequently at the roots of grass in sandy places —Muti 
latsd Stonobothrus from the Picos de Europe Spam M 
Bwrr, Them grasshoppers were taken at a height of 
«bout 1300 metres on turfy ground exposed to north wind 
from the Atlantic and covered with tufts of a short 
dense tough and spiky shrub together with heather 
Of the grasshoppers occurring on this spot almost every 
specimen had the wings and elytra more or lew mutilated 
sometimes actually torn to shreds entirely altering their 
appearance A notable exception was St bteeter, of which 
no single specimen was found mutilated 
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Academy of •eieaesa, Match afe—M H Fowcaid in the 
chair —Thermochecrucal researches on brucine and strych- 

of the heats of combustion and formation of the two alka¬ 
loids together with measurements of the heats of neutral¬ 
isation with various acids The equilibrium between 
strychnine and ammonium salts was also studied thermo 
chemically —On the variations of brightness and the total 
eclipses of primary images formed on the retina by very 
feeble luminous sources of tonstant value A O haiwe au. 
A discussion of a recent paper by M Lullin in which the 
latter describes an experm ent with phosphorescent screens, 
thr visibility of which depends on the visual angle and on 
the duration of the observation —On the valency of the 
atom of hydrogen M do Pororssnd A discussion of the 
assumptions upon which the monovalency of hydrogen is 
based Die author brings forward the cases of 
Ag,F Ag.O 1C1, and others and suggests that the 
difficulty of explaining these can best be met by adopting 
the mnvention that the hydrogen atom is divalent—On 
the photography of the solar corona at the summit of 
Mont Blanc A Hansky Hitherto attempts to photo 
graph the solar corona at other times than during a total • 
eclipse have not met with much success By the use of a 
disc of blackened brass the diameter of which is a little 
larger than that of the image of the sun at the focus of 
the telescope used combined with coloured screens capable 
of absorbing the spectrum about up to X = 66o /i/t photo 
graphs of the solar corona have been obtained—Remarks 
on the preceding note J Janssen Reproductions of 
two of the photographs mentioned in the preceding paper 
are given —The notion of distance in the functional 
calculus Maurice PrSchtt—On the calculation of closed 
arts M Mgsaud—The distribution and control of 

actions produced at a distance by electric waves Edouard 
Brasnly The three effects chosen for control at a distance 
by means of electric waves are the starting of an electric 
motor lighting incandescent lamps and producing an ex 
plosion Details are given of the apparatus by wntch this 
has been done in the laboratory The succession of the 
effects can be varied at will —On the variation of the 
specific inductive power of glass with the frequency Andrd 
Broet and M Turohlnl Glass I eyden jars may be used 
in the production of currents of high frequency between 
the limits io‘ and 3X10* per second on condition that 
the capacity introduced into the formule is about one half 
that measured with charges of o 1 sec or o 7 of the 
rapar ty measured with the frequency of an ordinary 
n rating sector —On the coefficient of specific magnetisa- 
tnn and magnetic susceptibility of salts Georges Maalln 
lhe results of measurements for a considerable number 
of para nagnetic and diamagnetic salts are given —On 
photcgraphic halation Refly to a note of M A Gudb 
hird P Vlllard lhe author regards the explanation of 
his experiments given by M A Gudbhard as inapplicable 
Particulars of an experiment are given for which an rx- 
pl ination is at present wanting —On the ionisation pro 
duced between parallel plates bv the radium emanat 01 
Willnm Duan*—lhe diazoamines of diphenylamine 
derivatives of the homologues of aniline and naphthyl 
amines L60 Vlgnon and A Blmonot—The character 
isation of lactones by means of hydrazine M llalss and 
A Lut trim su. Tbs lactone is heated on the water bath 
with a slight excess of hydrazine hydrate The crystalline 
mass which separates on cooling is re crystallised from 
boiling ethyl acetate and its melting point which is 
usually well defined serve* to characterise the lactone 
1 he melting point* of six of these compounds are given — 
On mentbone derived from the hexahvdrothymols L6on 
Brunei In a preceding note thr preparation of two 
thymomenthoh has been described, the present paper da 
scribes the thymomenthone obtained by the oxidation of 
these products—On monobromoacetal P rrewMIer and 
M kBdm. By attention to some details the yield of 
bromoacetal by Fischer s method ha* been raised from 50 
per cent to 115 per cent of the acetal employed Mag¬ 
nesium reacts violently on this bromine compound *t 110 s 
giving nse to vinyl ethyl ether —Remarks on the diphenyl- 
amine reaction with nitric acid Isidore Bay, The blue 
coloration 1* produced by a large number of oxidising 
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agents and is not characteristic of nitric acid —On the 
antiseptic properties of certain kinds of smoke and on their 
utilisation A TrtUat. In previous papers the author has 
shown that formaldehyde is a constant constituent of 
chimney smoke He now finds that a polymerised form¬ 
aldehyde is always present in soot in proportions varying 
from os8 per cent to 034 per cent — lbe effects of phos¬ 
phorus on the coagulation of the blood lhe origin of 
fibrinogen M Doran, A Moral, and N Karaff —The 
duration of the process of stimulation for different muscles 
M and Madame L Laploqua —On the anatomical and 
functional independence of the lobes of the liver H 
ISrlga fhe arguments from the anatomical and physio 
logical points of view are summarised and shown to be all 
in favour of the independence of the lobes—An experl 
mental study of the relations between the arterial pressure 
and the pulmonary circulation in anaesthesia by chloro 
form The determining cause of chloroform accidents J 
Tieeot.— On the measurement of disposable energy by a 
self registering integrating dynamometer Charles Henry 
The apparatus consists essentially of a rubber ball filled 
with mercury lhe pressure of the hsnd on this raises a 
mass of iron up and down a graduated tube this iron 
• being connected with the registering apparatus The area 
registered measures the statical work done by the pressure 
of the fingers —The caidiay area in cured consumptive 
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PSYCHOLOGY AND PHYSIOLOGY 
thmcbig* Atr phynoioguchtn Ptychdogu Von 
yWlttMU« Wundt 5 th edition Vo}* u and iu 
mPp vui+863 11+796 and 133, and Gesamtregister 
(Leipzig Engelmann 190a 3 )• TPnces 13* 14* 

danaplft of Phynolagtud Psychology By Wilhelm 
Wundt Iran dated from the fifth German edition 
toy E B Titchener Pp xvi+347 (London Swan 
Sonnenschmn and Co Ltd 1904) Price 12* 

W ITH the»e two volumes Prof Wundt conclude* 
what in all probability is the last edition of 
this great work prepared by his own hand The 
single volume of the first edition of 1874 is now 
expanded to three large volumes comprising a 168 
pages Founded a* it is chiefly upon the author s 
erwn researches and those of his pupils the treatise 
fdfms a splendid monument to his life long labours 
in a field m which he has been for long a pioneer and 
the most prominent figure 
The main part is an expansion and development 
of the views expounded in earlier editions in accord 


to the basal ganglia in general toy Maudstey and 
Carpenter to the septum ihdtdwtn and to die third 
ventricle by others to some undefined region by 
Herbert end Lotse Under the powerful impulse of 
this supposed necessity others notably G H Lewes, 
E v Hartmann and Fd Montgomery have made 
the whole brain the sentonum commune assuming 
that the specific mode of vibration initiated in each 
kind of sensory nerve thrills throughout the whole or 
the greater part of the mass of the brain 

In the Psycho phystk (i860) Fechner dearly exposed 
the untenable character of all such assumptions and 
showed that the psychically unitary and simple are 
resultants from ph> sical manifolds the physically 
manifold gives rise to 1 unitary or simple (psychical) 
resultant This principle was accepted by Helmholtz 
and by Lotze in his later writings and the progresa of 
our knowledge of the brain achieved since that tune hat 
made patent to ell the impossibility of ass gning the 
psycho-physical processes the processes immediately 
correlated with psychical processes to any one part or 

centre of the brain 

Nevertheless in dealing with concrete nstances of 
unitary psychical resultants from multiple sensory 
stimulations as in the case of the compound colour 
sensations or of the fusion of the effects of stimuli 


atice with the data that have accumulated so rapidly j 
m recent years For ns Wundt points out psychology 
has now happily achieved methods of research by 
which any intelligent and industrious worker may 
add something however small to the mass of 
empirical data on which the future science is to be 
built up and in so doing has assured its place among 
the progressive sciences To this edition a final 
section is added in which the veteran thinker sets 
forth hit matured conclusions on the general 
principles of psychology and on its relations to other I 
sciences To the exposition of one of the most 1m 
portant of these principles this article may profitably 


applied simultaneously to corresponding areas of the 
two retinae many perhaps most physiologists and 
psychologists still postulate a fusion of the underlying 
neural processes to a unitary physical resultant It is 
more difficult to refute this view m such special cases 
than to prove the erroneousness in principle of the 
conception of a seiisonum commune but fortumtely 
Prof Sherrington s recent research on the functional 
relations of corresponding retinal points demonstrates 
in the clearest manner the separateness of the physio¬ 
logical effects in the bram-cortex of stimuli simul 
taneousiy applied to corresponding retinal areas the 
instance of fusion of effects to which the doctrine of 


be devoted Not many years ago most writers who | 
discussed the functions of the brain postulated what 
th 6 y called a sensonum commune a central nervous 
organ or centre ' In which the afferent nerves of all 
the sense-organ* were supposed to t come together 
and to the substance of which each such nerve was 
supposed to communicate its specific mode of activity 
generally assumed by those writers to be some 
peculiar form of molecular vibration It was 
supposed therefore that when two or more sensory 
nerves of different functions are simultaneously stnnu 
la tod this centre ’ becomes the seat of a complex 
resultant physical process embodying the specific 
Character* of the two or more kinds of neural process 
And this hypothetical physical resultant was held 
to be the immediate correlate or excitant of the 
boaqtfax affectum of consciousness In this way it 
was sought to explain die unitary character of the 
state of consciousness resulting from the simultaneous 
Stimulation of different sensory nerves To every 
pert of the brain that is median end therefore has 
no symmetrically disposed duplicate this position of 
fapauir has been assigned by one or other wnter—to 
the pineal glartd by Dv^artes to the pons by Spencer 
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physiological fusion has been most confidently and 
plausibly applied and many pathological and experi¬ 
mental observations bear out this view both in this 
case and in other similar cases of fusion of effects of 
sensory stimuli The principle laid down by Fechner 
in the words quoted above may therefore be regarded 
as well established This principle Wundt adopts and" 
he extends its application in a thorough going manner 
to the relations of neural and psychical processes in 
general Assuming that every psychical element 
is related in a constant maimer to an accompanying 
neural process he asks (vol itl p 775) Is there any 
co rresponding constant relation between the connec¬ 
tions (Verhtwdungen) of those elements and the con¬ 
nections of these processes ? " It goes without say 
ing that this question must be answered affirmatively 
in the sense that to all the psychical elements that are 
comprised in a complex affection of consciousness the 
corresponding physical processes must also be given 
in simultaneous connection ’ But that is fay no 
means to say that these physical correlates will 
constitute a unitary resultant which would co r r e sp o nd 
to the psychical resultant “The complex psychics] 
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formation* are further rem ov e d from their physio¬ 
logical correlates (than the psychical elements) and 
this removal is greater the more complex the 
psychical compounds become And it is just at 
this point that psychology as an independent science 
m the proper sente of the word takes up its task ” 
That is to say it ts the task of psycho-physics to dis 
criminate the elements of our psychical processes and 
to discover their physiological correlates but it is the 
task of psychology proper to discover the purely psy 
ctaical laws of the synthesis of these elements—a task 
which would remain to be earned out though the 
workings of the brain stood as clearly exposed to 
our eyes as the mechanism of a watch 

Wundt then formulates four such fundamental 
psychical laws or principles of which the first and most 
important is the pnnciple of creative resultants the 
principle that the product anting from any number 
pf psychical elements is more than the sum of those 
elements it is a new formation incomparable in 

all its essential attnbutes with the factors that con 
tnbute towards it So a clang is more than the 
sum of its partial tones “ In the same way every 
spatial percept is a product in which certain elements 
(the local signs) have yielded up their independence to 
impart to the product an entirely new property 
namely the spatial ordering of the sensations 
In binocular vision the separate images of the 
two organs of vision disappear to give rise in 
tlie common resultant image to the immediate per 
ception of solidity and depth On the other hand 
the neural correlates of these elements remain a 
spatially ordered manifold exhibiting no corresponding 
fusion or synthesis The acceptance of this pnnciple 
is of the first importance for the progress of physio¬ 
logical psychology but whether it is compatible with 
adhesion to the doctrine of psycho-physical parallelism 
as Wundt maintains may be seriously questioned 
•u also whether it can properly be called a pnnciple 
of psychical causation It seems dear that if with 
Wundt we recognise this and the other psychical laws 
that he formulates whether or not we admit them 
is principles of psychical causation we cannot main 
to n the pnnciple of psychophysical parallelism in 
the rigid form in which it is so widely current at the 
present time 

It is a pleasure to welcome the appearance of the 
first part of an English translation of this great work 
Prof Titchener has accomplished this part of his 
difficult task with all the care and skill which his 
previous labours in this bne have prepared us to expect 

In spite of the title of this work it is as much a 
treatise on experimental as on physiological 
psychology and in view of the common misconcep¬ 
tions of the relations of experimental to other methods 
in psychology the following quotation may fitly con 
elude this bnef notice — We now understand by ex- 
penmental psychology not simply those portions of 
psychology which are directly accessible to experiment 
but the whole of individual psychology For all such 
psychology employs the experimental method 
directly where its direct use is possible, but m all 
other cases indirectly by availing itself of the general 
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results which the direct employment df the fodOm 
has yielded and of the refinement of psycbdkjgfcaS 
observation which their employment Indued! M 

W McD 


RADIUM AND RADIOACTIVITY 
Radtum Explained By Dr W Hampson M A* 
(Jack s Scientific Senes ) Pp x+iaa (Edinburgh 
and London T C and E C Jack 1905) Price 
11 net 


T HIS little bode which is sold for the modest 
price of one shilling will we think serve a 
useful purpose in giving an elementary acquaintance 
with the subject of radio-activity so far as that la 
accessible to those with little scientific knowledge 
The explanat ons given of the experimental properties 
of radium are so far as we have observed dear and 
accurate and the get up of the book though not 
superb is respectable Probably one of the most 
valuable chapters in the book is that on the medical 
aspects of radium and its possible uses in the cure 
of disease for few writers on radio-activity generally 
are competent to discuss this part of the subject Dr 
Hampson is of opinion that the medicinal value of 
mineral waters is connected with their radio-activity 
This question wc think should easily be susceptible of 
a definite and conclusive answer There would not be 
the slightest difficulty in giving baths of weak radium 
solution more potent by far than the richest mineral 
waters Why not test the medicinal value of these? 
It is really urgent that this experiment should be tried 
by competent hands 

It is we think to be regretted that Dr Hampson 
has plunged into an attack on modern views of foe 
constitution of matter as expounded by Prof J J 
Thomson Sir Oliver Lodge and others We have read 
these criticisms with the attention due to a worker 
like Dr Hampson who has done good service in the 
cause of s ienn but cannot admit that they possess 
any validity To go fully into the questions which 
he raises would take us beyond the limits of fold 
notice but we may briefly discuss one or two of the 
points At the outset Dr Hampson objects to the 
definition of mass by means of inertia Mass he 
says is quantity of matter inertia is dependent on 
velocity as well as on mass 

It is true no doubt that the definition of mass 
as quant ty of matter may be found in some old- 
fashioned textbooks of repute But such a defini¬ 
tion has no value for how is the quantity of 
matter to be ascertained? The choice practically 
lies between defining mass by inertia at a given speed 
or by gravity So far as Is known exactly foe same 
ratio between two masses of ordinary matter will 
result whichever method of companion Is adopted 
As however gravity depends on local circumstances, 
while inertia (at given velocity) does not foe latter 
property is preferred for the definition of mass as 
being more fundamental 

No doubt before it can be granted that the electron 
theory fully accounts for the observed properties Of 
matter it will be necessary to show that it will 
the phenomena of gravitation* This at present, k 
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mAjH Ho pretence of doing a* of course it* dis- 
authors would at once admit But mass 
aa SM have seen, is not conventionally defined with 
fhfSrchcx} to gravity but by means of inertia or 
^StMtaeotuns at unit velocity \s a moving electric 
dbgige c*ui be shown to possess this momentum it is 
• Strictly affect use of words to say that the electron 
theory explains the property of mass 
Dr Hampeon argues in the second place that 
etotrldty is a form of energy and that it cannot there 
fort be identified with matter 
** When an electrical machine is used to charge 
a Leyden jar there is no change m the quantity 
of material substance with which operations were 
Started, it is the mechanical energy driving the 
machinery that has been contorted into dcctncitv 

(p « 7 ) 

JThe misconception here 1 es in confusing the separa 
fion of positive and negative electricity with the 
creation of either Take the case of a Leyden jar 
The coatings of the jar according to modern views 
initially both contain a number of chemical atoms all 
with their normal complement of constituent electrons 
The operation of charging consists in the removal 
of some of these electrons from the otter coating 
say and their transference to the inner one This 
leaves the outer coat with a defect of electrons and 
therefore positively charged while the inner one 
acquires an excess of them and consequently becomes 
negatively charged The transference involves the 
expenditure of energy on the electrons but no alter 
ation in their number and therefore no change in 
the amount of matter concerned 
We are sorry to have had to dsell principally on 
the parts of the book with which we disagree as 
these are but a small portion of the whole and do 
not detract from the usefulness f the rest 

R J S 


OIL FUEL 

Oit Fuel Its Supply Composition and Application 
By S H North Pp vm+ 15a (London Chas 
Gnffin and Co Ltd 1905 ) Price 5j net 
VCR SYDNEY H NORTH has utilised the store 
m of data collected whilst he was editor of the 
Petroleum Renew to supply a most valuable addition 
to Griffin a scientific text-books in his work on Oil 
Fuel ’ and to give hta readers a concise and valuable 
record of the developments in the use of liquid fuel 
for file generation of power 
In the first chapter of the book he deals with the 
distribution and sources of supply of petroleum and 
points out that the chief sources are now 90 geo¬ 
graphically situated as to place the United Kingdom 
at c disadvantage in case of war should the use of 
liquid fuel be largely adopted in the Naval Service 
a fact which accentuates file importance of develop 
big *u*h fields as those of Canada and Burmah and 
also of opening up new areas where possible in British 
Possessions 

In concluding this portion of the work the author 
expresses bus opinion that recent developments and 
extensions of ml bearing •areas are now progressing 
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so rapidly that it is quite within the bounds of 
possibility that the liquid fuel question may in the 
near future be placed above the control of price and 
geographical position 

In dealing with the economic aspect of liquid fuel 
it is pointed out that although the enormous 
advantages accruing from Its use were early 
recognised the prohibitive price prevented any great 
advance in its use but that with the increase m out¬ 
put its uUlisation now comes within the range of 
practical possibility and that the advantages in 
winning transporting a d storing and using the 
oil especially for mm purposes are so great that 
the supply of the 1 qi id fuel is now the only factor 
checking its universal ntroduction 

In considering the absolute economy as a fuel the 
author very properly 1 nves out the extravagant 
cl urns made by some of the early experimentalists, 
and only gives the best authenticated values which 
vary from 135 to 16 lb of water evaporated per lb * 
of liquid fuel Vanat ons in the use of oil as a fuef 
re of course largely dependent upon the method by 
wh ch the o 1 s burnt and too little stress is put upon 
the import nee of the spice factor which is a most 
essential one as given plenty of combustion space in 
the bo ler the smokeless burning of liquid fuel is a 
perfectly simple problem which however increases 
enormously in difliculty as the available space becomes 
more and more cramped 

The chapter on the chemical composition of fuel 
oils gives an excellent summary of analytical resufts, 
and this ends with a table showing the composifipi > <u 
calor fic value and evaporative power of different 
descriptions of Br tish coal This however is liable 
to lead to m sconrept on as the value expressed in 
lb of water evaporated per lb of fuel is calculated 
and not that obta ned in practice so that the reader 
who finds that by this table 1 lb of Welsh coal will 
evaporate 1498 lb of water will be a little punled 
to see where the large economy comes in when 1 lb 
of oil only evaporates from 135 to 16 lb of water 
As a matter of fact all recent work points to the 
relat ve evaporative results under the best conditions 
being 9 lb of water per lb of coal or 15 lb of water 
per lb of oil whilst the theoretical results give 
1498 lb of water for coal and so to 31 lb for oil 

The section dealing with the conditions of com¬ 
bustion m oil furnaces is a useful reproduction of the 
views expressed by Messrs Ord Paul and Lewes, 
and the author does not venture on any generalisation 
of his own 

Turning from consideration of the oil itself to the 
methods of burning it the author gives a very useful 
historical summary of the early experiments down to 
the year 1883 when Mr James Holden whose name 
will always be inseparably connected With the subject 
of liquid fuel introduced his method of consuming the 
oil on the Great Eastern Railway 

A chapter is then devoted to modern burners 
and methods and steam air and ipechanicol 
injectors are discussed The author very properly 
concludes that 

for the successful use of liquid fuel it appeal's 
to he a etnt qua non that auxiliary apparatus 
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and extraneous sources of heat mutt be avoided and 
the furnace* made practically self-contained »f any¬ 
thing approaching perfection is to be attained It 
mutt be upon simplicity ease of working and free¬ 
dom from complicated parts that the progress of liquid 
fuel mutt chiefly depend 

' The direct pulverisation of the oil is now coming 
to be recognised as the proper method it la the most 
efficient and the most economical 
The next two chapters are devoted to discussing tile 
use of oil fuel for marine and naval purposes but the 
division into two chapters » hardly needed as the 
naval side of the question is scarcely touched upon the 
bulk of the matter in that chapter be ng taken up 
with the trials of liquid fuel on the s s Manposa and 
the tests made on land by the American Liquid Fuel 
Navy Board 

The chapter on o 1 fuel in locomotives is an 
excellent summary of the work of Urquhart and 
Holden whilst the use of oil fuel for metallurgical 
id domestic purposes also receives some attention 
The whole work comp rvn \cry favourably indeed 
vith the far more pretentious treat se on the subject 
which until now has been the only book of reference 
and everyone interested in this important question will 
\e|come Mr North s excellent text book 


THE D\ NAMJCS OF CHEMICAL CHANGE 
Chemical Statics and Dynamics By J W Mellor 
Dbc (NZ) BSc (Viet) Pp *111 + 538 (Lon 
don Longmans Green and Co) Price 71 6 d 

F OR some years past a marked increase of atten 
tion on the part of Fnglish chemists towards 
the rapidly developing physical chemistry has been 
cbscrvable Until recently however the available 
English literature on the subject was confined to 
German translation* a state of things which is now 
being in a large measure remedied 
The present work forms one of the senes of text 
books of physical chemistry edited by Sir William 
Ramsay According to the table of contents four 
chapters are devoted to the consideration of homo¬ 
geneous reactions and in succeeding sections the 
initial periods in chemical change heterogeneous 
reactions equilibnum and dissociation electrolytic 
dissociation catalysis and the theory of chemical 
change fermentation the influence of temperature 
and pressure in chemical reactions and finally ex 
plosions are dealt with 

Since the appearance of van t Hoff ■ Etudes de 
Dynamique Chimique a vast amount of work has 
been done in connection with the problems involved 
here and the necessity for a summary of newly dis¬ 
covered facts a criticism of recent theories and an 
unbiased statement of our present position in regard 
to the dynamics of chemical change and allied 
problems must have been felt by many Dr Mellor s 
work will therefore, receive an undoubted welcome 
The accumulated evidence on the nature of chemical 
change resulting from kinetic studies leads the author 
to favour the view that the association or 
intermediate compound theories describe in the 
most rational manner the mechanism of the majority 
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of reactions Simple consecutive changes 

the character of maHy apparently complex rdM$qn%. 

In connection with the determination of the 
of molecules taking part In reactions in gfcsinus 
systems the author sounds a very nec essa ry warning 
note The rate of decomposition of pbosphW w 
arsine is a frequent textbook illustration of one of 
the methods employed and the experimental data ft 
in with the assumption that the reaction is unlmote- 
cular and non reversible But there is another tide 
to this and s milar problems It is not improbable 
that the react on takes place on the surface of the 
walls of the containing vessel and that its rate it 
conditioned solely by the rate of absorption of the gas 
by this surface The course of the reaction will in 
this case also be that of a unimolecular change 

In the sect on on the measurement of chemical 
affinity we meet old and familiar friends in the illus¬ 
trations of the thermal and density methods of com 
paring the afTnities of two acids The very moderate 
accuracy atta nable in these methods which involve the 
small different between two experimental quantities 
and in which corrections have frequently to be intro¬ 
duced in consequence of secondary changes is 
scarcely ever sufficiently emphasised and attention 
might have been directed to this point A method 
depending upon the measurement of a property 
possessed by only one component of a system has 
obvious advantages even if such methods are of 
limited application Whether Thomsen s relative 
avidities and the relative ionic affinity coefficients are 
always identical conceptions is left for the reader to 
infer 

Chapter x dealing with catalysis and the theory 
of chemical change is most attractive reading Here 
the processes of slow combustion or autoxidation are 
discussed in the light of the theories of Brodie 
Schbnbein Claisius van t Hoff Traube Bach 
Engler and Wild and the interesting phenomena 
included under induced or sympathetic reactions are 
treated In the chapter on explosions the account of 
older work is supplemented by many new and interest 
ing facts 

In the reviewer s opinion Dr Mellor s work u to be 
warmly recommended The fact that it contains three 
thousand or so references to original papers is W 
itself evidence of its utility to the teacher to the 
advanced student and to the physical chemist en¬ 
gaged in research H M Dawson 


RECENT EARTHQUAKES 
A Study of Recent Earthquakes By Charles Davison, 
ScD FGS Pp xu + 355 80 illustrations 

(Londoo Walter Scott Publishing Co Ltd) 
Price 6s 

I N this copiously illustrated volume Dr Charles 
Davist n whose seismologleal investigation*, 
especially those relating to British earthquakes ere so 
well known give* a popular account of the results 
which have been arrived at by modern semitology 
The method m winch he treats hi* subject is one that 
appeals to the general reader Rather than gtotiptOg 
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lAwjk [ifwinnmw! m wt should expect to find them 
tl» author has given a cdodae history 
of £g$£ disturbances, each of which ha* a special 
Iftprat The Neapolitan earthquake ia of interest 
fettn afi historical point of new, the Ischian earth- 
quahes illustrate the relationship between volcanic and 
setstpic activities, a Japanese earthquake is described 
00 account of die fault line which was produced at the 
time of its occurrence and the numerous after shocks 
by which U was followed, whilst a British earthquake 
illustrates the gro wth of a fault From the work of 
Robert Mallet upon the first of these earthquakes 
which m 1857 devastated a district to the south-east 
of Naples, and when upwards of 9000 people lost their 
lives, the scientific world learned that out of ruins much 
might be teamed respecting the direction and intensity 
of die movements which had caused them Although 
bis methods of investigation as, for example, those 
relating to the determination of the depths of seismic 
foci, may have been modified by new observations, 
Mallet directed attention to new problems for the solu¬ 
tion of which he employed scientific methods 

The Andalusian earthquake in 1884, we are told, is 
chiefly remarkable from the fact that it was recorded 
at very distant stations, as, for example, by magneto 
graphs near Pans, at which city the movements of the 
ground could not be felt For this disturbance the 
depth of its origin is determined by means of angles of 
emergence calculated from the directions of fractures 
in masonry walls That the direction of these fractures 
might be due to the varying steepness of the earth 
wavea which produced the shattering is not con¬ 
sidered 

The peculiarity of the Charleston earthquake is that 
it occurred in a region where such disturbances are 
almost unknown, that it had two foci about thirteen 
miles apart, and that it illustrated the behaviour of 
different races when confronted by a terrible disaster 
With the negroes there was wild fear, panic, and a 
* selfish rush for safety ” With Europeans in similar 
circumstances similar conditions prevail, but we are 
told that with Japanese there is calmness Our own 
idea is that Japanese like to save their necks as well as 
other people They will bolt at the time of an earth¬ 
quake, to return, not with hysterical and shattered 
herves, but chattering and laughing as if earthquakes 
wprt very fine jokes 

A subject attractive to the general reader which is 
referred to in several chapters is an account of signs 
which have given warning of a coming earthquake 
Underground sounds have been heard, springs have 
varied in their flow, horses, birds, dogs, and even 
human beings have been restless for some time before 
great earthquakes In his reference to the Riviera 
earth q ua ke ui 1887, Mr Davison remarks that as pre¬ 
monition* were noted at 130 different places within the 
oeatral area, “ them can be little doubt that they were 
pulsed by microe eist mc movements for the most part 
toa a ft sU Ja to mao ” In these days of psychical research 
** think that the author has lost an opportunity for 


e book is wtendod more for the person 
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of ordinary intelligence than for the specialist, here 
and there we come upon information of an uncommon 
kind For example it is pointed out diet die areas 
over which earthquake sounds are heard is variable in 
different countries One reason for this is that the 
limits of audibility vary with different races From 
illustrations given it would appear that for certain 
sounds the Anglo-Saxon ear is more acute than the 
Neapolitan, and very much more than that of the 
Japanese This relationship between the physiological 
structure of the human ear and earthquake music is, 
to say the least extremely interesting, but while dis¬ 
cussing the same the fact muat not be overlooked that 
in the same country districts may be found where 
seismic sounds are frequent, whilst there are other 
districts where Pluto shakes the ground but muttering! 
are never heard 

Dr Davison's book is well worth reading, whilst the 
manner in which its contents have been arranged 
should obtain for it a -circulation amongst those who 
seek for general information 


OUR BOOK SHELF 

A German English Dictionary of Terms used tn 
Medicine and the Allied Sciences By Hugo Lang 
and B Abrahams Pp vi + 598 (London J 
and A Churchill 1905) Price 15* net 
There is undoubtedly a vacant place which would be 
filled by a well-compiled work bearing the above title 
The book now under review has a certain claim on our 
regard in this connection and in soma respects is a 
useful work It purports to be in the first place, a 
medical dictionary and so far as we can judge, fulfils 
this promise in a satisfactory manner With a few 
minor blemishes there is a complete vocabulary of 
medical terms and as a rule these are very fairly 
rendered by their English equivalents But in the 
allied sciences which are also supposed to be included 
there are curious lacun® Chemistry is pretty welt 
represented—for example we found most of the 
technical terms in Biedermann's “ Chemiker Kalen- 
dar ” duly set down—but the pathological vocabulary 
leaves much to be desired and apparently physiology is 
not considered an allied science at all—at any rate 
physiological terms are very seldom to be met 
with 

The authors have generally avoided the pitfalls set 
for the unwary in works of this kind ana there are 
few actual mistakes, occasionally It 19 difficult to ascer¬ 
tain the real meaning of a word without extraneous 
assistance For example the word “ typhus " by in 
self is not correctly translated by “ typhus ”, it in¬ 
variably means “ enteric ’ (typhoid), and that English 
typhus fever is “ fleck-typhus ’ the latter being, how. 
ever, correctly entered in its place The medical mean-, 
ing of “ Belastung ” is given, the completely different 
signification when the word is applied to muscle is 
omitted But the cardinal fault of the dictionary is the 
treatment of compound words These are separately 
set forth at length instead of being collected under 
their first components, and this increases the bulk end 
cost of the work (already too great) without conferring 
any real ease bf reference The courteous way in which 
the author* In the preface invite Suggestions disarms 
too caustic comments, and we merely hint gently that 
in the next edition the space that could be saved by the 
course indicated could be profitably employed by the 
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insertion of a few additional pathological and physio¬ 
logical terms, and that it would be unwise to trans¬ 
late these in the fashion adopted at present in such 
word« as “ luftweg ” 

Regiei Internationale s de la Nomenclature too - 
logique Pp 63 (Pans F R de Rudeval, 
i9«S) 


during the oast year additio na l CnsB^I 
] for the British MuseumTld# 
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It has frequently been remarked that it is not of 
much use making laws and regulations unless you 
have the power to enforce their observation, and this 
tnte saying applies in our opinion very forcibly to 
this code of regulations for zoological literature drawn 
up by an international committee the deliberations of 
which have extended over some years The code 
which is published in three languages » admirably 
drawn up and for the most part tree from ambiguity 
but the question is will naturalists agree to abide by 
it' In our opinion a large number will refuse to 
accept it since a rigid and slavish adherence to the law 
of priority is enjoined and to many this is anathema 
The rule that when a genus-nime is changed this 
entails the change of the family title will be generally 
regarded as satisfactory As regards emendation in 
namos this Is held to be justifiable only when an 
error in transcription a lapsus calami or a misprint 
is apparent, but in the interpretation of this diffi 
culties may arise as in the well known case of 
Neurogymnurus which is believed to be an error 
for Necrogymnums Differences of opinion again 
are likely to arise with regard to the rejection of 
names on account of unsuitableness or similarity to 
others already in use The retention of such names 
as Polyodon and Apus when applied to animals which 
do not properly come under such designation will 
no doubt be generally accepted but what is to be 
said when for Instance in cssenti illy African species 
is named asiaticus? Such names as Polyodus 
Polyodon Folyodonta Polyodontus &c are held not 
to come under the category of synonyms although 
the converse rule is followed in many systematic works 
and catalogues such as Dr Troucssart's Catalogus 
Mammalium •* 

As a " pious " expression of opinion on the part of 
the International Committee the “ Rigles "are no 
doubt valuable, but they would have been much more 
so had a plebiscite of zoologists and palaeontologists 
agreed to accept and abide by the ruling of the com¬ 
mittee R L 


LETTERS TO THE EDITOR 
[The Editor dou not hold himself rttponsible for opinions 
expressed by his correspondent! Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Natum 
No notice u taken of anonymous communications ] 


A New Thallium Mineral 

Tn* element thallium discovered by Sir W Crookes 
in 1861 has up to the present been known as an essential 
constituent of only two minerals, vi* crookesite a selenide 
of copper and thallium, and lorandite a sulpharsemte of 
the latter dement To these minerals a third mutt now 
be added In hutchInsonlte a new sulpharsemte from the 
Binnentha! which aleo contains thallium as an important 
constituent The crystallographic characters of hutch in- 
sonite were described about a year ago by Mr R H 
Solly who of late years has been particularly succeeeful 
in discovering new mineral species in the Bmnenthal At 
the time of Its discovert very little in the way of ohamtcel 
investigation waa possible owing to the extreme scarcity 
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The Legendary Suicide of the Scorpien 
I have recently come across the following pasahgt liv the 
Rev John Campbell s Travels in South Africa " (London, 
1815) p 38 — Having caught a scorpion near our tent, 
we tried whether naturalists were accurate Ip relating thfC 
if that animal be surrounded with Are and sees he cannot 
escape he will sting hifnself to death However It dtsd 
as quietly as any other animal only darting Its sting from 
it as if to oppose any ordinary assailant The eXperi- 

ment was made near Zwellendam Cape Colony on 
February so i8ij Edward B Poultok 

Oxford Marrh 31 


Propagation of Barthquaka Waves 
A »iw days ago I read Major C E Dutton s book oa 
Earthquakes in the Light of the New Seismology." 
While acknowledging the high merits of this boek I lake 
the liberty of pointing out tome statements which seam 


I refer to chapter xm where the author, quoting t ija 
results of the experimental investigations of Mr Nagaoka 
gives the speeds V, and V, of the normal and transverse 
waves Now a glance at the table on pp >30 and »ai 
■hows that for many rocks the two moduluses E, and E, 
perpendicular and parallel to the bedding planes are far 
from being equal on the contrary the quotient E./E, 
vanes so much as from 143/149 for rhyolite tuff to 
321/175 for rhyolite Hence the physical properties of 
the rocks in question are different in different directions 
and the speeds of propagation of waves are also different 
1 different directions so thst the speeds V, end V, of 
is table being the same for all directions have no real 
meaning for many rocks 

Again in chapter xiii and in other chapters of the 
00k the author refers to normal and transverse waves 
1 rocks It would he better perhaps to apeak of dtla 
tational and torsional waves but leaving the question Of 
terminology out of consideration I observe that it is only 
for perfectly elastic homogeneous and Isotropic bodies that 
the separation of the dilatatlonal (normal) from the 
torsional (transverse) wave take* place with certainty 
We have no right to extend this property to seototropm 
bodies When the body is molotropic the deformation of an 
element on the passage of a wave need not be of a purely 
ddatational (normal) or of a purely torsional (transveras) 
character it is rather of a mixed nature 
1 will not say that seolotropic bodies able to propagate 
purely ddatational and purely torsional waves cannot exist, 
but I observe that such bodies are to be considered rather 
as possible exceptions inasmuch as certain special con¬ 
ditions must be fulfilled in order that the generation of 
purely dilatations! and purely torsional waves should be 
renderod possible So for example the elastic potential of 
a perfectly elastic homogeneous uniaxial body implies IS 
independent constants When we introduce the ooodlti 
" * is may be p 

1 that two t_... 

_it be satisfied so that the n_ 

of independent constants is reduced to three But we 
have no reason to maintain a prion that the conditions (n 
question must be always satisfied 
Of course it is to be understood that a perfectly elastic 
homogeneous uniaxial body cannot be considered as an 
exact ‘ model of stratified rocks it is only very simitar 
to them but it is more than highly Improbable that tiU 
effect of internal friction would neutralise the effect of 
seolotranem if p B tiMW t 

K K Stemwarte Krakau (Austria), March 84 
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* NOTES ON STONEHENGE ‘ 
*V<-Tpx tRK Stas Observation* maps in British 


the cun made in connection with than and the 
attempt to determine a date has been based upon the 
•low change in the obliquity of the ecliptic which is 
continually taking place 

In continuation of my work in Egypt in 1891 and 
Mr Penroae • in Greece in 1892 I have recently 
endeavoured to tee whether there are any traces in 
Britain of the star observations which I found con 
netted with the worship of the sun at certain times 
of the year We both discovered that stars far out of 
the sun s course especially in Egypt were observed in 
the dawn as heralds of sunrise— warning start —so 
that the priests might have time to prepare the sdnnse 
sacrifice To do this properly the star should nse 
while die sun is still about 10® below the horizon 
I stated ( Dawn of Astronomy p 319) that Spicn 
was the star the heliacal rising of which heralded 
the sun on Mayday 3200 sc in the temple of Min 
at Thebes Sinus was associated With the summer 
solstice at about the Same time The equinoxes were 
provided for in the same way in Lower Egypt but 
they do not concern us now 
Mr Penrose found this May-day worship continued 
at Athens on foundations built in 1495 b c and 
aoao bc on which the Hecatompedon and older 
Erechtheum respectively were subsequently built the 
warning star being now no longer Spica but the 
cluster of the Pleiades 

It is generally known that Stonehenge is associated 
with the solstitial year and I hive recently suggested 
that it was originally connected with the May year 
but the probable date of its re dedication 1680 b c 
was determined by Mr Penrose and myself by the 
change of obliquity 

Now if Stonehenge or anv other British stone circle 
could be proved to have used observations of warn 
ing stars the determinitlon of the date when such 
observations were made would be enormously facili 
tated Mr Penrose and myself were content to think 
that our date might be within 200 years of the truth 
whereas If we oould use the rapid movement of 
Stars in declination brought about by the precession 
of the equinoxes instead of the slow change of the 
sun a decimation brought about by the change of the 
value of the obliquity a possible error of 200 years 
would be reduced to one of 10 years 
In spite of this enormous advantage so far as I 
know no one hat yet made any Inquiry to connect 
Star observations with any of the British circles 
I have recently obtained clear evidence that some 
circles in different parts of Britain were related to 
the May year a vegetation year which we know wis 
general over the whole of Europe in early times ind 
which sUll determines the quarter days in Scotland 
If the Egyptian and Greek practice were continued 
here we Oould expect to find some indications of 
the star observations utilised at the temple of Min and 
at the Hecatompedon for the beginning or the other 
chief months of the May year 
Following the clue given me in the case of the 
Egyptian temples such as Luxor by successive small 
Changes of the axis necessitated by the change in 
«•***'» piece due to precession I have looked out for 
thU peculiarity m an examination of many maps and 
pfauu of dretet 

1 h*vt ftlretdy come aero** two example* Jn which 
*■** w * i n °“‘ 
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the sight lute has been changed in the Egyptian 
manner The first is the three circles of the Hurlers, 


will by H C Lukts published by the Society of 
\ntiquanes who were so good as to furnish me with 
a copy and also some unfolded plans on which sight 
lines could be accurately drawn and their azimuths 
determined I am anxious to express my obligations 
to the council and officers of the society for tne help 
thus afforded me 

The second is at Stanton Drew in Somerset con 
sitting of three circles two avenues and at least one 
outstanding stone These were most carefully sur 
veyed by Mr C E Dymond some years ago and 
he was good enough to send me copies of his plans 
ind levelling sections 

How can such plans help us? The easiest way for 
the astronomer priests to conduct such observations in 
a stone circle would be to erect a stone or barrow 
indicating the direction of the place on the horizon 
it which the star would nse If the dawn the star 
was to herald occurred in the summer the stone or 
barrow itself might be visible if not too far away e 
but there was a reason why the stone or barrow 
should not be too close in a solemn ceremonial the 
less seen of the machinery the better 
Doubtless such outstanding stones and barrows 
frould be rendered obvious by a light placed on or 
near them Cups which could hold oil or grease are 
known in connection with such stones and 1 light 
thus fed would suffice in the open if there were no 
wind but in windy weather a cromlech or some 
similar shelter must have been provided for it 
Now if these standing stones or barrows were ever 
erected and still remain accurate plans—not the 
slovenly plans with which herguson and too many 
others have provided us giving us either no indica 
tion of the north or any other point or else a rough 
compass bearing without taking the trouble to state 
the variation at the time and place—will help us In 
this way 

The work of Stockwell m America Dinckworth in 
Germany and Dr W J S Lockyer in England has 
provided us with tables of the changing declination* 
of stars throughout past time or enough of it for our 
purpose 

An iccurate determ nation of e ther tho OMimuih 
(angular distance from the N or S points) or ampli¬ 
tude (angular distance from the E or W points) of 
the stone or barrow as seen from the centre of the stone 
circle will enable us to determine this declination 
This of course only gives us a first approximation 
The angular height of the point on the horizon to 
which tne alignment or sight line is directed by the 
stone or barrow from the centre of the c rde must 
be most accurately determined otherwise the declin¬ 
ation* may be one or two degrees out 
To come back to the two cases to which I have 
referred the Hurlers and Stanton Drew I will begin 
with a reference to the available descriptions of the 
- rclcs 

The three circles of the Hurlers some five miles 
to the north of Liskeard are thus referred to by 
Lukis in the viluable monograph which I hare 
alreidy mentioned 

On the moor about a mile to the south of die 
singular pile of granite slabs which rest upon and 
overlap each other and is vulgarly called the 
Cheesewring there are three large circles of granite 
stone* placed in a nearly straight line m a north- 
nortb-easty and south south west direction of which 
the middle om is the largest being 133 feet in 
diameter the north no feet and the south ioJ feet 
‘ The north C lrcle is 98 feet and the south 8a feet 
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from the central one If a Hfie be drawn uniting the 
Centres of the extreme Cfrdes, the centre of the 
middle ring Is found to be 12 feet 6 inches to the 
wett of It _ 

These Circles have been greatly injured The 
largest consists of 9 erect and 5 prostrate stones 
the north Circle has 6 erect and 6 prostrate and a 
fragment of a seventh and the south has 3 erect and 
8 prostrate In Dr Borlaie s tune 
they were in a slightly better con 
dltion A pen and ink sketch made 
bv him which is extant m one of 
Dr Stukeley s volumes of original 
drawings represents the middle 
Circle as consisting of 7 erect and 
10 prostrate stones the north of 10 
erect and 6 prostrate and the south 
of 3 erect and 9 prostrate The 
stone to the east of that marked C 
In the plan of the m ddle Circle is 
the highest and is 5 feet 8 inches 
out of the ground and appears to 
have been wantonly mutilated re 
cently Two of the prostrate stones 
of the north Circle ire 6 feet 6 
Inches m length 

About 17 feet south from the 
centre of the m ddle C rcle there s 
a prostrate stone 4 feet long and 15 
inches wide at one end It may 
possibly have been of larger dimen 
sions formerly and been erected on 
the spot where it now 1 es but as 
Dr Borlase has om tted it in his 
sketch it is probably a displaced 
stone of the r ng 

If we allow as before an 
average interval of ia feet between 

S e stones there w 11 have been 
tout 28 p Mars in the north 26 in 
the south and 33 in tl e m ddle 
Circle 

At a d stance of 409 feet west 
wards from h in the m ddle C rcle 
there are 2 stones 7 feet apart 
both incl ned northwards One s 
4 feet 11 inches in he ght out of the 
ground and overhangs ta base 2 
feet 7 inches the other is 5 feet 
4 inches h gh and overhangs 18 
inches 1 

I next come to Stanton Drew 
I w 11 beg n by giv ng a short 
account of the stones wh ch remain 
abndged from the convenient pam 
phlet prepared for the Br tish Also 
ciation meeting at Br stol in 1898 
by Prof Lloyd Morgan 
The r rcles at Stanton Drew 
though far less impos ng than those 
of Avebury and Stonehenge are 
thought to be more anc ent than are 
the latter for the rough hewn up 
rights and plinths of Stonehenge 
bear the manes of a higher and pre 
sumably later stage of median cal 
development Taken as a group 
the Somersetshire circles are In 
Some respects more complex than their better known 
rivals in Wiltshire There are three a rcles from two 
of which avenues * proceed for a short distance in a 
more or less easterly direction there is a shattered but 
large dolmen—if we may so regard the set of stones 
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called the cove 
quoit and the 
relations to the 


„ suggest that they too 

___il scheme of conitrtictHXJ- 

_ _ lying in an orchard by top pmdatde 

has nothing very impressive about its appearance—a 
recumbent mass of greyish sandstone, but It seems 
to be a brick in toe Stanton Drew building Bv aom* 



regarded as a sarsen block from Wiltshire it is mors 
probably derived from the Old Red Sandstone of -Mea- 
dlp In any case it 1* not geologically speaking *» 
situ nor has it reached its present position by natitrsl 

regard to two of the megalithic drcles, at first 
sight toe constituent stones seem irregularly dotted 
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about field, but a* we approach them the unevenly 
ylmMjq pooes group them tel ve» 
l lint material of which the greater number of the 
turn block* is composed is peculiar and worthy of 
cental examination It is a much altered rock con 
maag in most of the stones of an extremely hard 
iriBflMi* breccia with angular fragments embedded in 
a i«d or deep brown matrix and with numerous cavi 
tied which alve it a rough slaggy appearance Many 
of these hollows are coated internally with a jasper 
Wte material the central cavity being lined with 
gieamjng quartz crystals 

The majority of the stones were probably brought 
from Harptree Ridge on Mendip distant some six 
miles Weathered blocks of Trtassic breccia showing 
various stages of sihcification there he on the surface 
and there probibly lay the weathered monoliths which 
have bpen transported to Stanton Drew It is 1m 
portent to note that they were erected unhewn and un 
touched by the tool A few stones are of other material 
—sandstone like the quoit or oolite from Dundry 
In the great circle of the visible stones some retain 
them erect position others are recumbent several are 
partially cohered by accumulation of grass grown soil 
Others are completely buried their position being re 
veiled in dry seasons by the withering of the grass 
above them 

To the east of this circle a short avenue leads 
out there being three visible stone! and one buried 
block on the one hand and two visible stones on the 
other But one s attention is apt to be diverted from 
these to the very large and massive megaliths of the 
small N E circle This is composed of eight 
weathered masses one of which (if indeed it do not 
represent more than one) Prof Lloyd Morgan tells us 
is recumbent and shattered From this circle all the 
stones of which are of the sihrioua breccia a short 
avenue of small stones also opens o it eastwards 
The third or S W circle lies at some little distance 
from the others The average size of the stones is 
smaller than in either of the other circles and not 
all are composed of the same material 

The Owe which has been variously regarded 
as a dolmen a druidical chair of state and a shelter 
for sacrificial fire i 4 close to the church 
The dimensions and number of- stones are as 
follow - 

Great Circle d ameter 368 feet 30 stones 


We now pass from general descriptions of the 
circles to the azimuths of the sight lines already re 
fdrred to so far ns they can be determined from the 
published Ordnance maps 
To investigate them as completely as possible with 
out local observations in the first instance I begged 
Colonel Johnston RE C B the Director General 
of the Ordnance Survey to send me the 35 inch maps 
of the sites giving the exact azimuth of the side lines 
Hull he obligingly did and I have to express my 
gnat indebtedness to him 
Of the various sight lines found those to which 
I wUh to direct attention in the first Instance and 
Which led me to the others are approximately read 
lag the azimuths to the nearest degree 

Hurltr* Sumoo Dr*w 

_ 1*» 5« W Ai Lu 11 b K Ai 

8 afarNe to csatral Great arete to Quoit N 17* E 

dMa N **’ E S W arete to great 

Ctom to V arete If 15* P circle N so E 

N sfarete to ttmultti V 19* E 

for the pu r poses of a preliminary inquiry in anhci 
PMgJfc df die necessary local observations with a 
tMMbOte fpr which I am making arrangements, 
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assuming hills half a degree high which roughly 
compensate the refraction correction so that we may 
use sea horizon values we have the following de 
cllnations approximately — 

The Horltn Lai 5° 1 Stan on Drew La j o 

Dec N 38* Dec N 37 

38 3<H 

37 

Here then we have dcclinatio s to work on 
but decimations of what star? lo endeavour to 
answer this question I prepared a diagram 
showing the decl nat on of the three brightest stars 
n the northern heavens having approximately the 
declinations in question for the period o to 3500 B c 
The calculations for o to 000 bc are taken fron 
the tables published by the Astronomisches Gesell 
schaft 1 and have been completed from aooo to 3500 
Br by Dr Lockycr 

Vega is ruled out as its dechnaton is too high 
The remaining stars Capella and Arcturus may have 
been observed so f r is the declinations go Tor 
t me limits wo have — 

D« N C»p 1 Arc u u 

384 500 b 1550 h c 

36 1050 1150 

Ihe interest ng fact 1 ust be pointed out that ibtut 
1000 bc the decltn tion of the two stars vas veiy 
nearly the same 

Now there is no question as to which of these 
two stars we have to deal with for I find by the use 
of a precession il globe that for about 1400 1 ( and 
800 b c the warning stars were as follows for the 
critical times of the year te May \ gist 

November February 

400 ■ A 800 ■ \ 

May Pleudei r ting Pleiades ruing 

Asg A returns ns ng \ 14 t Sirius r s ng 

Nor Capella salting Betelgeuse n» ng 

Feb Capella nsing N 39 E Capella rising N 11 t 
Dec 34 N Dec 37 N 

It 8 quite clear then that we have to deal with 
Arcturus and this being so the approximate dates 
of the use of the three circles at the Hurlers can be 
derived They arc — 

Southern circle aligning Arcturus over centre of central c rcle 1600 
Central N c rcle 1500 

Nor hern tumulus 1300 

I have already pointed out that Mr Penrose found 
the warning star for May morning at the date of 
foundation of the Htcatompedon 1495 bc to be 
the group of the Pleiades As the foundations of the 
Hecatompedon were only built some few years before 
the stones of the centrdl circle of the Hurlers were 
used we ought to find trjees of the observations of 
the same May morm g stars W di there is a 
stone with amplitude E 13° N which when al gned 
from the S circle would have pointed out the nsing 
place of the Pleiades in 1300 B c that it the date 
we have already found from the observations of 
Arcturus I regard th s is an important confirm 
ation of the time of the use of the temple all the more 
as the high situation of the circles not generally 
dominated by higher levels tor some miles renders it 
probable that large corre tiont for bills will not be 
required to be made 

There are alignments in connection with the N 
circle which indicate the introduction of the solstitial 
year but these and some others may wait until locql 
observations have been made before more is said 
about them 

With regard to Stanton Drew it is clear thatfiwe 
are there also dealing with Arcturus Mr Dymdpd s 

I Dr 0 Duaclc worth Vierittfinckrt/l 4tr CttrStka/t 

><Jak!S*4g iWr p 9 



Ievelt give an Idea of the height of the hills so with 
tiw Ordnance map azimuths read to i° the dates 
of the use of the great and S W circles are approxi¬ 
mately as under — 

Great Circle i*6o 

S W Circle 1075 

We seem then to have made a step in advance 
More accurate readings of die Ordnance maps and 
accurate determination of the heights of hills may 
vary the above values slightly But that is an un 
important detail if it can be shown that we have a 
new method of dating what went on in prehistoric 
Britain at the time when the Athenians were building 
the Hecatompedon 

A great amount of local theodolite work has to be 
done for while Mr Lukis only referred to two out 
standing stones at the Hurlers there are many more 
marked on the Ordnance map, there are also others 
besides the “ quoit at Stanton Drew 

I am more rejoiced than I can 

say to know that this local work -- 

has already been begun under 
the best possible conditions As 
it was impossible for me to leave 
London when the significance of 
the alignments was made out I 
appealed to the authorities of 
University College Bristol and 
of the Royal Cornwall Poly 
technic Society for aid Tht 
principal of the college Prof 
Lloyd Morgan together with 
Prof Morrow and his engineer 
ing class have already made 
observations at Stantoi Drew 
and Captain J S Henderson of 
Falmouth an accomplished sur 
veyor sent me last week from 
the Hurlers the angular heights 
along some of the aligr ments 
the means of eight read ngs ob 
tamed with a 6 inch theodolite 
both verniers and reversed tele 
scopes being employed Other 
students of science besides my 
self will I am sure feel their f g 1 -K.upw nuui 
indebtedness for such opportune 
help Norman I otnvkr 
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parabve rapidity of their formation, at tiiowRby Jhb 
fact that some of these isolated stacks af.caii 
glomerate are capped by boulder clay, and mb' 
capitals may here and there be seen to have l £et|p>ed. 
then- covering of thick peaty soil . 

The photograph of the tower of Eccles C&urch,.an 
object made so familiar by Lyell s 4 Principles,'' if 
the last that w is token (in 188 6) and the last that will 
be token for the tower itself was destroyed m cSp5 
Prof Reynolds s photograph of the great Ax mouth 
I landslip gives a good view of the “mighty chasm 
I which separated the foundering mass from the land ” 
The original describe* of this were Buckland and 
Conybeare and a water colour copy by Ruskln of Mr*, 
Buckland t> dra mg still hangs in the Umvpmty 
Museum at Oxford Of Queer forms the " Rock ahd 
Spindle* St Andrews bifeshire photographed by Mr 
G Bingley and described by Prof Bonney and ‘ Lot a 
, Wife Marsden Durham a breccia gash " trans- 
I formed into a sea stack described bv Prof Lebour are 


rut ng on terraetd g > t« > iftca Monntmral Quarry Latcutankln 
Photographed by P of H K Arautroog F R S 


BRITISH ASSOCIATION GEOLOCICAI 
PHOTOGRAPHS 

T'Hr geological photographs committee of the 
British Association and its indefatigable secre¬ 
tary Prof W W Watts are to be congratulated 
on the third issue which completes the first series of 
their admirable photographs There are twenty four 
photographs in this issue all of great interest showing 
much skill in technique and considerable artistic power 
in the choice of the po nt of view from whicn the 
objects were taken They treat of a variety of sub- 
tects chiefly the action of wind and rain frost and 
Ice and sea-waves igneous intrusion the character of 
sedimentary rocks and structures due to faulting and 

There are two good pictures of the remarkable ram 
eroded pillars of Old Red Conglomerate which occur at 
Allt Dearg on the Spey Morayshire and remind us 
of the similar forms which may be seen in much 
younger deposits on the right side of the Brenner as 
we travel towards Italy They were first figured by 
Str Archibald Gelkle who provides a description to the 
photographs iri which he directs attention to the com 
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among the qudintest they would be good puzzles fo 
set a student in examination The most novel subject 
is the wind worn surface of granite disclosed beneath 
the houper mar! in the Mountsorrel quarry one of the 
set oral proofs discosered by Prof Watts of the desert 
conditions which prevailed in these islands and else- 
whirt during i part of the Trias period We have 
selected th s for reproduction 
As this s the last issue of the first senes it is use¬ 
fully accompani d by some introductory letterpress 
which includ s the names of the committee a preface 
table of conte its and other information We learn 
from the preface that the idea of forming a systematic 
collection of geological photographs originated with 
Mr Osmond W Jeffs m 1889 to carry it out a doth 
mittee of the Bntish Association was appointed in iBoo, 
and Mr Jeffs acted as secretary until 1896 by which 
time 1412 photographs had been contributed In 1805 
Prof W W Watts became secretary and by 1003 the 
collection had grown to the magnificent total of 3754 
It is housed in the Museum of Practical Geology, a8 
Jermyn street S W The sens* issued to subscribe* 
and Just completed consists of a selected number (73) 
of these photographs taken from negatives generously 
lent by their owners and furnished with descr i p tion s 
by many of the leading geologists of the day 
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, The success of tile scheme ic shown by the fact that 
ftIqu Resulted in a considerable profit, of this one half 
Jpi been returned to the subscribers in the form of 
additional whole-plate photographs and the other half 
AhU provide funds for carrying on the work of the 
committee for at least four years In a strictly business 
undertaking it is to be presumed that a good slice of 
die profits would disappear m wages of superintend¬ 
ence " and subscribers may therefore regard their 
Additional photographs as a gift from Prof Watts 


THE SOCIETY OF ARTS AND THE LONDON 
INSTITUTION 

Wednesday next a special meeting of proprietors 
of the London Institution will be held to consider 
a scheme for its amalgamation with the Society of 
Arts Pounded in 1805 by merchants and bankers of 
the City of London given a charter two years later and 
housed in its present imposing if rather sombre pre 
mtses m 1819 the London Institution has done good 
work in its day The object of its founders was to 
maintain in what was then a central position an ex 
tensive general library of reference comprising works 
of intrinsic value and utility m ill languages to pro¬ 
vide reading rooms for penodical publications and 
interesting contemporaneous pimphlets and to pro 
mote the diffusion of knowledge by lectures and con 
vcrsationt But since the found ition of the institution 
circumstances have greatly changed and not to the 
advantage of the institution In 1817 and for many 
years afterwards the City contained a large residential 
population which for a long time past has been 
gradually disappearing until now the number of pro 
pnetors who use the institution as a centre of intellec 
tual culture is comparatively small and is more likely 
to grow smaller than to increase In these circum 
stances the board of management has recognised that 
if the Institution is to live and thrive some scheme 
must be devised for increasing its usefulness and the 
proposal to amalgamate with the Society of Arts is the 
outcome of prolonged consideration of a difficult 
problem 

The Society of \rts carries on to a large extent work 
of the same nature as that for which the London Insti 
tution was founded but whereas the institution has 
suffered from residential changes the society was never 
more prosperous But it too has had its ups and 
downs In the early forties of the last century it 
began to show signs of decrepitude and in 1841 a 
committee was appointed to examine its position and 
make recommendations But little seems to have been 
done until measures were taken for obtaining a Royal 
Charter of Incorporation which was granted in 1847 
Then it was proposed to hold an exhibition of English 
industry Prizes for modem industrial art were offered 
and eagerly competed for and bv i8so the membership 
had risen again to is;oo An exhibition of ancient and 
mediaeval art was held which was very successful and 
a proposal to hold an international exhibition cul 
mutated in the Great Exhibition of 1851 Since then 
the Society of Arts has done much good work in pro 
moting industrial art and encouraging inventive 
genius The prosperity of the fifties was followed bv 
aome lean years but for a generation past it has been 
highly prosperous largely owing to the sagacious 
guidance of its present secretary Sir Henry Wood has 
always attached great importance to the constitution of 
the council of the society He has not only sought for 
and fopnd eminent men he has got those who were 
willing to give time and attention to the affairs of the 
society men Jike Sir Frederick Bramwdl Sir F Abel 
§lf W Siemens Sir Douglas Gabon Lord Alverstone 
Sir J W Barry Sir W Preece the Duke of Abercom 
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and Sir W Abney All these gentlemen have served, 
as chairmen of the council, ana the society owes them 
much 

Both institutions are financially strong The London 
Institution possesses a site which is worth at least 
150 oooi besides a fund invested in consols of the 
present value of 31 oooi Its income in 1903 was 
3583 1 and its expenditure was 3616I The Society of 
Arts has an annual income which last year exceeded 
11 oooi a capital fund of about so ooot which has 
accumulated from surplus income during the last 
twenty years and trust funds amounting to nearly 
15 oooi What then are the inducements to the one 
institution and the other to consent to an amalgama¬ 
tion 11 It is not proposed that either should absorb the 
other 1 he suggestion is amalgamation into a single 
body for the promotion of science art and literature 
and their practical applications the members of each 
corporation preserving all their present rights and 
sharing in the government of the new institution and 
in the direction of its future action 

The determining consideration with the Society of 
Arts is that the amalgamation would give it a per¬ 
manent local building Die society does not own Us 
premises They w ere built for it by the Brothers Adam 
in 1774 but the lease has run out and it is now 
1 r u-Ucally a tenancy at will Moreover the building 
Is inadequate for the growing needs of the society and 
the funds at its disposal are not sufficient to enable it 
to build for itself wh reas by amalgamation with the 
London Institution wh ch would sell its Finsbury pre- 
mises ample funds would be available It is believed 
th it tilt accommodat on required could be got for a 
sum of 100 oooi and a suitable site found east of 
Charing ( ross and west of Chanceiy Lane If it 
were decided to erect a building of sufficient size there 
re several other societ cs who would probably be pre 
pared to join in the scheme separate and distinct 
iccommodation beinj, provided for eich much as 
Burlington House now acu mmodates a number of 
independent instill tens 

Hie amalgamati n would give the London Institu 
tion a large access c n of annual income and the 
revenues of the new institution wculd justify the ex¬ 
tinction in perpflum of the annual piymcnt of two 
guineas now requ r d from the proprietors of the 
I ondon Institution wh le leaving them a permanent 
property in their shares disposable bv will or otherwise 
as heretofore the Soc ety of Arts having ipproved of 
this as one of the t rms of amalgamation It would 
be part of the arrangement that anv proprietor pre¬ 
ferring to withdriw from the scheme and to surrender 
his share would be enabled to do so and be paid 25I 
n discharge of his rights and interests in such share 
Those who remained would be members of in institu 
tion of very great importance and influence well en 
dowed and in a po ti n to carr\ into effect many 
cbjccts of the highest public scientific ind economic 
importance 

It is not to be suppos d that the proposed amalgama 
lion will be tairied through without encountering 
opposition but it will probably be found that a very 
large majority of both institutions is prepared to accept 
it In the opinion of eminent counsel the effect of its 
ch irter is to c nstilute the London Institution in a 
legal sense a chanty with the result that its property 
and funds are impressed with a charitable trust and 
cannot be divided or applied to any ottfer purpose than 
that prescribed by the charter Consequently the 
property could not be divided up without serious risk 
If the amalgamation is to be earned through the 
most convenient and least costly wav of carrying it into 
effect would be to promote in Act of Parliament for 
the purpose and granted the authorisation of general 
meetings this wilt be done But on Act cannot be got 
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until next year and a mtc for the new building can 
hardly be secured before the Act » got so that if all 
goes smoothly a year or two must elapse before the 
united societies, to be known as “The Society of 
Arts and the London I istitute/' can receive their 
mends under the altered conditions and in their new 
premises 

Tho idea of thus combining into a single body two 
scientific institutions each of considerable importance 
is a bold and novel one md it is to be hoped that it 
may not fail of success It would be a pity if any 
narrow views or selfish considerations hindered the 
cirrving out of a very interesting experiment Each 
of the two corporations cm supplv much of what the 
other lacks The constitution of the London Institu¬ 
tion is unfortunate It consists of a body of share 
holders the descendants or heirs of the original 
founders many of whom -ire naturally out of sympathy 
with the objects of the institution and no means exist 
of introducing fresh blood or attracting to its member¬ 
ship the men who would most fitly carry on its proper 
work Very early in its cireer the kindred Royal 
Institution altered its constitution disendowed its pro- 
paietors and adopted a more popular and democratic 
organisation Its unfitting success ever since his 
proved the wisdom of the change But tho Tinsbury 
institution possesses considerable property It has a 
magnificent library Its list of members is still 
a showy one ft only requires the infusion of fresh 
blood, it wants new life and vigour The Society of 
Arts is a very populir and vigorous body, full of life 
and energy It does much really useful public work 
Its examinations for instant c attract more candidates 
than that of any other private body in the kingdom 
Its Cantor lectures (which are always freely open to 
London students) in a valuable educitional agency 
But it is hampered by want of larger offices its library 
is fir from being a credit to it and it might well devote 
more ittention md more funds to purposes of re search 
and investigation 

A new institution such as should be formed ought to 
possess the good points of both its parents while avoid 
ing the weaknesses of either It might also form a 
nucleus round which might gather many of the smaller 
societies now often inadequately housed In a suit 
able building accommod ition might well be provided 
tor many other societies scientific literary and 
artistic, which are now scattered about in vinous 
quarters of London 

Even a larger scheme is conceivable Burlington 
House can find room for but i small proportion of the 
scientific bodies of London Why shouldnot this pro- 
posed amalgamation lead to the erection of a second 
Burlington House of whuh those of our larger md 
ncher societies who ire not s itisfied with their premises 
should erect each their ow n part independent certainly 
of one another and yet combined under a common 


NOTES 

Loan Kelvin who has been out of health for some 
tuns underwent a serious peratton on March 39 He 
pasaed a restless night on March 30 but has much im 
proved sines then and appears to be making satisfactory 
progress toward recovery The King and the Prince and 
Princess of Wales have made special inquiries as to his 
condition and there have been numerous callers 
Sir William Ramsay KGB FES has been elected 
a member of the Athenaum Club under the provisions of 
the rule which empowers the annual election of nine 
persona of distinguished eminence in science literature 
the arts or for public services 
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It Is reported by the Exchange Telegraph 
a violent earthquake occurred at Lahore on 
April 4 causing serious loss of life and great d am ag e to 
public buildings and other property , 

A chunt of 30 000! has been authorised by the Carnegie 
Institution Science states for the solar observatory on 
Mt Wilson It <1 expected that the first equipment wfH 
cost about twice th 1 sum ■ 

We learn with s mere regret that Prof Pietro Tacchini, 
formerly director f r many years of the astronomical 
observatory of the Collegio Romano and of the Central 
Office for Meteorology and Geodynamics at Rome died 
on March 24 at s xty seven years of age 
Thi Times states that the Chartley herd of white cattle 
has just been pur hased by Mr J R B Maeefteld, <4 
Cheadle Staffordsh te on behalf of the Duke of Bedford 
who has come forvard and saved the herd from leaving 
the country or falling into the hands of the taxidermist 
An agricultural education and forestry exhibition will 
be held in connection with the show of the Royal Agn 
cultural Society at Park Royal on June 27-30 Any offers 
of exhibits or inquiries should be addressed to the secre 
t ry of the society at 13 Hanover Square London W 
1 lifc taster excurs on of the Geologists Association will 
be to mid Lincolnch re The party w 11 leave L|ndon for 
Grantham o 1 Thursday April ao and after visiting aeveral 
places of gcolog at interest will leave Lincoln for London 
on Wednesday A| r 1 26 The excursion secretnry is Mr 
W P D StebLug $ Playfair Mansions Queens Club 
Gardens I ondo W 

A great historical pageant is in active preparation at 
Sherborne Dorsctsh re to commemorate the 1200th anni 
versiry of the founding of the town bishopric and school 
by St Faldhelm a d 70s The pageant which will be 
presented in the ru ns of Sherborne Castle on June 12-15 
will take the forn 1 f a folk play written by Mr Louis N 
Parker and dealing with the chief historical events of 
the town 

The death of l>r I Bleekrode of the Hague is 

announced in the Uemtcal Ntui Dr Bleekrode s work 
was principally connected with electrical matters his first 
paper in 1867 being on the influence of heat on electro¬ 
motive force In 1R70 he write a paper on a cuf ioua 
property of gun cotton other papers dealt with electrical 
conductivity and electrolysis in chemical compounds 
observations on the microphone Ac 
We regret to see the announcement of the death on 
March 25 of the eminent German metallurgist Prof 
Bruno Kcrl at the age of eighty-one He was pr o f esso r 
of metallurgy at the Clausthal School of Mines and sab 
sequently at the Berlin School of Mines and was the 
author of a number of metallurgical works Hm first 
book on the smelting processes of the Upper Harts 
was published in 1853 Hit important treatise on metal 
lurgy was translated into English by Sir W Crookes and 
T Rohiig in 1868 His books on assaying were also 
translated 

THp importance of the application of mathematics to 
engineering problems has frequently been insisted upon in 
these columns Another instance of the dose connection 
between pure and applied science 1* afforded by an In¬ 
vestigation of some disregarded points la the stabttsty of 
• by Prof Karl Pearson and Mr L Wi 
erred to by Sir William Garetia la co a ww 
tion with the scheme for raising tbs Nile dam, us a resent 
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?5ijft** to fee Egyptian Council of Ministers It appears 
feat (tie tiaory of Urtw a upon masonry dams requires 
Iffrlr WH t Modifications, which will have So be taken into 
CMufdaratioti m all future designs for such works We 
understand that much experimental work on the subject is 
at pr es en t In p rogre ss and that results of great interest 
to hydttuHc engineers may be expected 

Th% aaplvCrsary dinner of the Chemical Society was held 
at the Whitehall Rooms H6tel M^tropole on March iq 
When the president Prof WAT ilden was in the chair 
and many leading representatives of the physical stienti s 
ware present Sir William Church in giving the toast of 
“ Prosperity to the Chemical Society spoke of the 

advances which chemical science has made and declared 
that the advantages which have 1 rrued to the United 
Kingdom as a result of the work of chemists cannot be 
over-estimated Prof Meldola submitted the toast of 
“Scientific Institutions which was responded to by Prof 
J Larmor and Dr R 1 Glazebrook Sir William 
Ramsay proposed the toast of lhe Guests and in ri 
plying Mr Haldane said that as aticnre never stood si ill 
but progressed continually so the Government of this 
country must if the nation ia to hold its own make 111 
increasing use of science m all departments of the Stale 
service He expressed the belief that in the course of 
the next few years the position of science in the Govern 
ment of the country will be much more prominent ind 
that acientific methods will become much more general 
Prof Perry also spoke 

A meeting of the Institution of Naval Vrchitecta will be 
held at the Society of Arts John Street Adelphi on 
April ia-14 Lord Glasgow president of the institution 
who will occupy the chair will deliver his address on 
April ra and Mr W T Smith G B Colonel N Soliam 
and Mr Herbert Rowell will submit papers for discussion 
On April 13 Prof J II Biles will read a paper on the 
strength of ships with special reference to experiments 
and calculations made upon His Majesty s ship Wolf and 
other papers will be submitted by Mr F H Alexander 
Mr J Bruhn Mr R E Froude Mr C t Stromeyer 
Mr A W Johns and Herr S Popper Among the papers 
to be read on April 14 is one on the Admiralty course 
of study for the training of naval architects by Mr 
E L Attwood and another on submarine signalling by 
means of sound by Mr J B Millet of Boston USA 

Thu Royal medals of the Royal Geographical Society 
for this year have been awarded to Sir Martin Conwiy 
(founder’s msdal) for his explorations of various moun 
tain regions of the world and his work among the islands 
of Spitsbergen and to Captain C H D Ryder R F 
(patron’s medal), for the important and extensive work 
which be accomplished while acting at principal survey 
officer on the recent Tibet Mission The Victoria research 
medal, for distinguished service to the ctutc of geo 
graphical research as distinguished from exploration has 
been awarded to Mr J G Bartholomew The Murchison 
grant goes to Mr William Wallace CMG Deputy High 
C o mmi s si oner of the Northern Nigerian Protectorate 
Colonel F R Mauiuell R A haa been awarded the Gill 
m e m o r ial for his explorer ions during many years’ rest 
dent* In Asia Minor, Mr F J Lewis the Cuthbert Peek 
grant for contributions to the knowledge of botanical dis 
trth u tfo u by hit researches into the geographical distnbu 
boa of vegetation in the north of England, and Captain 
HMRp Maud, R E , tbs Back grant for survey work in 
Ipq atpng the southern border of Abyssinia 
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The concluding issue of the PfOfttdingt of the Phila 
delptnn Academy for 1404 contains the reports of the 
secretaries and curators for that year from which It 
appears that the society continues to be in a flourishing 
condition both as regirds its publications and its museum 

In an article published in Naturen for March Mr J 
Rekstad shows the value of photography to illustrate the 
secular variation in glacier terminations the respective 
differinces between two glaciers in August 1899 and 
Septimber 1903 being admirably exhibited In both In¬ 
stances it may be run irked there has been very decided 
shrinkage in the length of the glacier lhe value of 
pholi graphs of this nature is a basis of compmson in 
the years to tome will be very great 

1 \l hive been favoured wilh a copv of No 17 of the 
Bolt h» of the Institute of Muting bngmeers of Peru 
whith contains an or count rf ertain annelid remains and 
ammonites in the Salto dil hrnile and Morro Solar dis 
tnrts by Mr ( II lxson Both firmihops appear to be 
of \« ocr nuun age the higher beds of Salto del Fraile 
be ng remark iblc for the numbei of borings of annelids 
of the genus Tigillitifr this c ntain while the lower Morro 
Solar stritum is noteworthi for its ammonites of the 
group Sonnerati 1 

In the Kip rl and transactions of th< F 1st Rent Scien 
tifk and Nitural History Society for the past year the 
socrctiry tikes o ision l > direct mention to the general 
apathy towards nutters so ntifir prevailing in that portion 
if th county he leprespnts Owing to this cause the 
seasons evursuns wiri poetically a failure and there 
may tx some lonmition httween this ipathy and the 
fact that it has hitherto been found imprai tirable properly 
to arrange md dieplty the nitunl history collections in 
th< Roval Museum 

The 7oologut for Mirih opens with an artule by Mr 
I jdekker on thi small Asiatic mountain antelopes known 
as gnrals lhe main object of the article was to describe 
the Burmese species but in the cOursr of his investigation 
the author was led to lalieve in the existence of two 
Himalayan representatives of this group one of which he 
names Urotragvs bedfordt on account of the type sped 
men having lived in the park at Woburn In the pen 
ultimate line on p 84 wc notice that the word eastern ” 
should be western The second article by Mr John 
Gurney is di voted to Norfolk bird life in 1904 and it is 
interesting to note that in the spring of that year the 
author had the good fortune to see two avocets and seven 
sp< onbills on Breydon Bro id 

From the fisheries branth of the Department of Agri 
culture ind Technicil Instruction fir Ireland we have re 
1 eived 1 copy o( No 4 of At lentific Investigations contain 
ing an account by Messrs licit and lattersal! of schtcopod 
trusts lean* from the north 1 1st Atlantic slope and a note 
on one genus of the same group by Dr ( alman In 
proposing several new generic types the authors of the 
first paper suggest that these may prove of only temporary 
value and add the rem irk that these if not forgotten 

will at least cease to be harmful whenever the fashion 
of reviving deservedly forgotten names has run its due 
course Dr Caiman proposes the name NematobracMon 
to replace his Nematodaetylus of 1896 which he regards as 
preoccupied by Richardson 1 Nemadactylus Evidently 
neither of the three authors are in sympathy with the 
rules for nomenclature in zoology drawn up by the Fans 
committee 
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Da T H Morrooimv to th* Proceeding* of th« 
American PhtkMopfakal Society for the last quarter of 
1904 run* a tilt at the generally accepted view ae to the 
morphological superiority of the mate eax in animal* 
Among invertebrate*, he urge*, It 1* always the male which 
i« of inferior aim and development, while a* regard* verte¬ 
brate* although the mate* have fa many cam* mcured 
superiority in the matter of bodily nxt and secondary 
maual character* yet a* regard* the generative organ* 
(notably the euppremion in certain inttance* of one 
ovary) the advantage, from the point of view of ipeciallea 
tiop and development, la largely on the itde of the female 
'While admitting that different morphologiit* might e*tl 
mate the value of them character* differently the author 
1* inclined to give the greatest morphological value to the 
higher development of the reproductive organa 

In dl(cutting in the tame itaue the origin of the mark 
tnga of orgamem* the late Prof Packard arrived at the 
conclueion that them are dependent on the phyncal rather 
than on the biological environment The alleged inttance* 
.of Miillerlan ” mimicry be explained for example 
by convergence due to the action of umilar phyaical and 
climatic cauaea aince he regarded the attack* of bird* as a 
negligible factor Again the frequent instances of colour 
and pattern resemblance between different animal* he 
attributed to pigmentation caused by exposure to sun 
light and shade due to the repetition of fundamental 
colour* To claim that Mullerian mimicry he added 

i* due to the attacks rf beds is to overlook the fact of 
the existence of stripes bars and spots on the wings of 
palaeozoic insects which flourished before the appearance 
of birds and even of modern types of lizard* 

Tlir Ptprrl on the th rd outbreak of plague at Svdnev 
in 1903 by Dr Ashburton Thompson 1* nteresting as 
thawing how an epizooti of plague among the rat* pre 
ceded the two cake# of hu in plague From Julv 15 1902 
to April 30 1903 31 t7j rats wer* caught of which 17 160 
were examined and found to be free from plague On 
May 12 a rat was found 01 certain premise* which on 
examination proved to le nfectrd with plague end up to 
Auguit 15 14 671 rat* and mice were caught of which 
in rat* and 50 mice wer ascertained to be infected with 
plague From then until December 1903 13 389 rat* and 
mice were captured of which none was infected The two 
human cases occurred on June 20 and July 4 1« during 
the period when the epizootic existed among the rodents 

Thx February number of Indian Public Health (1 No 7) 
contains several papers of interest notably one criticising 
the plague policy of the Indian Government in which It 
1* concluded that the onl> way to grapple with the plague 
problem ■■ the formation of a properly organised and 
equipped permanent publ c health service for the country 

In the course of a report on the characters and analyse* 
of kweet potatoes cultivated in Jamaica Mr H H 
Cousins writing in the Wert Indian Bulletin (vol v 
No 3) record* the fact that the procee* of cooking to 
creases the eager content of tweet potatoes very consider 
ably Further experiments are being undertaken to ascer¬ 
tain the exact chemical nature of the change A com 
pari eon of tuber* fraahly dug with other* that bad been 
stored for aotne weeks indicated that during storage there 
is alto a development of sugar* at th* expense of other 
substances to the tubers 

Vauous kinds of citrus fruit* including orange* pome- 
grapefruit, and more particularly lemon* and lime* 
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are liable to suffer from the ravages of a parpattfe fjwjgl 
CoBetotrichum gleeetporiMet, which attack* jgfr 

cause* »pot or canker on the fruit or hay MW 
abscission of the lafloreecence The fungus BH bqw ■*> 
ported from venous orange growing countries, <* 

account of it* partiality for lime* planters in the Whflt 
Indies will do well to consult the account by Mr P H. 
Rolfs which Is published in the Bulletm, vol ill, part tt, 
of the Department of Agriculture Jamaica » 


Th* publication of pamphlet! dealing with th* euiUva* 
tion varieties and market requirement* of writ known 
commercial plant product* as instituted by the dimeter 
of th* Royal Botanic Garden* Ceylon 1* a practical and 
important phase in the development of economic botany 
In vol 11 No* 23 and 25 of the Circular* of tb* gnrdpna, 
Mr H Wnght take* up th* subject* of ground nut* and 
castor oil plants rhe best quality of ground nuts, and 
these can be grown in Ceylon are bought for eating, hut 
the demand 1* limited, on the other hand the require¬ 
ment of the nut* for oil crushing although th* price 1* 
less remunerative is practically unlimited and the cake 
furnishes an excellent cattle food In the castor seed trade 
It does not appear that Ceylon will become a formidable 
rival to India 


Ihs Cerro de Pasco silver mines are the^most remark¬ 
able in Peru having been worked since the year 1630 At 
the present day operations are chiefly confined to the re¬ 
working of old alags and waste heaps On March tl, 
1902 a Government Commission was appointed to make 
i survey of the*, mines and the report of the commission 


1 has now been published in the form of a Boletm Issued 
1 by the Peruvian Corps of Mining Engineers Illustrations 


and description! of the smelting works are given and it 
11 noted that the output in 1903 amounted to 7213 ton* of 
matte containing 4071 tons of copper It is curious that 
these ancient s lver mine* should develop as copper mines 
in depth 

A NOTX in Nature for January 26 (p 305) referred to 
Adelaide in South Australia and Coolgardie Western 
Australia as tfie place* having the highest maximum 
temperatures recorded in the British Fmpire Mr W E 
Cooke Government a*tronomer of Western Australia write* 
to »av that Marble Bar in the north west division of that 
State is very much hotter than Coolgardie The *n**n 
of the daily maximum temperature* for January 1905 was 
io 9°8 and the highest reading 120° 5 He add* that at 
Jacobabad in India the average daily maximum tempera-- 
hire it m°6 in May na°7 in June and 107*8 to July, 
and at Duem in the Egyptian Soudan the mean maximum 
for Marrh 1902 waa 114 0 4 and the absolute maximum 
4 

Wa have received from Mr J van Breda de Haan a 
copy of a valuable senes of meteorological observations 
made during the year 1901 at the State Botanical Gardens 
at Buitenzorg Java The observations are made with the 
view of explaining certain problems connected with vege¬ 
table physiologv and consequently special attention It given 
to air and underground temperature humidity and sun- 
shine and more particularly to the Intensity of rainfall 
showers Observations and monthly mean* are given for 
several hours of tach day, to addition to dally meant 

The Quarterly Journal of the Royal Meteorological 
Society for January last contains an interesting paper oh 
the decrease of fog to London during recent yean The 
result* are given for months and for seasons for each of 
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InWtHlirM jur» i 9 ?f to 1903 based upon the obeerv 
MW far London (Brhtton) puMUhed in the duly weather 
Melt of the Met e orological Office The mean annual 
fWOfaf flf lofty day* w 5$ of which 45 occurred in the 
half of the year Dividing the thirty-three year* 
ktfo three equal period* the reeult it for the first period 
♦ liman of Jj, for the eecond 69 for the third only 41 
Since the # year 1888 a steady and uninterrupted decreaie 
Is dw«B to the mean annual number of fogs Among the 
principal agencies which may have conduced to thi* deair 
able result must be mentioned the efforts of the Coal 
Smoke Abatement Society and the London County Council 
alao the use of incandescent gas light and electricity 
hat, at pointed out by Captain A Carpenter and Mr C 
Harding the increase of wind in recent winters is prob 
ably chiefly responsible for the decrease of fog As we 
have remarked before the geographical situation of 
London is from a purely meteorological point of new 
eminently favourable to the development of fog and the 
only permanent improvement we can hope for is an abate 
ment of it* more injurious effects caused by the imperfect 
consumption of coal and gas 

Wt have received a copy of part 1 of the Katalog 
der Bibliothek der Naturferschenden Geaellschaft in 
Danxlg ’ published at Danzig in 1904 Although the 
fiat of books included is not completely representative this 
publication containing the sections mathematics and 
astronomy may be found useful to those desiring to refer 
to the work* of certain authors on these two subjects 
The range of subjects is a wide one and the books are 
entered under the names of the authors 

Having occasion recently to devise a short focus spectro 
graph Prof Wood of the Johns Hopkins University 
found it necessary to make a study of the distribution of 
light (monochromatic) in the different orders of a typnal 
grating His method a beautifully simple one is de 
scribed and illustrated in No a vol xxi of the Aetro 
physical Journal The result showed that in the typical 
grating experimented with half the reflected light was 
concentrated in one spectrum ind as the grating re 
fleeted about 76 per cent of the total incident light this 
means that about one third of th s total was found in the 
One spectrum which was one of the taro flrst orders It 
Was also found that the rulmg mikes little or no difference 
»o the total reflecting power of the speculum Two flint 
priema of 6o° would give about the same average dis 
paraion as that produced and according to Pickering s 
table in Kayser a Handbuch they would transmit a 
Iktle more than twice the light reflected In the firtt order 
of the grating used 

Th* Psycho logical Bulletin u a contains reports of 
the proceedings of the thirteenth annual meeting of the 
American Psychological Association and of the fourth 
annual meeting of the American Philosophical Association 
which were both held at Philadelphia on December 28—30 
Abatracte of tha papers are given Invitations on behalf of 
Harvard University to bold the next annual meeting m 
Cambridge Mass, to signalise the opening of the Emer 
non Hall of Philosophy were accepted by both associations 
and jt is proposed that tha Western PhSoaopfaical Associ 
atkuf and tha Southern Society for Philosophy and Psycho 
tdgy shall also meet at (ha some time and place 

A COtouaap plate of a new specie* belonging to a new 
*W*W of Hydrachmda is given in th* JRs m W eva ti of the 
Lomfcardv Institution xxxnii 3 in illustration of a note bv 
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Mr R Mooti on the new " find •’ This water mite wae 
obtained in cold springs on the right bank of the Astsa 
near CeppomoreUi and has been named Polyto plucophora 
Hie same writer in another number of the same journal 
discusses the horizontal migrations of lacustrine plankton 
and finds in mountain lakes that, in addition to the known 
vertical movements there are well marked diurnal migra 
tions of the small crusta ea to different parts of the lake 
depending on sunshine and shade 

In the March number of, the American Journal of Science 
Mr Charles S Hastings utilises some observations of the 
power of accommodation f the eye for light of different 
wave lengths to make a complete determination of the 
optical constants of the eye for all conditions of accom 
modation and for ait colours The results are given in 
two tables by the use of which all problems connected 
with the purely optical properties of the schematic eye 
may be solved 

In the course of an investigation of *radio active muds 
which is published by Prof G Vicentim in the Atti of 
the Royal Venetian Institute (vol lxiv 11 535) the con 

neetton existing between the ionisation produced by the 
mud and the quantity of material used is experimentally 
ascertained When the mud is spread uniformly over a 
definite area the intensity of the radiation Increases as 
the thickness of the layer is increased but a direct pro 
portionality does not exist between them After a certain 
point moreover the radio activity is not increased by 
adding fresh material Mr H S Mien in a paper reud 
before the Royal Philosophical Society of Glasgow on 
January 25 alto dealt with radio active water and mud 
the material in this cate being derived from the springs 
of Bath and Buxton An interesting point which it 
established incidentally is that the fluorescence excited in 
a sensitive plate by the radium rays plays only a very 
minor part in the production by these rays of a photo 
griphic effect 

An interesting investigation of the seondiry radiation 
produced when the 0 and y rays of radium impinge on 
metallic plates is publ shed by Prof J A McClelland m 
the 7 raniachont of the Rtyul Dublin Society (vol vm 
No 14) It is shown that the secondary ray* are not pro 
duced merely at the surface of the plate struck by the 
primary rays but that they come from all parts of a layer 
of considerable depth Apparently the less penetrating 
0 rays are more efficient in producing a secondary radl 
ation thin the 7 or highly penetrating rays The nature 
of the secondary radiation depends largely on the character 
of the metal employed the greater the atomic weight of 
the latter the greater is the amount of the secondary radi 
ation produced by it Of all the substances experimented 
with lead gives rise to the greatest effect both as re 
gards the quantity of the secondary radiation and its pene 
tratiog power Die secondary radiation consists appar 
ently entirely of a specie* of 0 rays that is of negatively 
charged particle* capable of deflection in a magnetic Arid 
Perhaps the most important feature of the paper lies in its 
directing attention to the necessity of considering secondary 
radiations in all measurements of the absorptive power of 
subetances with regard to the rays produced by radio 
active bodies 

Ws have received a copy of a memorandum on the con 
structlon and verification of a new copy of the Imperial 
standard yard by Mr H J Chaney superintendent of 
the Sfandarde Department of the Board of Trade Since 
the ongiosll standard yard of bronze was made some sixty 
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year* ago It has been found that bar* which are con* 
strutted of copper Alloys do not mt*ui their original length 
with that degree Of accuracv now demanded for scientific | 
purpoeee The new copy (I P) le made of an alloy con 
taming 8981 per cent of platinum and 1010 per cent of 
iridium such an aiioy being little affected by change* of 
temperature and not at aO by oaidatlon a« the alloy 
admiti of a high specular polish the fine lines marking 
the extremities of the yard can be traced directly on the 
bar without the intervention of gold plug* or pint, a* in 
the older type Instead of using the old solid 1 Inch 
section for the purpose of r lightness the to-called 
Tresca section has been adopted The memorandum 
gives full details of the verification of the length and a 
description of the apparatus utsd Including the thermo 
meters by which temperature was measured and a new 
micro*.opic comparator similar to that used at Pans 
by the Comitd international dee Poidt et Mesures This 
instrument has been purchased by the Board of Trade and 
mounted In a special chamber at Old Palace Yard West 
minster « 

Vassn a of fused quart/ can now be obtained tom 
menially and on account of the remarkable properties of 
this substance a wide field of research at high temperatures 
would appear to be opem J up by their use In high 
temperature gas thermometry for example where glass is 
excluded on account of its c uparatively low melting point 
and platinum on account ut ts permeability to hydrogen 
fused quartz promised to be an ideal envelope Unforlunately 
Villard Ins found thit fused quartz is also permeable to 
hydrogen at high temperatures well below its melting 
point and Jacqucrod and Perrot have proved that helium 
resembles hydrogen in th s respect In the current number 
of the Comptet rendut (March 17) M Berthelot shows that 
the use of quartz vessels is still further limited as both 
oxygen and nitrogen tan penetrate into hermetically sealed 
quartz bulbs at 1300° ( lhus carbon hcatid in sealed 
vacuous quartz tubes for h If an hour at 1300° C gave 
a mixture of nitrogen and carbon monoxide on cdoling 
the tube and extracting the gases Experiments were 
made on other substances and all the facts pointed to the 
conclusion that at a high temperature fused silica behaves 
towards gases like an in nal membrane susceptible of 
endosmotis and exosmosis the phenomenon depending 
partly on the thickness of the wall It is dear therefore* 
that before this substance can be used with confidence In 
high temperature work a further study will have to be 
made of its defect# in this direction 

1 ns Comfits rendtu f< r Marth 27 contain -in interest 
mg paper on the eryosropu behaviour of hydrocyanic 
and by M Lespieau According to the view* of Nernst 
and i horn son on the relation between the dielectric capacity 
and the power of electrolytic dissociation the fact that the 
dielectric constant of prussic acid is higher than that of 
water ahould give the acid a higher diasociating power 
M Lespieau bas accordingly carried out a eerie* of ex¬ 
periments on the lowering of the freenng point of this 
substance by the addition of alcohol chloroform benzene 
water trichloracetic add sulphuric acid potassium iodide 
and nitrate and has found that for the first six substances 
the cryoecopic constant 1* between 19 and so whilst for 
the two latter it » approximately double Hence the two 
acid* which are strongly dissociated in water are not 
sensibly dissociated In prussic acid solutions of the same 
strength and this is in accord with the experiment* of 
K^ilenberg who found that these solutions were bad con* 
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ductors these facts bpmg In contradiction With 1 
heory On the othtt' band the solution* of 
salts in hydrocyanic pcid were found by Kahleoberg T \ 
better conductors than aqueous solution* of the sanW oy 
central ton and this agree* with the ayoacop tc 
according to which the two salts are nearly completely 
dissociated into their ions in prussic aod 

Mb W Woods Smyth will give a lecture*on *Tbe 
Bible in the Light of Modern Science at Stafford R6Mp*> 
1 ichborne Street Fdgware Road to-morrow April 7 
nt 5 p m 

Musa* Watts and Co will shortly publish tor th* 
Rationalist Pres* \saociation Prof Haeckel’s 44 Evolution 
of Man being 1 translation of the recently issued fifth 
edition of Anti r pogenie 


OUR AGRONOMICAL COLVIN 


Couri 1905 a (GiAcoBim) —A second tdegtSm fro** 
the Kiel CentriMrlle announces that comet 1905 « was 
observed bv Prof Aitken at Lick on March a? The 
position at Mird *7d 7h 157™ (Lick MT) Wa* 
RA =sh 48m J5 dec = + ta B 35 43* 

Apparently then the northern declination is increasing 
and not decreasing as previously stated An error In the 
key by which the code telegrams are transUjjMksubstituted 
decimation for N P D so that the dailj^Pffvement in 
declination should be read as plus 1® 14 ^ 

The following elements have been computed by Dr E 
Stromgren from observations made on March *6 28 and 
30 and are given in Circular No 76 of the Kiel Central 
stelle together with a bi-dally ephemeris extending from 
March 30 to April 23 — 

Elements 

T 1905 April 3 2098 (M T Berlin) 

“-357 9 49 ) 

a **156 7 94 M905° 

5 41 37 48J 


Kphetnem 

12k (Af T 

Berlin) 




lo* A 


b m » 

6 31 16 

+ aj 269 

98661 

098 

6 40 5 

6 49 13 

+ 37 39 9 
+ 39 48 1 

9 8745 

093 

6 Sf 39 

7 8 aa 

+ 3« 509 
+ 33 47 9 

9 8855 

087 


Brightness on March *6 * 1 o 


Photography 01 th* Coxoaa without a Total Ecuma 
—According to a note communicated to the French 
Academy 0? Sciences and m the opinion of M J Jenseen, 
M A Hansky has succeeded in p 
of the unedlpsed sun The p 1 -*- 
a 12 inch telescope m the « 

sphere which c 4 - - 4 * 4 

summit of Morn oianc 
After a number of preliminary experiment* on the 
selective absorption of screens dyed with various^ aniline 
colours M Hansky obtained a combination whicfa.abeorbM 


rne opinion 01 m j 

1 in photographing the corona 
photograph* were taken With 
„xceptiofi*Uy transparent etmo- 
t the observatory situated on the 


suffer absorption or dispersion 
terfestrial atmosphere he used this 
twelve negative* The Individual screen* were 
by soaking a fixed undeveloped Lumttrs **“ 

the Suitable dye* 1 *'- 4 “- 

re-arranged inter _ „ 

particular disposition of the 
resulting picture The direct 


___the# wt 

o false affect due to attf 
grain ” might affect the 
photoepbem and cftWmO- 
-u— **-*- -A-s- jp* 
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I the tame form, (hut testifying to their tolar 
Soma <rf the negative* war* phqtQgrephkally 
1 by repeated copying, end reproductions of them 
mined to the academy In pretexting the com* 
U Jentten—to whom M Hansky acknow- 
i hi# obligations for ateUtmce and advice—etated 
" the photograph* actually now the tolar corona 
jrlth co Intensity and c perfection poly known on the 
phptdyrC^h* obtained during total ecflptet" {Campus 

*fttana *rtm«tei« roc Tpitm's Fiatr Paaiomc Conn 
(1W7 II) —Although Tern pel’* first comet hat not been 
eato during ita last three perihelion pusagqe, 1t twee 
11879, M A Gautier, of the Genera Observatory, thinks 
that the probability of its rediscovery this year le great 
enough to justify a careful search For this reason he 
refMUisfaes, in No 4008 of the Ailronomuchs Naeh 
tpekU », the element* he prepared for the 1898 apparition 
reduced to the mean equinox of 19050 Ae thl probable 


April 8 « respectively, the mean date being the most prob¬ 
able. The declination varies from -16 0 to —js® to that 
the more southerly obaervatories are more likely to be 


Riant Ascensions or 1120 Southkhn Stars— In an 
appendix to 1 Observation* made art the Hong Kong 
Observatory during 1903," Prof W Doberck the director, 
publishes the right ascension* of a no southern stars for 
the epoch 1900, as determined from observations made j>y 
Mr J I Rummer and himself during the yean 1898 to 

observations were made with a 3-Inch Simms semi- 
portable transit instrument, which together with the 
method of reduction and the comparison* with other cata¬ 
log osis briefly discussed in the director’s preface 


tude, the variation of the R \ from Stone’* correspond¬ 
ing value the proper motion and several other particulars 
are given for each star 

Til* Iris Diaphragm in Astronomy -In r commum 
cation to the French Academy of Sciences, M Salet states 
Chat he has recently and usefully adapted the Ins 
diaphragm to a telescope in which the magnification em 
ployed Is 500 The diaphragm is placed very near to the 
plane of the micrometer wire* in front of the field lens 
and its ration d'itn it to prevent the light from the sky 
JUKI from the illumination of the wires from reaching the 
eye when feeble objects are bring observed, the diaphragm 
being dosed by an external cylinder when the object has 

*- 1 -*“ *“ **-‘ *‘ u By reducing the 

'“*■-1 also re- 


been brought to the centre of the field 

' ‘ ' *' ‘‘ ' ‘ the d 

of 1— w -- 

i being made ( Comptet 

' Wavx-lxnoth* —A question 


extant of the micrometer wires, the diaphragm t 
duces, or eliminates, the effect of astigmatism 
observations of double stare are being made (C 
r tndtu, No 9) 

Constancy op “ Spaxx 

which is of first importance ___ ... 

ateOar l!n*-of-slght work, vis that of the constancy of 
Wave-lengths in spark spectre taken under vinous con¬ 
dition* of discharge, has recently been re-mve*tlgated by 
Mr G. W Middlekauff at the Johns Hopkins University 7 
A detailed description of the apparatus and method* em- 
ployed, together with the result* obtained, appear in No s, 
SOU xxf. of the Aitropkyncal Journal 
Me, Middlekauff used a concave Rowland grating of 
*•,000 Hnea to the Inch and a focal length of si 5 feet 
The self-induction in the spark circuit omM be varied from 
♦00007 to 0001a of a henry, and the capacity from 00085 
tq 4*0739 of a microfarad, and the results obtained afford 
abnbg evidence that in the case of a spark discharge in 
jdivafcotaMMtofaerlc pceeeure, no " shift " in wavelength 
w produced by variations of self induction or capacity 
KO. 1849, VOL. 7 l] 


within tbs above 


A farther result obtained W*h 
mgth* in the are and tb* spark 
elements are not measurably different 


A7 AT/SJICit OF VARIATION' 

PAPER constating mainly of a large number of 


of v»nation has recently been Issued by tb* Washington 


_ to be of high 

__ ___ They afford an 

excellent example of the peculiar value of insect studies la 
reference to many difficult problems in biology—a point 
which has lately received fresh emphasis from Prof 
Poulton's valedictory address as President of the Entomo¬ 
logical Society of London 

rhe authors start with an ' Introduction, ’ in which 
they declare choir • belief In the marked betterment and 
effectiveness of practically all variation study when pursued 
from the point of view of the biometncian , adding, how¬ 
ever, that “ from the writers’ point of view the sfeidy of 
variation Is a phase of biology, and not of mathematic* ” 
Dealing with the special advantages presented by insect 
data in this inquiry, they assert that the phenomena pf 
complete metamorphosis afford a leudy means of distin¬ 
guishing variations which are strictly blastogefik from 
others which may be in large part acquired lhis, it 
may be remarked, 1* only true under certain limitation* 
It is not the case, for instance, a* the author* appear to 
think that the imagmal colour-patterns of lepidoptera are 
uninfluenced by the conditions obtaining during Individual 
development 

Coming now to the mam substance of the paper, We 
find a senes of short articles or section* giving statirtlcs of 
variation in some two down species of Insects Among the 
structure* thus dealt with are the venation and costal 
wing hooks in bee* and ante, the venation in gnats, the 
colour patterns of sundry beetles, wasp* and bug*, the 
eye-epots of certain butteiflie*. the tibial spines, tarsal and 
antennal segments, tactile hairs and elytral stnw of other 
insect* of various orders In the rose of the hive bee it 
1* Incidentally shown that the parthenogenetically pro¬ 
duced drones are as subject to variation in their wings as 
are the worker* of biparental ancestry The result* are 
in many rate* graphically summarised in the form of the 
frequency polygon, and the " mode ’ standard devia¬ 
tion index of variability ’’ and coefficient of vena¬ 
tion are duly reckoned and recorded In accordance with 
approved biometrical methods It is interesting but not 
surprising to observe thst the frequency curve is usually 
in fair correspondence with the law of error 

The paper ends with a section devoted to general 
results ’ Here we think that too much is made of the 
difficulty of distinguishing between congenital vanation 
end acquired modification For practical purposes die 
distinction is usually obvious enough A little later the 
author* observe The most satisfactory answer to the 
question of the hereditary transmission of acquired char¬ 
acters will come as the result of a quantitative (statirtical) 
study of variations known to be blastogenlc compared with 
a similar study of variations known to be acquired both 
studies to be mode on complete sene* of individuals bred 
under quantitatively determined life conditions ” This 
teems to us somewhat like using a steam hammer to creek 
an egg It is not astonishing to find that there is little 
or no evidence of differing selection-value in the variable 
number of spots on the elytra of-a ladybird, but it hastily 
seems clear that the author* are justified in claiming this 
fact, together with *n apparent change of “ mod* ’ 
between the year* 1895 and 1001, as evidence in favour 
of “ determinate vanation Before any each inference 
can properly be drawn, the question of possible ctwrelatioo 
ought at least to be considered The author*, however, 
•reive on the whole subject at the satisfactory coochittoa 
that natural selection “ is after all a logical neceaaity find 
undoubtedly an actual actively-regulatlv* factor ” In the 
formation of specie* F A. D 

•yVmwm L. Mhe* mi'imby 
-From tb* Pnttftdntt* 


S DC, 1*04) 
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INTERRUPTERS FOR INDUCTION COILS 
TT has been thought that an account of the mors tm 
portant forma of interrupter would not ba unwaleoma 
to raadara of Natubs 

A rotating air break interrupter ia shown in Pig » 
An accurately balanced braaa fly wheel r w drivoa 
by a email motor la fitted with two tnaulatlng tegmenta 
i a let into ite periphery Bearing on the fly wheel are two 
copper gauce bruehee a, and a, the circuit ie interrupted 
aa each brueh elip* over from the bran to the meulating 



portion of the rim It ie evident that the arcing wh th 
occure at the break netees tetee the uee of a fire proof in 
eulator A email piece of elate (a in Tig i) ie fitted imme 
dietely behind e ch braee segment and this takes the spark 
it Is easily renewed the remainder of each insulating 
segment consisting of vul anised fibre 
So far as the writer s aware this type of interrupter 
was first described by Wadsworth in 1894 » nd was used 
by Prof Michelson in some Geissler tube experiments 
(Amtncon Journal of Science pp 496-501 December 1894} 
As might be expected the suddenness of the break depends 



on the speed of the motor (or frequency of interruption) In 
Fig a are plotted the results of some experiments bearing 
on this point It will be si.en that for a given value (root 
mean square) of the primary current an enormously greater 

KSinfttsSWr* “• ^ “™“~* 

This fonn of interrupter it not very expensive and works 
very satisfactorily so long as the primary current does not 
exceed about 5 amperes It shares with the platinum In 
terrupter the advantage of cleanliness Renewals and repairs 
cost very little ae the only parte which am subjected to 
NO 1849, VOL. 7l] 


any con skiers bit wear are the slate di s t an c e fI so m ) I 
rim of the fly whsel may occasionally require tnituttitj. 
It ts important to keep (he edges of the bras* tmkm 
segme n ts and the surface* of th* date dlstaoee-ptecerdsasr 
by the occasional application of fine sand-paper 1 

In Pig 3 sr* shown the essential parts ofth* Wd## 
of a double-dipper ’ interrupter The double motdr- 
dnven crank c came* two connecting rods cx, deck of 
which is attached to a cr o ss h ead c h Bach erase h ea d if 
fixed to the top of a stiff rod a which passes between jth# 
guide-springs o s and through the guide-block OB ?1M 
latter is supported by a strong bracket ■ screwed to th* 
stand supporting the motor Each reciprocating rod Spdf 
in an amalgamated copper wire c w which dipt into the 
mercury It will be readily teen that by the adoption of the 
two-crank arrangement the frequency is doubled for a give* 
speed as compared with the single-crank interrupter, far 
while with the latter there 1s only a single break per ravel *. 
tton the former g ves two breaks per revolution one of th* 
contact rods or dipper* entering the mer 
cury shortly after tne other ha* left it Th* —s. 

mercury cup itself is made adjustable in a 
vertical direction and is as usual Immersed n*TTT P 
in alcohol wOw 

The curve marked double dipper ’ in HV If 

Fig 4 gives the results of a test with this i\ jL 

form of interrupter The frequency of inter '^1 lr K 
ruption was ss The results correspond fairly \\// 
well with those plotted in Fig 2 for the vjl 

rotary air break interrupter at a frequency »L 

of 40 HP 1 * 

Thu type of interrupter is comparatively TT 
cheap and simple and work* very steadily*** R 
There is no compl cated mechanism to git 
out of order and only a small quantity of g 

mercury is requ red (about alb ) n 

One of the most successful types of rotary d-0* 

fhterrupter is the mercury jet interrupter f ¥ 
Several varieties of thie have been used One t ■ u i, 

of the best known is shown in Fig j The 6 air 

vertical motor driven shaft a carries a E l B 
cyl nder c the lower portion of which is cut II 

up into a number of teeth T The shaft s 
is continued downwards and peases through 
the m«r ury |u p casing The mercury 
pump e of very simple construction and Is 
shown in F g 5 (6) Inside a flat oval box 
which forms the pump casing are arranged 
two thick toothed wheels One of these is 
mounted on the lower end of the shaft a 
which carries tl r toothed cylinder Fig 3 (a) 
and dr ves the c ther Ine wheels fit the . 

Inside of the cat ng very closely and are 
arranged to rotate as indicated by the arrows I |o 
in Fig 5 (b) The mercury imprisoned JJ 

between the teeth of the wheels and the ||cw 

casing Is consequently carried round and II 

forced through the nozxle The issuing fins f 

jet of mercury mj—F ig 5 (a)—Is directed » 1G 
against the rotat ng teeth the break taking 
piece at the vert cal edge of a tooth The height of the 
nozzle n Is adjustable and by this means th* magnitude of 
the current may be regulated at by raising the nozzle the 
jet will be d rected against a tooth for ¥ longer period, 
and the current w 11 attain a larger value before the break 
takes place Ihe entire mechanism of this interrupter ia 
contained In a strong cylindrical glass vessel the lower 
portion of which contains mercury in which the pump ia 
immersed and with which the pump chamber freely com 
mumcates by mean* of a suction orifice while above th* 
mercury is the usual alcohol filling the bulk of th* veasel 
If in good working order the mercury jet interrupter 
gives excellent results os may be seen by referring to the 
curve marked mercury jet in Fig 4 which cenasBOM* 
to a frequency of iaterniption»40 A comparison of this 
curve with that given in Fig s for the rotating air-break 
interrupter at once shows the superiority of tbs jet latte* 
rupter The mercury jet interrupter u much mors.expensive 
and complicated than the' double-dipper 1 type, and rwufctt 
a larger amount of mercury but it yields somewhat hatter 
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f 6 to shown tb« Wetoneit Inttrrupttr A Surge rect- 
-1 containing dilute sulphuric acid it 

— wr, me 


«. >Fh* terminal T. to In connection with the lead 
t, tp, which tonne the kathode The bndge-piece a 



wipoortt two rack rod* a and the anode terminal t, Each 
rack rod i* geared with a pinion by meant of which it 
may be raised or lowered a* required x h being the milled 
haada for turning the pinion* The rack rod* are continued 
downward* in the form of thinner rod* encircled by glass 





tube* OT and finally end in stiff platinum point* pp around 
which the tapered ends of the tubes fit very closely By 
ndtang or lowering either anode a smaller or greater surface 
Of it may be exposed to the surrounding electrolyte The 
density of the acid depend* on the voltage at which the 



Fie « tin j 


totomwtsr to to be supplied The interrupter to connected 
to earfe* with the primary of the induction cod, and, if 
itefc sli ar y, with an additional self Inductance Aa soon as 
the dwelt to dosed and provided the area of anode surface 
Shewed to the electrolyte is not excessive, aad«th* self* 
MO. 1849 , VOL 71] 


inductance not too small the interrupter begins to act A 
pink glow appear* around the extremities of the anodes, the 
interrupter emits a loud note of definite pitch and a shower 
of sparks 1* produced across the apace between the secondary 
terminals ot the coil Bubbles of gas rush up each glass 
tube o t the electrolyte rise* in each tube and may overflow 
through the side opening* o 

Another form of electrolytic interrupter originally due to 
Caldwell but subeequently improved and modified in various 
way* by others is shown in Fig 7 Ihe terminal t, is 
as in the Wehnelt interrupter connected to a lead (date 
But instead of a platinum anode a lead plate is also used 
for the other electrode Thu second lead plate it surrounded 
by a glass tube o t which completely separates it from the 
remnmder of the electrolyte except for a small perforation 
at the bottom of the tube through which pastes the pointed 
end p of a long glass rod o supported in a tubular rack 
rod r which may be ra<*ed or lowered by means of ^pinion 
fitted with the milled head it 11 The area of communication 
between the electrolyte in the tube and that outaide It con¬ 
trolled by raising or lowering the conical glass plug Either 
electrode may be used indifferently as agode or kathode 
The break take* place at the perforation of the glass tube 

In conclusion thanks must be expressed to Mr A C 
Cosaor of 5* Farringdon Road E C who very klndl' 
provided an induction coil and a number of interrupter 
required to carry out the tests recorded in this article 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

It is stated that Sir William MacDonald of Montreal 
has decided to give 800 oooi toward the erection of a 
normal school at St Anne de Bellevue a few miles distant 
from Montreal and the erection and endowment of an 
agricultural college at the same place 

Thus is no sign of diminution in the Interest shown 
by public authorities and Iv private benefactors for higher 
education in the United Slates We learn from Scienc* 
that by the will of Mrs Stanford about 400000! ts be 
quenthed to Leland Stanford Junior University The uni 
varsity also comes into possession of the house built bv 
Senator Stanford at San Francisco and its contents, which 
are valued at more than 400 oooi The legislature of 
North Carolina has appropriated to 000! for the erection 
of a chemical laboratory at the University of North 
Carolina 

W* have received a copy of the prospectus of courses 
of instruction in poultry keeping held at University College 
Reading and the college poultry farm at rheale the 
farm which is of about 40 acres largely meadow land is 
used also as an expertm ntal station the courses are of 
varying lengths and different degrees of difficulty to meet 
the requirement* of all grides ot students The practical 
work is exhaustive and due attention it given to kindred 
technical subjects such as carpentry It appears that this 
branch of the work of the college has had an important 
influence on the development of scientific poultry keeping 
in Berkshire and neighbouring counties 

A strong committee has been formed for the purpose of 
securing suitable conditions of work and providing oppor 
tumties fpr development of Bedford College for Women in 
London An appeal to the public on behalf of the college 
hft* just been Issued The college which 1* a school of 
tbe University of I ondon must before long come to an 
end unless it can obtain a large amount of public support 
A freehold site and a new building are essential and It is 
estimated that their cost may amount to 150 oooi Ex 
perlence hat shown that tbe fee* of the students and tbe 
allotted share of the Treasury grant to university colleges 
are not sufficient without considerable additional support 
to carry on the higher education supplied by the college 
the cost of which to constantly Increasing To make the 
work of tbe college fully effective it 1a therefore desirable 
to obtain further endowment to the extent of 100 oooi, or 
the equivalent incom* Tbe Senate of the University of 
London has shown spprobatioh of the scheme for re- 
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touting and endowing the college by patting the following 
resolution —“ ThatThe auttorWds ofBed/ord Ctrfleg* to 
Inning an appeal for fundi m accordance with the scheme 
submitted to th* Senate be permit te d to Kate that the 
appeal ia mad* with the knowledge and full approval of 
the Senate ’’ The Prince** el Wale* hal promised a 
donation to the funds, and Lady Tate ha* promlied 
10 ooo l for a library to be called after the late Sir Henry 
Tate Donation* to the fund may be tent to Major 
Darwin ton treasurer of the college, or to M111 Henrietta 
Bulk hon secretary of the appeal fund, at Bedford College 
Baker Street W Fnendi of higher education for women 
are urged to help in placing the college on an adequate 
and permanent bail* 

Mr Asnold-Forsto, M P Secretary of State for War, 
distributed the prirei to lucceaaful atudenta of the Wool¬ 
wich Polytechnic on Saturday last In hi* speech which 
followed the presentation of the prises Mr Arnold Forster 
emphasised the importance of sound scientific and technical 
education He said that the great lesron this country has 
to learn is the Importance of scientific organisation Thera 
was a time, not to long ago when we were In the habit 
of laughing at tM methods and ways in vogue on the 
Continent and of considering ourselves immeasurably 
superior to Germany and other nations But a change 
has taken place, and these other nations—not by following 
our example, but by organising on scientific lines—have 
become immeasurably more advanced and fit to succeed 
than those who preceded them one or two generations 
ago, and we have to exert ourselves to protect ourselves 
from defeat in the industrial contest Referring to the 
importance of scientific organisation, Mr Arnold Forster 
spoke of an instance in which he discovered that the 
electric carbon* in use by the Admiralty were largely 
manufactured in France Realising the importance of 
this in caea of war he made Inquiries, and as the result 
of theae and of experiment it has been found possible to 
produce electric carbons in this country of the same per 
faction and accuracy as those formerly brought in from 
abroad He expressed hi* pleasure that a great step for¬ 
ward has been made in the matter of standardising and 
testing and that in both these departments this country 
■a abreast of the times A good deal could be done by 
scientific organisation and he looked to such institutions 
as the polytechnics to accomplish much in that direction 

Th* address delivered by Prof Henry T Bovey F R S 
at the Universal Exposition St Louis 1004 on the funds 
mental conceptions which enter into technology, has been 
reprinted as a pamphlet from the Me Gill University 
Maganne After defining the technologue ” as an inter¬ 
mediary between the savant and the mechanic, translating 
the discoveries of the former into the uses of the latter, 
Prof Bovey trice to ascertain the controlling idea* common 
to all technical experts These he says have all observed 
that nature works in no arbitrary manner, but by fixed 
laws, that if these laws could be brought into right re¬ 
lation with us we might be able to gear our small 
machine* to the vast wheel of nature that in the study 
of the laws of nature there ia certainly revealed more of 
the infinite possibilities of our environment In order to 
study to advantage workers in pure and applied science 
must get into line with psychological laws when it will 
be found that the apprehension of a fact by the mind re¬ 
quires the exercise of the power of observation and the 
observations must be of a special character minute, 
accurst*, and selective Observation, he savs, means to 
see with attention, and a* soon as concentration takes 
place, a process of analysis begin* and the worker passes 
to classification and generalisation Throughout this pro¬ 
cess the training of rat hand stimulates th* brain centre* 

1 ethnology ha* a two-fold nature first learning by 
specialised study how to understand and apply the prin¬ 
ciples of mechanics to the construction of works of utility, 
and secondly training the mind to work easily along 
line* of scientific thought The idea of utility, he main¬ 
tains seems to be the key to the distinction between pore 
science and technology; indeed, technology may be called 
V(p child of science on one hand, and of Industrial p r o gr es s 
on the other 
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SOCIETIES ABO ACADEMIES. 

Key at Society, March 16—“ On the OCcitrieoe* at 
Certain Ciliated Infusoria vrtthln the Stpd s 
considered from the Point of View of Tiet*regio*att> 
By H Charlton MetisMi, M A , M D , F R S _ 

The weight of preconception* against the pos ei fc fllt y Of 
the occurrence of heterogeneeis has hitherto* bean to 
strong as to have made it almost impossible to obtain any 
adequate consideration for the actual evidence adduced In 
favour of this or that alleged Instance But of ktte, pre¬ 
conceptions in the domain of physics end chemistry have 
received severe shock*, and when we are told that a So- 
called 11 element ” is daily being transformed and another 
is actually originating therefrom, there appears mote 
chance of attention being paid to the alleged et a tan o s of 
phenomena In the organic world which would seem to be 
but the carrying on into a higher platform of the familiar 
but important phenomena known as allotropism and 
isomerism 

Hitherto, alleged instances of heterogenesis have, with¬ 
out adequate consideration of evidence, been alrooet always 
a*«umed to be remits of “ infection," but the writer claim* 
that in the case* with which the prevent memoir is con¬ 
cerned any *uch explanation is quite impossible in regard 
to one of the cases at least in which we have masses of 
living matter so large that they average i mm in 
diameter being converted in the course of three days Into 
great ciliated Infusoria of equal bulk 
The communication (which 1* illustrated by a large 
number of photomicrographs) deals with two sets oLhstero- 
genetic transformations occurring in the great eggs or 
gemmae ” of one of the largest of the rotifers, namely 
(1) the transformation of the entire contents of a Hydatina 
egg into a single great Otostoma, and (a) th* segment 
atlon of the Hydstma egg into twelve to twenty spherical 
masses, and the development of these sometimes into 
embryo Vorticellx and sometimes into embryo Oxytridwe 
(1) The Transformation of the Entire Content* of a 
Hydatina Egg into a Gnat Otoitoma —Having witnessed 
on very many occasions the stages of this remarkable 
transformation of the contents of n rotifer's egg into a 
ciliated infusorium the author is desirous of acquainting 
the Royal Society with the simple procedure needful to en¬ 
able zoologists to study for themselves the senes of changes 
leading to a result which many of them may be disposed 
to deem incredible 

All that is necessary 1* to procure a good stock of these 
large rotifer* by placing soma surface mud having a 
coating of Fuglen.o from a ditch in which Hydatinse are 
known to exist into a glass bowl and to pour thereon 
water to a depth of about 4 inches In the course of two 
or three days (with a temperature of 16 0 C or 17® C ) if 
the Hydatuue are abundant a good crop of their large 
eggs will be seen at the surface of the fluid, where it Is 
in contact with the glass 

By the aid of a scalpel passed along their track for a 
short distance group* of twenty or thirty eggs may be 
taken up at one time and gently pressed off the edge of 
the blade into a smalt white stone pot full of water 
Some of such small masse* of egg* (mixed perhaps with 
a few Euglena) will float, and others will auk After 
seven or eight of these messes have been gathered and 
deposited the cover should be placed upon the pot so as 
to cut off from the eggs all light rays, both visible and 
invisible Two other pots should be similarly charged 
When the pots have remained covered for thirty-Six 
hours, one of them may be opened, and some of th* mail 
masses of eggs from the bottom of the pot should be¬ 
taken up with a tiny pipette and placed in a drop of water 
00 a microscope dtp 

On examination by a low power it will to seen that 
there are many empty egg-case* that within some eggs 
there are embryo Hydatina In different stages of dayatop- 
ment while within the remaining agga the contents wfif 
*>• wtolly different c o ns is tin g 0/ an aggregate of mWta 
pellucid vesicle* each containing a few granules, together 
with a variable amount of granules In t er s pe r sed 
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i « s eoood pat b opened two end » half or three 

--,br die ena km men pieced thereto, and portion* 

JTty oonteote arp examined to the Mine way a larger 
WfrpOftyo n at empty egg-caw* will be mb There may 
nl eery few or even no developing rodfere itlU within 
flip egg* and in other agg-case* inatead of the motion 
Me veScular content* previously *een, great ciliatee may 
be found slowly revolving, or, under the Influence of the 
Jght> rupturing die egg cue struggling out and ewim 
HUng away with rapid movement* partly of rotation 
Seme of the Infusoria before they emerge undergo 
Pigmentation into two four or rarely even into eight 
•matter aliate* 

The large undivided Infusoria have their bodies densely 
pecked with large corpuscle* (modified representative* of 
die vesicles of an earlier stage) and a large elongated 
nucleus which can be readily seen in eotne of them They 
poeeeee the characteristic ear shaped mouth indicated by 
the name Otoetoma and cilia are distributed all ovei 
the body in longitudinal linos so as to give the appear 
ana* of a delicate longitudinal stnation 

As a control experiment it will be well at the time that 
the pots are charged to place two or three batches of the 
agn with some of the tame water into a watch glass 
which l* left exposed to light and at the expiration of 
three or four days as well as at later periods to search 
among its contents for any of the same large cihates and 
alao for any eggs in the Intermediate vesicular stage above 
referred to The author has invariably found that such j 
search yielded only negative results 

In talcing batches of eggs in the manner indicated 
to b« placed in the pots individual eggs will necessarily 
be of different ages It la only eggs that have not begun 
to develop which under the cutting off not only < * 
ordinary light but probably of tome Invisible light ray 
become speedily transformed into great ciliated Infusoria 
Cutting off ordinary light rays alone from the eggs by 
placing them in a email covered glass dish shut up in a 
cupboard or box and maintained at the same temperature 
as before seemed at first not to lead to similar results but 
it was subsequently ascertained that the transformation will 
occur under such conditions though only after the lapse 
of about nine days It looks therefore as if the stoppage 
of some Invisible rays capable of passing through wood 
but not through stone notably hastens the process 

During the time that these observations were being 
made and previously no Otoetomata had ever been seen 
In association with Hydatmse except those that had been 
taken from the experimental vessels On two occasion* 
since though from wholly different localities Otostomst* 
had been found m association with Hydatlnse The adult 
forms have been found to be much larger having from 
two to three times the length of the great embryo* which 
issue from the egg cases and also to be more highly 
organised 

Many of these adul 

to keep for two moiu... — ... H ».. ..... 

an encysted condition when they constitute masses the 
bulk of which 1 * several times greater than that of Hyda 
tUia eggs They are likewise —*— J — *- 

wall* wholly unuke the thm egg c 


l Hydatina egg 
adult encysted 


could not f 


a of the Hydatma 


which emerges from the egg-case embodies the whole of 
the transformed substance of the egg No minute 
u ever to bt seen unthtn an tgg, dttaurmg t 
contfnU No ctllate » seen until the total contents of tl 
egg having been transformed the whole mass begins i 
revolve within the egg-case as a great embryo Otostoma 
<*) 7 k* Origin of Twtbt to Twenty VorUeeUa* < 
OcyindU* from tin Substance of a SmgU Hydatma Sgg 
*—Thaw •» remarkable variations, which at different 

tuM* have been occasionally met with m Hydatma eggs 
token from the experimental vessels 
If 4* a egg-aubstancs la found to t 
ttohrsJs twenty more or lees equal *p 

la af met no means of knowing whet- 

to to-developed into embryo VocdceUs* or into embryo 
Otou&faas But if either of the maaaea ta seen to be re 
volvlag within Its own delteate cyst we may be i 
tMa particular «g% m/3 not yield Vortocellai,* 
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embryo* do not revolve before riiptunng their cyete, and 
the Hydatma egg produces either the one or the other 
form—never a mixture of the two 
It cannot be supposed that twelve to twenty of either 
of these dilates in an embryo condition could penetrate 
the egg case could devour its content* without being seen 
and would then as embryos encyst themselves (all In two 
days or leas)—only almost immediately after again to 
pas* out of their encysted condition end to appear as the 
active young Vortiorllie or Oxytnchm the development 
of which the author has traced 
In its normal development the Hydatina egg never 
goes through changes m vhicb it it converted into an 
“ffffregat* of minute vest 1 s or into a smaller number of 
separate and larger spheres such is occurs as a prelude 
to the transformation of the egg contents into ciliated In 
fusoria of this or thnl k nd 


Geological Society March 8 —Dr J L Marr FRS 
pres dent in the choir — Fxhtbtte —A series of photo 
graphic views illustrat ng the geological structure and 
physt al features of tl t in untains of Skye A Marker 
The Cullintn diamond Dr F H Mattoi By means 
of lantern slides from photographs the diamond was show* 
from four points of v ew The stone was a por 
tirn (probably less than half) of a distorted octahedral 
crystal As it now existed the stone was bounded by 
portions of four original ctahedral surfaces and by four 
cleavage planes The forner showed in flaes a slight 
curvsture a mamm llary structure striate ns and tri 
angular pitting* wh 1c tl c cleavage surfaces were dts 
tinguished by greater regularity ard smoothness Ibe 
stone weighed 3034! carats Its greatest linear dimension 
was 4 in he* It was of remarkable purity for so large 
a stone approaching blue white in colour ft was 

found at the beg nmng of the present y ar in the yellow 
ground of fhe Premier Mine at a depth of 18 feet below 
the surface Th Prem er Mine was a true pipe 
situated on the farm of Elandsfontcin twenty miles north 
east of Pretoria (1 ransvaal) — Paper t — Observations on 
some of the I oxonemat dt with descriptions of two new 
species Miss J Donald Shells having more convex 
whorls or less tgno rial lines of growth than l 
imuotum cannot be left within the genus Loxmema 
1 he two new specif s des r bed resemble the type in form 
and in the sinuosity of the lines of growth but the whorls 
ore or lamented with spiral stria: two of wh ch frequently 
stand out and give the shell a banded appearance —On 
some Gasteropoda from the Silurian rocks of I langadock 
(Caer narthenshire) M ss J Donald These fossils occur 
almost entirely in the state of casts and mould* Pleven 
distinct form* have been made out referable to seven 
genera but only seven are sufficiently well preserved for 
specific determination I ve of these are new ncluding 
one described in the prev ous communication a new genus 
is described for the rectq tion of Suomphalui funatus 


Chemical Society Mitch 15—Prof W A Tildrn, FRS 
president in the chair It was announced that Prof 
Percy Frankland had presented to the society the eudio 
meter made and used bv the late Sir Edward Frankland 
for the analyst* of ethyl n 1849 that Prof Retime of 
Stockholm had presented an engraving of Berzelius and 
that Mr Oscar Guttmann had presented a bronze medal 
struck In honour of Roger Bacon 10 Paris in 1818 The 
council on behalf of the society had expressed It* 
thanks for these gifts—1 he following paper* were read — 
The velocity of oxime formation in certain ketones A W 
l o west The results of measurements of these velocities 
are generally la agreement with those already found 
for the addition of sodium hydrogen sulphite to ketonlc 
compounds and since the two reactions belong to different 
type* it seems probable that the hindrance to the re 
actions in the case of ketones containing many methyl 
groups near the carbonyl 1* due to stereochemical and 
not to purely chemical causes—The ultraviolet absorp¬ 
tion spectra of certain enol keto-tautomeridas part r! 

F C C taly and C H Pantos. The results indicate 
that the absorption band in these compounds is due to 
change of linking taking place when one tautomeric form 
passes inM the other It Is possible to account for the 
formation of the absorption band* by adopting th* physical 
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conception of the atom a* a system of electron* and m 
this way the formation of the bands la placed in the Mine 
category a* Other spectral phenomena —Esterification 
constant* of substituted, acrylic add* J J Sadhersiith 
and D J Roberta. The esterification constants of some 
twenty two substituted acrylic and allied acids with methyl 
alcohol have bean determined The results indicate that a 
substituted acrylic acid Is estenfied less readily than the corre¬ 
sponding saturated add and more readily than the corre 
(ponding acetylenic acid and that the affect of ntroducing 
substituents into acrylic ac d Is to lower the rate of eetenfi 
cat on —a Chtorocinnamic tcid* J J Sudbarough and 
T C Ju msa . —D iortho substituted benzoic acid part vi 
conversion of methyl into ethyl esters J J Sudborough 
and T H Ossvtoa —Simple method for the estimation of 
acetyl group* J J bud bo rough and W Thomas The 
acetyl derivative is hydrolysed with benzenesulphonic acid 
and the mixture subjected to steam d it llation —Gyno- 
isrdin a new cvanogenet c glucoside F B Ra w e r and 
F H Laos Thu substance obtained from the seeds of 
Gynocardw odor at a has the formula C ( H t O,N and u 
readily hydrolysed by gynocardaii the enzyme present in 
the seeds and with difficulty by boiling 5 per cent hydro 
hlonc or sulphuric acid y elding a glucose hydrogen 
cyan de and an undeterm n d aldehyde or ketone With 
alkalis it yields gynocardimc acid C ,H ,0, CO,H — 
Catechin and acacatechin Supplementary note A G 
Rorfcln— The action of ethyl dibromopropanetetra 

arboxylate on the disodium derivat ve of ethyl propane 
tetracarboxylate A correct on W H Rorkln, jun — 
Glutaconic acid and the Diversion of glutaric add into 
tnmethylenedlcarboxylic ai d W H Rorfcln, jun and 
G Tmttaraall —The transformations of highly substituted 
nitroamlnobenzene* K J P Orton and A E Smith — 
An asymmetric synthesis of quadrivalent sulphur S 
Smlloe It Is shown that the two ieomeric d and l methyl 
ethylthetlne I menthyl ester bromide* are produced in equal 
amount from the interact on of methylethyl sulphide and 
I menthyl bromoacetate —The action of a halogen ketone* 
on alkyl sulphides S Smite* It has been found that 
certain a halogen subst tuted ketones interact with alkyl 
sulphides forming the hal des of sulph ne bases Descrip 
tfons of (he products formed n several case* are given — 
Pinene uomtrosocyan de md its derivatives W A 
Tlisten and H Burrows Pinene uonitrosocyanide is 
shown to be a n trile and from it has been obtained the 
corresponding pinene non trosocarboxylamide 
C,II,( NOH) CO NH, 

which on hydrolysis with hydrochloric acid yields an oily 
substance which is probably the ketomc acid 
O C.H.CO.H 

—Some interaction* of metallic ryanides w th organic 
bises R de J Rlomlng Struthoro Descr ptions of a 
number of compounds produced by the interaction of 
phenylhydrazine with various metallic cyanides are given 
Royal Microscopical Society, Much tj—Mr A D 
Michael in the chair—A review of the work done by 
metallographers J E Stead, F R S Illustrations were 
shown of the changes produced In metals by strains a 
diagram of the apparatus by which rapid reversals of 
strains were effected being exhibited in illustration of this 
portion of the subject The effect of the continued heating 
of an alloy of copper and tin in boiling mercury and also 
that produced by immers on in liquid air were demon 
strated Slides were also shown to illustrate surface 
flow in antimony and the microscopic structure of the 
new silver standard 


I movements of the plants accelerated _ 
as to be followed readily by the eye Mrs D H Sown. 
—A sene* of thirty lantern slides from photographs of 
bird life In the Falkland Islands R VsUtewtln —Fapar — 
Contributions to the flora of Liberia Dr Otto Staff 
Descriptions of j new genera and 56 new species in a 
collection of about ado spec es collected by Mr Alexander 
Whyte In the neighbourhood of Monrovia in three different 
local tiee The fora shows a specific likeness to that of 
Sierra Leone and the new gene 
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Physical Society, March *4 —Prof J r , 

F R S> president in ft* chair —Mote on jW ' 
ratio* of an Inverted rotary converter W C «L 
The value* of the voltage ratios usually riven 1 
inverted rotary converter make no allowfue* for tMs t» 
ance of the armature In this note terms due to the « 
of armature resistance are introduced into the «m_, 
theoretical equation* The resultant voltage on tt* 
alternate current t de is found to be Ism than ,'fc.H firsts 
by the usual rule The calculation is only made for Opsn 
circuit conditions oq the alternate current aid*—On thfl 
flux of light from the electric arc with varying poster 
supply G B Dyke The paper records the result* Of 
experiments made on the electric arc with the following 
objects —(«) To obtain a series of curves for alternating 
and continuous arcs of different lengths showing the re¬ 
lation between the mean spherical candle power and the 
power supplied to the arc (a) to compare the efficiencies 
of the alternating and continuous arcs under different cow* 
dltions of arc length and power supply —On the application 
of the cymometer to the measurement of coefBdende* Of 
coupling of oscillat on transformer* Dr J A R laming. 
This paper deals first with the latest pattern of instrument 
called by the author a cymometer designed for the 
measurement of the frequency of electric oscillations and 
also the length of long electric waves 

Cambmdgi 

Philosophical Society March 13 —Prof Marshall Ward, 
president in the chair —On the relation in size between 
the megalosphere and the microzpheric and megalospherfc 
tests in the Nummulites J J Llater At the meeting of the 
society on October 31 1904 the author directed attention 
to the fact that in the three English apecieaupf Nutnmu 
lites viz X laevtgatut vartolaruu and tWgant both 
megakxpheric and microephenc forms were represented 
and associated in the Bracklesham and Barton beds of the 
Hampshire basin A comparison of the sixes of the 
megalosphere* in these species suggested that a definite 
relation might ex st between them and the sixes of the 
whole microspher i tests To examine this question several 
species have been studied Arranging thee* species In 
order of the sizes of the megalospheres this is found to 
come de with the order of the volumes of the microsphenc 
tests (with the exception Of the variety obetut of N ptr- 
foratus the microspher c test of which fslls one place out 
in the series)—The penguin* of the Antarctic E A 
on—The old moraines of South Victoria Land H T 
wr The paper first dealt with the topography of 
South Victoria Land a land consisting of a range of 
mountains some 800 miles long in a north and south direp-- 
tion with a steep eastward face on an average 10 000 feet 
high facing the sea and buttressing a vast ulterior Ice¬ 
field Details were given of the stranded moraines 00 
Cape Ad are on the Possession Islands and on Franklin 
Island as well as those high on th* slopes of Mount 
Erebus and Terror The letter could only have been landed 
there by the Rots ice sheet being thicker than it is at 
present Reversed glacier! glaciers not reaching the sm 
and beheaded glacier* were mentioned all pointing to tbs 
same conclus on a retreat of the ice This retreat Is now 1 
going on *0 that increase of cold could not produce a 
greater glaciation If this former greater extension was 
due to a warmer climate why have the New Zealand 

S aciers decreased of late and what Is the connection of 
e Ice-age of Europe with the Great Glacier Epoch " 
of New Zealand and Patagonia ?—Notes on a coUectioa of 
parasites from the museum of University College, Dundee 1 
A E Shlptey The collection consisted of fifteen spades 
of Nematoda and ten Cestoda and came mainly from 
marine animals of the northern seas as might have beset 
expected from the importance of Dundee as a w haling 1 
centre —On the maturation of the egg and r— J —* — 
ment in certain tawflies (TeiuhredinMse) L 
In the eggs of lawflies which produce mil __ 

fertilised (Xematui rtbitn X lactaut if fen Wax) Rfe 
second polar nucleus conjugates with the uuer daughter 
nucleus of the first polsr body The conjugating metal 
then break up into a group of chro m osomes which 
twice th* number that Is found in the maturation mitoee*. 
These chromosomes persist for some hours hut finslfr d 4 lk 
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In tbs neck* which produce fematee from un 
egg* (P—ctktoM* k tedium HtmUkro* tufa 
r) no conjughtioii between polar nuclei talcee 


__ __ conjugation_ 

... In all caaea the egg nuclein *mk* into the yolk 
-mit give* dm to the cello of the embryo and the chromo 
ebfflef number remain* the aanw a* that obdfcrved In the 
maturation division* Centroaome* were never teen in the 
maturation mitotee but are present in the division tpindlea 
of the yolkfcruclei and blastoderm of both fertilised and 
virgin eggs —densities of the earth s crust beneath con 
tfpents and oceans compared Rev O Flatter 

Paris 

Academy oi Sciences, March 07 — M Trooet in the chair 
—On vessels of fused silica their employment in chem itry 
and their permeability M lerthetot (see p 544) —The 
construction in an opaque homogeneous medium of 
luminous rays wh ch penetrate by a plane face J 
■awelnwaa —On surra and the differentiation of try 
panoaomee A Lavemui and F Moanll An experimental 
comparison of the trypanosomes of surra arising In the 
island of Mauritius and in India shows that they are 
morphologic*]/ the same but the pathogenic action upon 
animals in the laboratory showed some differences between 
the two trypanosomes It seams clear that the trypono 
■Him of surra of Mauritius and of India are the same 
species There are three species which differ in their viru 
lance the order of activity being India Mauritius and 
Mbori —On the plants from the Coal measures found in 
the borings at Fply Leamdmls and Pont k Mouison R 
Roller The impressions of plants found at Lply corre¬ 
spond to a well marked Westphalian flora Of the ipeci 
mens from the Lesmdnils boring two Lonchopteru 
Dtfrancet and Cmgulana typica have hitherto been 
observed in the Sarre coal basin and hence would appear 
to point to the beds now being explored being a prolong 
ation of this field The specimens from Pont k Mouison 
aim point to the Sarrebrdck stage of the Westphalian 
Coal measures —On the monochloro derivatives of methyl 
cyclohexane Paul Saba tier and Alp Malik* Chlorine 
act* readily upon methylcyclohexanone at the ordinary 
temperature giving rise to numerous chlorinated denva 
tire* Of these a special study ha* been made of the 
monochlor-denvattves the mi n product being shown to 
consist of two of the five possible isomers —Prof vai 
Hoff was elected a correspondent for the section 
mechanics in the place of the late Prof Willard Gibbs — 
The search for Tempel s periodic comet (1867 a) in 1905 
R O*listen This comet first seen in 1867 and again 
In 1873 and 1879 did not make its reappearance as pre 
dieted In 1885 189a and 1898 I he date of its possible 
appearance in 1905 it discussed and its elements ralcu 
lated The author expresses the hope that a special search 
will be made over the regions ind cated by observatories 
p os ses sing instruments of sufficient power or equipped with 
photographic apparatus —On Coulomb 1 law L * 

‘ > nme remarks of M Palnlevd on 


formed of numerous brlllu 

the electric arc The apt__ _ 

previously described by the author Instead of tha inter 
ferenco hands being observed directly they are viewed 
through a spectroscope the slit of which may be left 
fairly large unless rays very dose together are under 
observation The arrangement possesses several advan 
togas over the earlier form the chief being that there is 
no possibility of mistaking tha radiation under exam In 
ation —An electrometer with sextant* and a neutral 
needle M Qulss te wt The theory of the instrument 1* 
given together with Its experimental verification The 
Instrument gave a deflection of 310 mm for a potential 
different* of one volt and the drlieacy can be Increased 
three tunas by a slight modification of the arrangement* 
•“Tha oxidation of metals la the cold la presence of 
aln m oala C Atattgnwn and G n aap tewt ee. In the 
p rea enc t of ammonia the slow oxidation by oxygen at the 
ordinary temperature of a large number of matal* take* 
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cyanic acid M Us plsa s (aw p 544) —Ferric ethylate 
Paul NtasMrWot. The author has repeated the experiments 
of Grimaux and concludes that tha soluble feme ethylate 
described by the latter does not exist The compound 
always contains sodium —On substituted ureas from 
natural leucine MM Hugauitenq and Moral From the 
carbimide of the ethyl ester of leucine the authors have 
prepared leucine hydanto c acid the mixed urea of leucine 
and an lime and symmetrical leucine urea —On some 
lodomercuratee of pyndme Maurice Pmnqafa.—On the 
heat of formation of calcium hydride and nitride A 
aunts and Henry ■ae*ot» Bv distilling commercial 
calcium in a vacuum with rapia cooling of the vapour 
the authors succeeded n obtaining the metal in a pure 
state and in a finely divided condition suitable for Its 
conversion into the hydr de and nitride The calorimetric 
results show that all the heats of formation of calcium 
compound! based on T homsen a data ought to be In 
creased by so 4 calor es Th s gives a positive instead of 
a negative heat of forn at on for calcium carbide —Some 
appl cations of Watt s pr nclple to the dissociation of tha 
c rbonate* of lead and * Iver Albert Oolaon— The heat 
of format on of oxime* Ph Undrlsu ‘The amount of 
heat given off by the reaction between aldehydes and* 
ketone* has been stud ed in two ways firstly by the 
interaction of the two substance* in aqueous solution in 
presence of soda and secondly indirectly by the bomb 
calorimeter Figures are g ven for oximes derived from 
acetone acetaldehyde methyl-ethyl ketone benxaldehyde 
acetophenone camphor and diphenyl ketone good agree 
ment being obtained between the two methods —On the 
origin and composition of the essence of herb bennet root 
Fm Bourque lot and If Hdrtewwy It is found that the 
essent al oil does not exist preformed in the plant but la 
the result of the interact on of a new enxyme upon a 
glucoside The smell s due to the pretence of eugenol 
the latter being identified by conversion into its benxoyl 
ester —On the exper mental bates of the reticular hypo 
thesis G Frlodal — On a cate of commensalism between 
a species of Balanoglossus and Lapukuthrma Diguttt 
Ch Oravter—On the cause of the var ation* in the 
length of the intestine in the larvse of Rana etcvUnta 
1 mile Yung It is shown that the shortening is retarded 
by the presence of undigested substances the shortening 
taking plate when the mtest ne is empty —On the growth 
n weght of the guinea p g Mile M Ittfanswduk 
The relat on found betweei weight and ago 1* shown in 
the form of two curves algebraic expressions for which 
are also given —On the fixate of combustion of the nervous 
ind muscular tissue of the guinea pig expressed as a 
functon of the age J Trlbot —Contnbut on to the study 
of acid dyscros a M A Dssgrss and MUe B1 Qu en da 
—The act on of calc urn permanganate upon the toxin* of 
tetanus diphthen* and tuberculosis J Baud ran— On a 
rase of osteomalacia causing extreme deformation of the 
skeleton and terminated by a spontaneous retrocession 
of the let, on* P Berger —On the favourable action of 
the X ray* in *ome case* of non suppurating tuberculous 
adenopathy J Bergonl* —The palaeontological die 

covenes of M de Morgan n Persia H DewvllM —On 
the d scovery of coal at Meurthe et Moselle C Ogvauiler 
—On the boring for coat at Meurthe-et Moselle R 
NlefcMe— The discovery of a workable seam of coal in 
French Lorraine Francis Laur —On the course of the 
solidification of the earth A Lwduq A discum in of the 
views on this question recently put forward by MM Lcswy 
and Puiseux —On the influence of eclipses on the move 
ment of the atmosphere W de Penvlpite and Paul 
Berde.' The relation between the density and salinity of 
sea water A O how lllsr 


India 

Aaiatie Society of Bengal, March 1 —Earwigs nf the 
Indian Museum M Burr A list of tha epectnuns in tha 
Im)urn Museum with descriptions of four new species — 
On the fresh water polype of the Calcutta tanka with 
exhibition of living specimen* N Annaedate. Tha 
polype of tha Calcutta tanks is identical with Hydra 
vtridu Linn. It vanes considerably In colour What la 
probably the same specie* has been seen in tha botanic 
garden* at Penang —The competition of the oil from Bir 




































































































NATURE 


553 


THURSDAY APRIL 13 1905 


A DOCTORS VIEW "OF THE EAST 
Tht Othtr Side of the lantern By Sij Frederick 

Treve* Bart Pp xvi + 424 (London Cassell 

and Co Ltd 1904) Price 12s net 
AN admirable book a book written in terse and 
epigrammatic style -is full of cleverness is anj 
thing written by Kipling and intensely interesting is 
illustrative of the first impressions conveyed to a 
highly trained and observant mind by the familiar and 
superficial details of eastern life But there is nothing 
deeper in the book than first impressions and it was 
perhaps inevitable that to the student of hum-in nature 
und«r those aspects of sorrow ind suffering which 
shadow the sick bed ind the hospital those first 1m 
pressions should be tinged with the pithos and sad 
ness rather than with the brightness and fulness of 
the east ind that the gcneril tone of the book should 
be almost pessimistic It is is if the lantern had 
proved to be no better thin i common bull s eye 
with nothing on the f ir side but deep shadow ind the 
policeman Not that the book is wanting in humour 
by any means On the contrary some of the quaint 
outlines of men ind things sketched in by the artist s 
hand are as full of humour as inything drawn by 
Phil May but it is the grim humour of the min w ho 
complained in South Africa of the plague of women 
and flies ’ rather than that of the ordinary holiday 
tourist infected with the light ind sunshine of the 
eastern world 

The fascination of the book lies in the strength of 
it and its appeal to ordinary experience What Sir 
Frederick Treves describes with 1 few powerful and 
graphic touches of the pen is whit we all know and 
have seen thousands of times for ourselves and it is 
the reproduction of our own unwritten (and perhaps 
unrecognised) sensitions that gives such pleasure to 
the understanding The keen power of observation 
possessed by men who ire trained by medical ex 
penencc to judge character bv the small superficial 
details of every diy action is sometimes almost un 
canny to those who have tyos to see but see not 
passing from country to country well wrapped up in 
a liyir of self satisfied insularity regarding the 
changeful world of hum in existence as i sort of 
variety show with no reihty at the back of it 
Occasionally no doubt Sir Frederick permits an 
artistic fanev to introduce embellishments into the 
arena of actual observation but where this occurs one 
cannot but recognise th it he short s with Turner the 
great faculty of rendering his picture all the more 
truthful in realising tht imprission which he seeks 
to conviy 

From the very start at Tilbury the author displays 
a powerful conception of all thi se minor features of 
the voyage eastward which are the framework and 
making of the voyager s daily experience He begins 
with his fellow passengers As an arena for the 
display of the resources of selfishness a departing ship 
has great advantages ’ and follows this up with a 
1 “cord of the mean little stratagems in which 
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travellers will permit themselves to indulge on such 
occasions and (it should be fairly admitted) on such 
occasions only If there was anything of the usual 
good fellowship and interchange of little kindnesses 
which usually distinguishes the fellow voyagers of a 
P and O ship (many of whom are necessarily well 
acquainted with each other) Sir Frederick does not 
seem to hive remarked them He is impressed with 
the aspect of selfishness only He is deeply interested 
in (nbralt ir (the Rock of the past rather th in of the 
present) charmed with the vision of Crete inclined 
to relieve Port Said from the weight of universal 
anathema with which it is invested, and disappointed 
with India At least so one gathers from his book 
He is profoundly impressed with the multitudes of 
India ind with the melancholv which tinges their 
whole existence The truth is that the multitudes 
would not so much signify if they wire equally dis¬ 
tributed over the whole coiftinent and a comparison 
with Trance in the matter of population is ineffective* 
fer the reason that Trance much wants more people 
than she possesses It is however the growing of 
the multitudes (checked even though it be by periodic 
famines over vast in as) that affords most senous 
consideration to Indian administrators 

I he gencril prev ilcnce of an atmosphere of 
melancholy p* rv iding native life in India is real 
enough and it is this which tends greatly to discount 
die chequered pleasures of European existence in that 
country For it is an undoubted fact that in spite of 
isolation and exile in this land of regrets (the 
land of grim extremes Sir Frederick calls it) and 
the absence of so much that makes life worth living 
under Turopean skies life in India has more m it of 
pleasure than of pam There are few who leave India 
quite of their own free will and many who would 
glidly end their days there were it not for -the dis 
jointing of all ties of frundship by the departure to 
England of those whom the) know best and love best 
in their own social circle 

Sir Frederick (perhaps naturally) appears to asso¬ 
ciate melancholy with misery The association is by 
no means true cf India whatever it may be in other 
linds nor does he with all his profound knowledge 
of human nature and the effect of environment and 
occup it ion thereon quite appreciate the point of view 
from wh ch the native looks at the conditions of his 
own existcnci Tor inst ncc he finds in the Pahdn 
(tht hill men of the Himalayas) a class of people 
condimmd to work as beasts of burden all their lives 
Visiting Simla in the off ’ season he finds these 
men of the hills pervading the Tibit road toiling 
painfully towards the Simla market loaded with 
planks of siwn wood They move slowly and they 
walk m single file and when the path is narrow they 
must move sideways In one day I met no less than 
fifty creeping wretches in this inhuman procession 
if there were but a transverse beam to the plank each 
one of these bent men might be carrying his own 
cross to a far-off place of crucifixion If the author 
had waited until the wretches had stacked their 
planks for the evening lit their fires for cooking and 
gathered round for the day’s ending he would have 
H H 
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found no cheenir happier hearted folk on the face 
of the earth than thcv There is nothing melancholy 
about the Pahdri It is perhaps extr iordinary that any 
people who are content (for there is no necessity in 
this cise) to t ike the pi ue of beasts of burden should 
b< so absolutely un iw iri of the depth of their own 
miserable degrid ition But so it is and they would 
no more thank Sir 1 redertek for drawing them as 
centr il figun s m i puture of a “ circle in Purgitory ' 
than would the b iri buktd inhibitants of the ba/aar 
think tht good missionirv for tailing thtm indecent 
If he tntd to turn a Pih-tri into i hospital orderlj 
and to wtin him from his mountains ind his planks 
the contrict would not list for 1 week' 

But it is necessarily cnly with the outward aspect of 
things Indnn that the t isual tr ivcller un possibly 
d« il ind it is the freshness and vigour of Sir 
hndiruks descriptions of nitive lift his lovt of 
colour ind auturc that make thi chirm of 

i his book ( m invihing be better thin his 
description of the sm ill shopkeeper of the ba/aar? 
He lives m the strut coram populo and his innei 
lift is gmcrousK laid tp«n to the public gi/e In 
the morning he m i\ think well to wash himsilf in 
fiont of his shop ind to cle in his teeth with i stick 
while he creurhes unongst his goods and spits into 
the line Hr sits cn lh» ground m the open to hive 
his head shaved ind w itehes the- flight of the birber s 
ri/or bv me ins of i hind glass Th< btrber squats 
in front of him and from time to time whets his 
blide upon his nikid kg lhc shopkeeper will 
chingc his clothes be fere the eves of the world when 
so moved He ilso e ets in the e pen and iftcr the 
meal ho w ishts his mouth with ostentitious publicity 
ind empties his bowl into the road 
In moving amongst th< historical titles of India 
ind in describing them m detail tht re is of course e 
d inger of treading on the skirls of thi guide book 
Sir Frederick only escipcs thi peril bv the strength 
ind beautv of his descriptions of thest relies of the 
p ist and his keen ippri ei ition of the stories th it these 
stones can tell, his power of investing palaces and 
forts with all the movement and glitter the coming 
ind going of p ist races of kings m iking these old 
vv ills live once more under the light of in Indu which 
shill never be ignn It is all delightful reading and 
the stirring India of Sir 1 rcdcrick s unigintngs owns 
in enchantmint which is wanting in the shadowed 
India of his latter d iv observation There is not much 
said ibout Cilculta lhc flavour of the place that 
essence of corruption which has rotted for a second 
time ’ (Kipling) stems to have been too much for 
the author, ind yet we know that Calcutta is reckoned 
(st itistieally at lctst) to be one of the wholcsomest 
cities of the world tven when judged by the Euro¬ 
pean stand ird 

Passing from India to Burma one is not surprised 
at the ltr of relief which pervades his book w hen deal¬ 
ing with that bnght and 1 lughter-loving land Not 
even the stern critic of woman’s mission in camp and 
hospital can resist tht f escalation of the Burmese 
coquette, and bis description of Burma and Ceylon 
(where, en passant, the eminent surgeon was mtro- 
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duced to the devil of appendicitis and found him 
unreason tbly noisy ”) includes the beit and 
brightest chapter in the book 
China falls again within tht shadows cast by the 
far side of the lantern The “ nightmare city of 
Gmton ’’^vhtrt “such peace as is to be found m 
the city lies only on the green hill side without the 
walls where the dead are sleeping ” gifts the key 
note of the ilinost morbid view of Chinese social 
existence which is taken by the author, and yet 
throughout Ins story of (hin 1 and Japan (which 
lountry he ilso finds somewhat dis ippointing) there 
is the sinu brilli incy of description the same fertile 
I lower of supplving precisely the right touch that is 
required to ecmplett the sketch thet marks the work 
is origin il from beginning to end It is almost 
kiplingesqur (( c< in 1 word) in its epigramm etic 
summery of the usu illy compile lied view of eistem 
hum initv ind its environment It is the best book 
of tnvel that his bon written feir \e irs, and yet 
when one levs t down regretfully (regretfully because 
■t his e >me t in end) 1 feeling of thankfulness 
steals live r one th it the e ndle ss proct ssion of human 
life ind ell the sweet v irictv of n iture in the east 
is usuillv ringed for view befou out eyes untinted by 
the medium <f mcdii il speelicits I II H 


A BOOK OK Ml SM US 
Museums Ihttr History and their Use ui th a 
Bibliography and list «/ Mustums in the United 
Kingdom Bv D Mumy y Vols Vol 1 pp 
xv+139 *<l « PP xui l-jyt, vol in pp 363 
(Glasgow MtcLehow ind Sons 1904) Price yas 

\X/1 hevc re id the text of the fiist volume of this 
work (the second ind thud are devoted to 
bibliogriphy Ac) from title pige te> index with the 
greatest pie isure ind s itisf 11 tion end 1 in there fore 
recommend it to the best mention of those interested 
in the histon md piogiess of museums The book 
itself offers in illustrition of in evolution somewhat 
sunil ir to th it of m mv of those institutions for it is 
bised on in iddrtss dihvered bv the author m his 
eipieity is president to the Clisgow \rchaeological 
Society so long ego is the winter of 1897 and from 
this slender foundation it his gridually grown to its 
picsent dimensions Mueh of the original adeiress 
ippears to rimun in the final chapter of the text 
where we hnd the euthor comparing the state of 
muse urns in 1897 to wh it it was half a century earlier 
ind whit he presumes it will be in the future 
I he work which claims to be the first really full 
and ipproximately complete lciexint of museum his¬ 
tory in genenl is confessedly written from the stand¬ 
point of an irchaeologist rather than of a naturalist, 
and it is none the worse for this although as we 
shall point out there art a few instances where it 
would hive been well had the author taken counsel 
with his /oologital colic igues Before proceeding to 
a brief notice of some of the leading features of the 
text it may be well to mention that tht list of 
museums in the British Islands is based on the one 
prepared by the Museums Association in 1887, and 



April 13, 1905] 


NA TURE 


555 


that in the bibliographical and ‘ museographicil 
lists forming the subject of the second and third 
volumes reference is made only to museums of which 
there are printed catalogues or descriptions or to 
which reference is made in other works Conse 
quently jnany museums including a few of some 
importance are not referred to at all In the cast 
of large institutions like the British Museum onh 
such publications -is refer dirtctly to the building and 
its contents ire quoted so th it the strictly scientific 
‘ catalogues find no placL m Dr Mumv s lists 
That these lists which must have involved an 
immense amount of labour in their prcpintion will 
prove of great interest to “ museographists in the 
future can scarcely be doubted We are unable how 
ever to find any reference to Dr A B Meier s well 
known survey of Luropean and \merican museums 

In his first chapter the author discussts whit wc 
may call rudiments of museums directing special it 
tention to curiosities and rcritics preserved in churches 
and cathedrals \mong these wc miss 1 reference to 
the horn of the turochs or extinct wild ox preserved 
in the cathedral at Strissburg up to the turn tf th« 
hrench revolution home Old I'xhibits forms the 
title of the sixth chapter in which reference is made 
to our mcestors extraordinaiy belief in the medicinal 
value of mummy unicorn s horn ind such like 
In discussing the sevcalled glints bonis the author 
makes i strange mist ike (pp 46 and 47) in regatd 
to the bones which were assigned eirly in the seven 
teenth century to Tcutobochus Rex stiting thit they 
turned out to be those of a gnnl salamander where is 
they were really theisc of a m unmoth Dr Murray has 
evidently confliscd these remains with Scheuehzers 
Homo diluvn tetlti based on the fossil salamander of 
the (JCmngen Pliocene 

Here wc may take the opjx rtunity of alluding to 
certain other errors in connection with zoclcginl 
matters On p 58 for instance we find the ncme 
of the red deer given as Cervtts elephas which might 
well be attributed to the printers devil were it 
not that « few lines later the author deliberately stites 
that this anjmal was the tXtipat of the Greeks 1 
\gain in discussing the barmcle-goosc myth the 
author makes the following stilement (p 76) 

Sir Robert Sibbald lbout the seme time ex 
amine d the whole subject pers n illy and shew d th it 
the Birnatle goos (B< nncla l 11 >p it) w is a bird 
produced from in egg and th it the Bcrnul shell 
(Concha xnattfera) inste id of being thu ill w s 1 
pholas the Scots pidd iks 

If Sibbald made this inisidcntification the mist ike 
should hive bten pcinted cut—we se indy d ire think 
the author behevts it to be true As 1 minor errer 
it may be pointed out that the skeletons referred te 
on p 187 as those of the mimmoth ire really refer 
able to the mastodon Finally the statement cn 
p 136 that the Slonne herbarium has recently be n 
transferred from Montague Home to the N ituril 
History Museum is scareelv exact or up to date 

Reverting to our survey of the contents of the first 
volume we find in chipter vu an account of some 
of the earliest museums while in the eighth chapter 
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those in existence at or about the d tie of the found 
ition of the Rcyal Society (16O0) ire discussed in 
considerable detail \ whole chapter is devoted to 
the history of the collections which formed the basis 
of the British Museum ind the grtduil deselopment 
of thit institution Museums for the exhibition of 
special subjects ind the museums of Scotland next 
claim attention hri m these the mthor passes on to 
museums which were run for pre fit suth is the 
well known museums it lever and Bullock in 
I ondon Incidentally it is mentie ned how the former 
if these was disposed of en hi c by means of a 
guine 1 lottery ind from this there is in eisy trm 
situ n to the bre iking up of museums with in ecrttin 
eases the total loss of some of th most v iluable of 
their contents 

In the fifteenth ehipter Dr Murr ly describes the 
arr ingcnunt or nther w int ok arrangement— 
of the old style of museum ind tikes on ision (p 
xpress regret that 1 sample of one of these his n< 
been preserved to e ur own d ly as an illustration of 
museum cvolulicn 1 htnet wc pass on to modern 
museum irrangement lea il museums ind the use 
ef museums in gen ril In connection with museum 
buildings it is inter sting to note thit Haltman a 
pupil of Linna.us ady tiled the importinec of lining 
» north light to the mnn galleries—advice whuh his 
been sinngely neglected in the planning of miny of 
our modem institutions Of the importance ol lot il 
museums if run on right lines and not made intc 
mere curiosity shops the author is fully convinced 
but he is ilso cquilly convinced that they should not 
be Ic ft to the adin 1 str ition of local bodies the 
members of which is i rule have but little concep 
tion of their true needs and purpose 

With regard to public museums in general and 
esprcullv those of the metropolis and our larger 
cities Dr Murr iy insists that modern methods of 
e mservitun ind exhibition and espttnlly the labour 
ef writing descriptive labels (which have to be from 
t me to tune renewed to keep pice with scientific 
piogicss) must ent il constantly increasing expend! 
ture bah in respect to the stiff ind to the upkeep 
>f the whole cst iblisl mint In one passage (p z8o> 
h incidentally ment ons that specimens shown in 
a museum do not grow out of date appircntly 
lUvious of the terr bie effects of light in destroying 
so many zoologic 1 exhibits His arguments for the 
iiurcisc of expcndituie in the upkeep of museums 
ire then f>re to i cert tin extent unde rstated r ithcr 
thin overestimated 

In tegard to the general awakening of the country 
to the ncressity of adcquite training in every brinch 
of culture ind every depirtmtnt of industry Dr 
Murrey wutes as follows — 

One of the most potent engine by which this 
is to be secured s the museum Some of oui 
museums arc among the finest in the world, manv 
ue lending v ilu eblc assistance to the advancement 
and appieciation of irt ind science A large numbei 
however are still c intent to be mere holiday resorts 
All even the best must advance and for this tnd 
enlightened and sympathetic administration and 1 
libeial income are required fhe museum of 1897 ^ 
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fir in idv ince of the museum of 1847 but it in turn 
will be old fashioned bv the end of twenty tears and 
when the coming (= present) century is half-way 
through its methods and arrangements will probably 
be wholly superseded by something better 
With these words we take leave of a very instruc 
live and fascinating book which it miy be hoped 
will in some measure serve to awoken greater public 
interest in museums and thereby enable them to 
rtceive adequate financial support from those re 
sponsible for their management R L 

ELEMENTARY PHYSIOLOGY 

(1) A Printer of Physiology By Prof L H Star 

ling FRS Pp vnH ia8 (I ondon John 

Murray 1904) Price 1 s 

(2) Elementary Practical Physiology By John 

Thornton MsA Pp vin + 324 (1 ondon Long¬ 

mans Green and Co 1904 ) Price 3s 6 d 

(1) A SSUM1NG an elementary knowledge of the 
■/x main facts of chemistry ind physics on the 
part of the readers Prof Starling his endeix cured to 
present with as few technical terms is possible the 
le idtng ideas which make up present d ly physiology 
It is dear thit within the limited spate of ibout 
12 1 short pages the accomplishment of such a task 
is well nigh impossible ind e\ctpt in the accuracy 
of the stated facts due to the author s mastership < f 
his subject we do not think that the present attempt 
is more successful than those of otheis which hive 
preceded it 

The greit difficulty in writing such diminutive 
primers docs not lie in the direction of finding matter 
to insert but in a superabundance of material which 
must be left out if the reader is not to be stifled by 
a congested mass of facts crammed together into the 
shortc st possible space and as a consequence expressed 
m the tersest and baldest of language 
It is the difficulty of freeing thi mind from the 
bondage of detail and dc iling onlv with broad out 
lines which makes suih primers dry ind uninterest 
ing reading and rausis one to sympathise with the 
children who are forced to read and to attempt to 
digest them mentally 

The prime r at present under considcratu n is no 
worse and perhaps some whit better in this respect 
than many similar productions, still it would havi 
servid its purpose better if much of the detail had 
been left out and room so provided for more ample 
treatment of the prominent and important aspects 
of the subject 

In the small amount of space at his disposal the 
luthor deals not only with the anatomy and physiology 
1 f the mammal but finds room for some instruction 
regarding toxins and antitoxins and a short chapter 
upon the defence of the body against micro-organisms 
I he introductory chapter takes up the consideration 
of the animal as a thermodynamic machine includes 
the fimous c indie burning experiment and the use 
of the calorimeter and then passes rapidly to 
adaptive reactions adaptation to poisons and finally 
to intitoxms thus showing that the whole of life i 
to a senes of adapted reactions 
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In this chapter even the junior chemist who may 
read the primer will object to the illustration which 
shows him soda lime as a fluid in bottles 1 and 4 
of the illustration on p 5 and it is to be feared that 
the junior physicist will be inclined to regard the 
calorimeter shown in section on p 8 as a somewhat 
impossible piece of apparuus 

The remaining chapters furnish accounts of 
structure food digestion circulation of the blood 
breathing exertion the skin and its uses the history 
c f the food in the body the chemical factories of the 
body the defence of the body against micro-organisms 
the physiology of movement and the muscles the 
untnl nervous system feelings the whole contained 
in 112 brief pagis and forming a veritible multum 
w parvo 

( ) It is somewhat difficult on first glancing 
thn ugh Mr 1 hornton s book lo understand why the 
word practi al ppoars on its title-page for bv far 
the grciter pm of the text is purely descriptive 
ilthough al int rv ils directions for simple dissec¬ 
tions and experiments ire interspersed in an un¬ 
obtrusive manner 

On looking at the page opposite to the descriptive 
title pige houovei one discovers th it it is a member 
ot the Practical rknicntarv Si 11 nee Series issued 
by the publishers and intended as the author states 
in his preface lo meet all the requirements of stage 1 
(the elementary stage) as set forth in the syllabus 
issued by the Board of Education and in similar 
syllabuses of othir examining bodies Henre both 
the elementary and the ‘ practical of the title 
form so to sprak the class name of the senes 
and are suggested bv the syllabus and examination 
which have evidently given nse to their existence 

It is in the opinion of the reviewer a pity ‘lat 
even elementary text books of science should have to 
be written to suit the requirements of syllabuses and 
1 summations but it appears to be inevitable in view 
of the artificial manner in which a love of science is 
propagated in this country that the majonty of our 
Uxt books must be so written 

It accordingly becomes a problem whether such 
books tan best be written by experts engaged upon 
the particular subject treated or by the school- 
m isters engaged in tiaching that subject along with 
others 

The schoolmaster can tlaim the advintage in that 
he is a teacher of children and knows best how to 
put the subjut so that they will understand it, also 
being engaged year after year in preparing pupils for 
1 he examination hi knows the requirements of the 
situation so far os success in the examination is 
concerned but his knowledge of the subject and his 
pnstntatinn of it must be chiefly second-hand since 
the prosecuticn of the study is not his daily occupa¬ 
tion On the other hand the specialist while he can 
give a review of the subject from a living acquaint¬ 
ance with it may fail signally in writing to suit the 
requirements of the syllabus and the examination 
disappoint both teacher and scholars in this respect 
and leave his publisher without a market 

The book before us will lead to no disaster in 
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tsuuntnflfaon results as a comparison of the sets of 
examination papers included at the end of the volume 
with the text of the book amply demonstrates and 
it must be added that if an observant student carries 
out the simple experiments so clearly described at 
various places in the volume he will have acquired 1 
very desirable knowledge of the more important 
features df physiology But so much cannot be said 
of the remainder of the text which aims at far too 
much statement of detail for the space available a 
matter in which the syllabus may be much more to 
blame than the author 

For eximple the student who his Uarnt n« 
chemistry previously will not be able to digest much 
from the description of tht chemical elements given 
in a single page and the same is true of the descrip 
tion of the chief inorganic compounds and the organic 
compounds of the body each dismissed in less than i 
page 

lhe valuable habit of coordinating knowledge m 
the form of tables is visible at places in the book but 
summaries have a wav of becoming eith«r too swap 
ing or too inexaet and we feir th»t the pupil 
especially after such a concise training in chemistry 
as we have just indicated mav be in d inger of ton 
eluding from n perusal of thi t lble on p rj th it the 
body contains * mineral salts formed frtm a v«r> 
strange combination of dement or from the table 
on p 16s that these same mineral m ittcrs share 
only “ in forming bone and assist in digestion md 
not that they ire found in every cell and tissue in th 
body and form as essential i constituent there as 
the all important proteids which are in the same tabic 
represented as the onlv tissue formers 

B Moors 


TERRES1RIAI MAGNETISM 
Terrestrial Magnetism and its Causes B> F \ 
Black Pp xn + 226 (I ondon and Fdinburgh 
Gall and Inghs 1905 ) Price 6s net 

ITH regard to the earth s magnetism the 
general conclusions from observitions made 
on its surface are that it is partly permanent partly 
induced and subject to the effects of electric currents 
in the earth’s crust and the surrounding atmosphere 
Moreover that the direct action of the sun plays a 
comparatively subordinate part in producing the 
observed phenomena 

In this book however vinous reasons ire sub 
mitted for the belief that the general magnetism of 
the earth and the constant changes thereof as shown 
by the hourly variations of the needle are due to 
causes external to the earth In short that the earth 
is to be considered as an electromagnet excited by 
electnc currents proceeding from the sun and 1m 
pelled towards the earth with inconceivable rapidity 
the orbital and axial movements of the earth through 
these currents producing magnetic effects in a manner 
similar to the winding of an electromagnet through 
which a current passes 

In order that we may believe this to be the case we 
must agree that the sun gives out electric waves 
continuously in every direction equal to the work of 
NO 1850, VOL. 71] 


maintaining the earth as an electromagnet tor 
example that during the forty-five years of the last 
century when according to computation from 
observed facts the eirth’s magnetic moment hardly 
ch inged these emanations were continuous \t pre¬ 
sent there does not ippear to be any ground for such 
1 belief 

In an endeavour to explain the hourlv angular 
\ nitions of the nicdlc it is submitted that the 
eirths magnetic pi Its probably occupy a consider 
ible ire 1 round the centre of which certain centres 
of primary attraction 111 them make a duly circuit 
due to the action of the sun as the e irtli rotates on its 
axis In addition to the prinnry magnetic pole 
in North \merica it is suggested that a secondary ” 
pole of i similir nature must exist in northern 
Sibcrn The duly variations of thi needle both in 
declination and dip in the northern hemisphere are 
then attributed to a battle for the mastery between 
the r<solving centres cf attraction in the two poles 
merit med modified as the mtgnttic equator & 
approached by the attraction of the south m ignettc 
pol s 

\s <nt r< ids through seveial of the first chapters 
the fully expressed i leptince of the idea that the 
ittriction of tie needle by the magnetic poles is the 
immediate cause of its variations seems unaccount¬ 
able until a fundamental error is reuhed This is 
when thi author tikes it as generally lgreed thit in 
the same w ty as steel is attrarted by the poles cf an 
ordinary artificul mignct the mignctic needle is 
ittnrtcd by the poles of that great natural magnet 
tile earth Such 1 statement vitiates while pages of 
the arguments adduied 

On the question of the position of the. magnetic 
cqu itor with reg ird to the ti rrcstrial equator the 
rtsults of observatu n have ilso been too much 
ignored There have not been four crossings of the 
two equators during the last sixty years neither are 
the two known points of crossing regulitcd b\ the 
position of the magnetic poles as suggested In the 
\tlmtic region the point of crossing seems to be 
chitfly regulated by local causes below the earth s 

SUI f ICC 

It may be finally remarked that the chipter on 
magnetic storms is the most acceptable in the book 


OUR BOOK SHELt 

M hanual Appliances Mechanical Movements and 
\oieltus of Construction By Gardner D Iliscox 
Pp 396 (London Constable and Co Ltd 1905) 
Price la* 6 d net 

1 his book is luxuriously printed with clear figures but 
it is difficult to say more in its praise It consists of 
a series of short paragraphs each with its illustration 
describing some mechanical or constructional device 
It is similar in plan to those “ Centuries of Invention ” 
of which the Marquis of Worcester s was the earliest 
(1746) The devices described are of the most hetero¬ 
geneous character old and new important and un¬ 
important useful and useless They are arranged in 
the roughest way in sections which have no relation 
to any natural order of classification It is difficult 
to see to whom such a work appeals but m fairness 
to the author it should be stated that a previous work 
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c f which this is a continu ition appears to hive rtached 
1 tenth edition 

Section n is on the tr insmission of power The first 
i sample is 1 screw-drive r md the si cond a sewer rod 
coupling Another example is a cash convex or which 
is money is power is no doubt an eximple of trans¬ 
mission of power On the next page is i mscosi 
meter though what pow r is transmitted in this case 
is less obvious Nor wiuld one naturally txject four 
« \ iinplrs of acoustii til j hones to be fiund under this 
ht ading 

Section vii on hydraulic power and ippliances com 
mnets with some very sk tchy ideas for wave motors 
nd then describes i f u horn buoy There is no 
r isonably good account of any one of the important 
ilisscf water turbinis but thi rt is a quite impossibli 
d sign for a multino//li turbine ind n xt to this 

1 duplt x ste un fi ed pump There is a figure of a Ven 

furi meter but the disci ption docs net cxplun its 
tl a ° n ,. * n “ curiously in iccuratt stiiunent is mode 
UH I hi dilfinnti il \ lneily producis i diffcrentitl 
[rissur in two tubes with mouths turned in c pno 
s ti directions, and inds with the xirx m sleading 
sjitcmint that the mnsurem,nt is nude hx a 
^ n . ,d<r " ld not realist th it the 
rrrkZ l<r ind that whit the author 
[ rrbiblv mist ikis f r liter is i recorder 
r .u" 1 ‘ n ,lr I >vt ’, r uuHnrs and appliances 

e ntuns thi pneumit ball pu//l n acrul 

i,nn, R 1 ,,n 1 h valors a magi b II a nug i 

snl ricrt * K ° n , t to* kite and a 

i,r . Imni c l fr ' M r lnd but n °thmg about the 
a ,r p ,n? Ur in tors md pneumatic tools 
which tre m w so impertint 

I n ° U eSu h ' ,S ‘T’" . s " d *° ,nd, ”te the general char 
th L^'° rk M<lnv usef »>l and ■mportant devices 
nvcntir?^hn 1 r nK \ t I , rnlnV 0 th f rS whuh are mere 

rT’WiKTr.Jte 5 *- "" i "' ,ik ' 

'•yt» t-Tp ™P?|“ 1£ 

luthor does not seem to hav quite made up his own 

Z t-nhl n, w ’* rn . tb ? re ider ,n the preface that 
the problem is unsolvable But liter p ?6l he 

^m rk so far „nlv^f t0 ,h,s P«blem would 
*° , on, y fo hive proved it to be thoroughly 
par tdoxinl a statement which xxculd h irdlx get 
^e toll? ' rkS -i n n Srlence Mimimtion Turfher we 

dfl., t ult„r,^,H n ” t P ^ c ; hat tjthough idmitting 

™ ,( the wiy of its discover! many 

emmint m ithematicians hive fax iur d ih. b.t,,r 
evident S th"'i° f P <r I | K ‘ tu * 1 motion also thn It is 
alrld - r 0re thU,VPn ma thematici ms ,re nm 

W i v The ,Z\ °L P ! ,v " al Jtommna Radio 
. , Fleilr °»* By Xugusto Righi 

Authorised translation bv A Trowbridgi Pp x,, 
„ (New '° rk Oic Macmdlan Co Iondon 
Macmillan end Co ltd 1904) Pnee 55 net 

bLokshlveao 0 * 1 '^ a Rn of thetimes that so many 

^o*t c nr:r d dunnR thp ,nst fe * mon,h? 

the object of explaining in nontechnical words the 
recent development of phx sicul sc ,enci Part of the in 

i" ‘Ilf 86 'ubjicts bv the general reading 
wk d ° U v t S* f hl unintelligent and wonder- 

seeking order which disses the more striking dis 
rovencs of natural science with the latest sensation 
°!i * h LJP ur [, s orthc post ot thp flowers at a Tranv 

atlantic ball But it is fur to hope that some at all 
evi nls of those who read of the advance of knowledge 
do so with a desire to comprehend the method as well 
is to admire the results of scientific research A 
more widely spread application of the open minded and 
truth seeking methods of science to the problems of in 
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dividual and uillc ctive life is for the sake of the com¬ 
munity greatly to be desired 
The little book before us deals in a light and in- 
terestmg manner with the conceptions of the physical 
world which have been used of late in investigating 
the phenomena of light electricity and radio-activity 
It states thc ri suits of recent inquiries m a dear and 
intclligibli manner md if the ireount of the methods 
u-ed in reaching the rt suits sometimes qeems tn- 
idequati thc difficulty of expl lining those methods to 
non scientific rnd rs m ly bi urged as an excuse 
Mur an inti duction the book contains chapters on 
clectrolvtic 11 ns and electrons electrons and the 
phenmmni of light thc nature of thi kathode rays, 
the 10ns in gases ind solids radioactivity mass 
vitality and kitnc charge of the 10ns and of the 
clcctnns ind the electrons and the constitution of 
m liter 1 he x U me ends with a useful bibliography 
of the subjects « nsidered 

rht trinslitin on the whole is well done though 
1 ccrtun want f crispness in thc literary styli is Kit 
in places 

in 1 futur id t on one or two corrections would be 
idvisibl Ih p nod of vibration of light cannot be 
txpressed bv friction whose numtntor is unity 
and whost dtnm n itor is 1 number of fiftun places 
unless it is under tood th it a frution is i fracUon 
of a setond Ih usual tigur gmn to illustrate the 
opposite dt fit Hi n by 1 magnttu field of the a and 3 
raxs from nd uni exagger itcs greatly the deflection 
of thc « 1 ivs ionij ired with th it of the 3 rays This 
*''KRtr ition is 1 gitimatc in f tit necessary in a 
di igrammatic r j usentation buj it should be pointed 
out in thc text r misiomeption of thi relative mag 
mtudis of the two effects is sure to follow In Thom¬ 
son s method 1 f determining the properties of the 10ns 
produced bv the incidence of ultri violet light on a 
metallic surfaie the exac tness is limited not only by the 
differing velneities of the 10ns is stated in the book 
Probably thi 10ns are produrid not solely at the 
metallic surfiet but also in a 1 ijer of the gas of 
finite thickness n its neighbourhood Thus the dis 
tance from thc sirfice reaihed agnnst thc influence 
of a magnetic held mav be diffi rent for different ions 
even if their xil lilies be the sami 

1 he Journal of the Royal Agricultural Society Vol 
lxv Pp clxxi (Iondon Murray 1904) 

Tut Journal of the Royil Agmultural Society makes 
its appearance this \nr in a rather slimmer form than 
usuil due howixer more to the use of a thinner 
paper th in to 1 curtailment of the printed m itter The 
affairs of the son ly bulk lirgely as usual taking up 
more thin half the present volume while thc mis 
cell tneous artu les to which the ordinary reader turns 
onlv oecupy about 150 pagts The volume is in fact 
burdened far too much with reports of council meet¬ 
ings and comnntues which have lost all interest for 
the members bv the time the annual volume reaches 
them and whi h would be much more to the point if 
circulated as proceedings ’ immediately after the 
meetings and not reprinted here 
The volimu ipms with a vivacious and readable 
account of Sir Humphry Daw by Mr H B 
Wheatlex who well brings out the charm and fascina¬ 
tion of Daw s personality But we cannot help 
thinking Mr Wheatley rates Davy s agricultural work 
altogether too highly, if any man is to be called 
‘ father of thc seience ’ it is De Saussure ind not 
Daw who can be identified with no new discovery or 
novel point of view in agricultural science In this 
respect Davy wis somewhat like Liebig, both were 
great men who had the power of getting the world to 
listen to them and when they turned their attention 
to agriculture the influence they wielded each in their 
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generation, and the stimulus they pave to the progress 
of agriculture were out of all proportion to the vilue of 
the Knowledge or even of the ideas they contributed to 
the lubiect Davy gave dignity to the study of agri 
cultural science, where Davy hid laboured no man in 
future need be ashamed to work 1 wo articles follow 
on fruit farming by Mr Charles Whitehdhd and on 
vegetable firming by Mr Junes Udale Both are 
sound enough but they ire rather jejune perform 
ances for the Journal of the Royal Agricultural 
Society sinci from the inevitable limitations of space 
they art too lacking in ditnl to tx of service to any¬ 
one but the imateur When it comes to reproducing 
pictures of the wireworm from the Society s text book 
of agriculture instructions for m iking Bordeaux mix 
ture and similar ikmcntxrv matters the farmer 
reader may will wonder where the editor’s blue pencil 
has been lying Mr Dudkv Cl irke writes on n burn 
ing question of the da\ the cost of labourers cottages 
and gives a number of sensible plans bringing out rh« 
cost of t bmh ind tilt cottage with three bedrooms 
at about 150/ including the 1 ind end the cost of 1 
well 

Mr \ D Hill writes on the agricultural experi¬ 
ments of Mr Junes M ison the well-known foundtr 
of the firm of Mason ind Berry who spent his liter 
leisure in it tempting to apply science to agriculture 
with tomt success while the rest of the volume is 
occupied with the list Pirk Ravil show with reports 
of the experiments in progress it the Woburn barm 
and with other society matters 


! LETTERS TO THE EDITOR 

[Tin Editor dots not hold himself responsible for opmtons 
expressed by hts correspondents Netthsr con he undertake 
to return or to correspond with the writers of rejected 
manuscripts tntsnded for this or any othsr part of Natuhi 
No notics is taken of anonymous communications ] 

The Dynamical Theory of Oates 

Is Mr Jean s valuable work upon this subject he attacks 
the celebrated difficulty of reconciling the law of equi 
1 irtition of energy with whet is known respecting the 
s pee the he its of g ises Considering a gas the molecules 
1 f which radiate into e l p spat he shows that in an 
approximately steady state tne energv of wbrationel 
meid s max bear a n gl g 1 le ratio to th it of translational 
nn 1 rot it tonal mrdes 

1 hue myself specul ited in this dire tien but it seems 
thet thi difficulty revives when we. c nstder 1 gas not 
ridnting into empty spa e but beuntrd by 1 perfectly 
refle ting enclosure Iheie is thin nothing of the nature 
of d ssipaticn and nd J the onl\ effect of the eppeal 
to the ether is t< 1 r ng n an infinitude c f new modes of 
vitrit n eieh of \vh th according to a the lew should 
h eve its full share of the tot el energy I nnn t give the 
r feren e but I beltev that this view of the matter w if 
seinewhtre expressed 01 hinted bv Maxwell 

We know that the eneigv of itherial vibrations eorre 
sponding to a given volume and lemperatuie is not in 
finite cr even proport ial to the temperature ler some 
it ese n the higher modes fill to assert themselves 1 A full 
mprehension here w ulil prebably rarrv with it a solu 
ton of the specific he it difficulty Ravleigh 


Median al / ore from Bartholomtw Anghcus By 
Robert Steele, with preface by Willitm Morris 
Pp xv +195 (London Alexander Moring I td 
1905) Price 1* 6d net 

This beautiful iddition to the King's Classics 
of which Prof (lollanc/ is the general cditcr is 
likely to prove of interest to students of science 
Written by an English branciscan probably befori 
ia6o to explain tht illusions to natural objects met 
with in the Scripture s ind elsewhere it is rcallv an 
account of the properties of things m genenl so far 
as thev were understood by an educated writer of the 
Middle Ages Afte r studying the qu eint end pic esant 
accounts of meduevil science medicine gcogriphy 
ind natural history which the book contains the 
student will begin to realise the! during the Middle 
Ages science was not stagnant but by gradu il de 
velopment w is making possible the rapid growth of 
scientific knowledge characteristic of the nineteenth 
century The reprint deserves to be read widely 


a - --— — Acugungi tind 

Vererbungs-lehre By Prof Oscir Hertwig Pp 

31 (Jcnc G Tiseher iqo<;) Price 1 mirk 
Prof Oscvr Hfitwic is well known is 1 pioneer 
in the rcseirehes on fertilisation In 1S71; he nude 
the import mt discovery th xt the essential fict in the 
process liy in the fusion of a single male with 1 
female cell and he also saw and recognised the fusion 
of the nuclei It was fitting that at the congress 
held at St I outs last year he should choose this 
subject is the text of his lecture The reprint forms 
a clear statement of the chief details of fertilisation, 
and also indicates some of the theoretic il conclusions 
towards which modem cytology is tending The 
sketch of the so-called ‘ reduction divisions ’ is 
specially good and the author shows how clear 1 
light they throw on the modem experimental results 
obtained from the study of heredity rhe lecture will 
be welcomed by all who are interested in these and 
kindred questions and those who know Prof Hert- 
wlg’s writings will not be surprised to find that if the 
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The Physical Cause of the Earths Rigidity 
Sincf publishing the piper in the Aitronotmsche Nach 
nchUn (ho ) tqs) the mv estigations there outlined have 
been consideribli extended and lend to some remarkable 
results Mv onlv purp s n this letter is to direct atten 
tion more pmtieularlv tc the physic el 1 iusc of the earth s 
rigidity Ihis s ems t have rein lined ralhcr obscure and 
1 un not iwace that env definite theorv his been adopted 
to eccount ler the remeikeble fait establish 1 1 y the re 
seirehes cf lord Kelvin nl Prof (. II Daiwm 
It was pointed out in the \stromnu chc \achrtcht n 
(lljj) that the phvsi al euse of the earths high effective 
r giditv is to be f lund in the great pressure c xisting 
thre ughe ut the nler r f our gk l> I his m iv l e made 

s m vvh t mote obvi > 1\ lemembering th it in anv eon 

eentiic spherical surf tee th resistance of the en Used 
nmli us must be just eeju il lo the pre ssur f the surround 
ng shells resting upon it ind thus II p strain upon the 
mutter of the glcb inrr tses towards the centre according 
to the s me lew s the uivr of pressuie given in the 
Utr nomu h \ iclmcl t n (yqjr) l his pressure is 

sust lined by the mere is ng density mil r sing tempi rature 

ef the mitter in the euths int rior which is thus under 
an ne mceivelle slrxin fir surpassing the strength of anv 
knrwn substinee As the nutter is ibovr thp critical 
tenijerituri of eveiv el nent it is iss nti illv a gis re 
dueid bv pressure to i h rdness gre ter than that ef steel 
ind with in elistuitv aid rigidity ml nilelv neir 10 per 
fectun The result is 11 at the explesno strin upon the 
matter of eur globe fr 11 within whirh is everywhere 
just oqu il to the pr ssure sust lined bv the ene I sed nucleus 
renders the inter < r matter more ng d th in anv known 
substinee and even the outer layers which 1 1 but 
slighth lompressed viell so little un *er the vrtion of 

ixtrrna! furies that the gl le as 1 while s mere rigid 

than steel is ford Kelvin and Prof G II Darwin found 

from their profound rese ir hes on the long p rod tides of 

the ocean 

It was these considerate ns which led to the coneliikinn 
that all tht heavenlv bodies of consider ible mass when con 
densed to moderate bulk have nuclei of great effective 
rigidity and experience no sensible circulation at great 
depths 1 J J Sm 

US Naval Observatory Mare Island Col Mirch so 

^^Cowgirs * Rsaarks upon th* I aw of Com pises Radiation (Phil 
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Th« Lynd Matsors 

Ihouoh in the preeent veer the light of the full moon 
will impede obtervatiom of theee meteors yet it is not 
improbable that the shower will be sufficiently strong to 
manifest its presence provided that the atmospheric con 
ditions prove favourable for the occasion In 1005 the 
calculated maximum will fall on the night of April 19 as 
was the case last year when Lyrids were found to be 
somewhat more numerous at Utrecht on the night of 
April 19 than on the succeeding night both nights having 
been clear observations at Dublin made however under 
less favourable conditions tended also to confirm this 
result 

On the present occasion the shower will extend through 
out the night of April 19 and of its three constituent 
maxima two at least will be visible to Cisatlantic observers 
The calculated time of the first of these maxima is April 19 
nh 15m GM1 while the second occurs at 15)1 the 
third may occur shortly after 14I1 but owing to an un 
certainty respecting some of the data requisite for its 
calculation it is liable to arrive two or three hours later 


Dr Nordenskjold sailed from Bueno* Aim 00 
Christmas Eve 1901 with the Swedish expedition 
The object of the expedition was not to make a dash 
for the Pole but in conjunction with the English, 
Scottish, and German expeditions to pursue certain 
scientific studies in the unknown Antarctic the special 
sphere of operations being that section known as the 
Weddell Quadrant Dr Nordenskjold appears to 
have succeeded in carrying out much of his pro¬ 
gramme although he was unable to push far south 
indeed not so far as the Antarctic Circle and notwith¬ 
standing disasters and hardships without a parallel in 
the history of Antarctic exploration 
The narrative is divided into two parts The first 
Dr Nordenskjold himself deals with the cruise of 
Antarctic in the summer of 1901-1902 and with 
the two consecutive winters spent on shore near Sey¬ 
mour Island The second part is by Dr Andersson 
ind C ipt I arscn and describes the attempt of the 
Antarcti to re th Nordinskiold < winter quarters in 
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Tb* or g ul lUiutmnoo niltghtly larger than th* *bov« 


and consequently elude the vigilance of observers of the 
first two maxima 

Ihe conditions under wh ch the anticipated display will 
take place indicate that it will be much above the average 
in brightness and probably notwithstanding the presence 
of the full moon several br Uiant meteors will be observed 
on April 19 owing to tl e meteoric concentration that 
char ictmses this night John R Henry 


Am ARCTIC A 1 

\KJ E have entered upon a new era of South Polar 
vv literature since each of the recent expeditions 
bears the promise and the potency of several books 
Of these the recent publication of Dr Otto Norden- 
skiold s Antarctica ” is an addition to our know 
ledge of southern regions 


' Antarctic* or Two Years amount tbs i 
N Otto O Nordmtkjald and Dr Job Gum 
(Loodon Hunt and Blackatt Ltd 1905} 
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the summer of 1902 1903 and the loss of the ship in 
the ice pack off I ouis Philipp Land near the entrance 
of Erebus ind 1 error Gulf 

Geographically the summer of 1901-1902 was 
perhaps the most prolific in discoveries Louis 
Philipp Land was found to be continuous with Danco 
Land and Gcrlache C hannel nothing but a continu¬ 
ation of D Urville s Orleans Channel Indeed D’Ur¬ 
ville is the real discoverer of the whole island It 
appears that the Befgica maps of this locality present 
many difficulties and differences The illustrations 
of this land from about lat 63° S to 65° S bear a 
strong resemblance to Victoria Land and seem as 
desolate and as heavily glaciated as land in lat 75° S 
in the Ross Quadnnt 

Continuing southwards down the east coast of 
King Oscar II I and the Antarctic was at last 
stopped by a perpendicular wall of ice about 130ft 
high Ihis was in about the 66th degree of latitude 
south and it grew clear to Dr Nordenskjold “ that 
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the chief aim of the expedition to penetrate to un¬ 
known regions along the coast of King Oscar s Land 
waa utterly annihilated b> powers of nature against 
which it would be fruitless to combat ” 

Sailing eastwards along the barrier some trawl 
hawls were made in deep water 1 fairly constant 
depth of 2000 fathoms found and indications of a 
layer of warm water at about 300 fathoms This layer 
of warm Water at a certain depth is characteristic of a 
great part of the polar sea 

On February 1 1903 in lat 63i° S and Ion), 

45° / W it was decided to return westwards ind 
seek a suitable place for winter quarters I he spot 
selected was Snow Hill a little to the south of 
Seymour Island where Capt Larsen first discovered 
fossils in 1892 \ party of six including Nordens 

kjbld was landed with a strong comfortable log 
hut a few dogs and provisions and equipment for 
two years Before finally leaving the party an attempt 
was made by Capt Larsen to establish a depfit farther 
south but it wax unsuccessful on account of the close 
conditions of the ice 

The two winters seem to have been passed cheer 
fully and harmomoush The part) was too far north 
to feel the terrors if 1 real polir night for evpn at 
midw inter the sun remained four hours ihovc the 
horizon but the weather common to all pirts of 
Antarctica was most boisterous storm followed 
storm and made outdoor work only too frequcnLl) 
impossible and the carrying out of scientific obst n 
ations most arduous Perhaps we do not thoroughly 
realise what physical hardships attend the taking of 
scientific observations 111 the Antirctic regions 
The magnetii work was undertaken bv Dr J 
Bodman There were no self recording variometers 
hke those of the Discovery and there is the ref< re no 
continuous magnetic record but the condition-, of the 
Intemaiional Term Days wen fulfilled by nu ms of 
the ordiniry method of eye readings 

Bacteriological investig itions wire undertaken bv 
Dr Fktlof and chiefly concerned the bait* ml flori 
of the surface soil The result stems to show that 
"in these regions the surfue soil must almost be 
considered as tht place of origin of bactirn and 
the results which were pursued during d fferent 
seasons ind with regard to different kinds of eirth 
have givtn risp to wholly new ideas concerning tht 
conditions of bacterial life within the polar regions 
The taking of the meteorological observitions was 
shared by all ilike At first leadings were taken 
only at 7 and 8am and 2 and 9 p m but tow irds 
the middle of Apnl night observations were also 
taken 

August 6 wis the toldcst div when the thermo 
meter registertd 42 0 3 J* ( 4i°3 C) At fipe 
Adaro (lat 71 0 S ) the lowest temperature obstrved 
was -43 0 s F ilso m August and with the Dis 
covery in lat 78° S 67° 8 F 

Dr Nordenskjold expresses the opinion that the 
summer of 1902 5 was exceptionally cold and points 
out that the German ship (rams alone succeeded in 
extricating itself from the ice but no figures arc 

S ven to prove the statement Tewer heavy sttrms 
the summer of 1902 3 were more likely the direct 
cause of the ice not breaking up 

On October 1 Dr Nordenskjold set out with 
Lieut Sobral ind a sailor on a sledge expedition 
southwards along the coast of King Oscar II I and 
The one sledge drawn by Nordenskjold and Sobral 
weighed in all 200 lb and the other drawn by five 
dogs 485 lb The total length of route traversed in 
thirty four days wax 400 miles As a result of this 
journey the chart of this coast has become completely 
changed 

During the summer of 1902 3 while waiting for 
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the return of the Antarctic important fossil finds 
were made on Seymour Island The first were bones 
belonging to a species of penguin considerably larger 
than the largest now living—the Emperor penguin 
This demonstrates that even at such a distant epoch— 
probably the beginning of the Tern irv pcricd—the 
penguin was an inhabitant of th« Antarctic regions 
The other was that of numerous large and quite dis 
tinet leives 111 i brown coarse hard tuff-like rock 
belonging to different f rnvs of exogenous tries firs 
md ferns The leaves ire small and n irrow and 
call to mind similar f -ils from the lerturv fornv- 
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etions of Central ind Vuthern Lurope but also 
rertain South \menc m tv pcs of le eves 

Dr Noidtnskjold writes If there was one hope 
whose fulfilment or m n fulfilment was in my 
thoughts almost s\non\mous with the success* or 
failure of this expedition it vv is just that of being 
ible to discover in these regions di terminable Tertiary 
vegetable fossils ” 4 . , - . 

Dr \ndersson ilso discovered i fossil flora from 
the Jurassic system in Hope B iv about a degree 
farther north and same verv fin< illustrations of the 
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Cl ldophlebis Pterophyllum and Otonmites art 
given 

Some form of fossil pi int was found by the 
gt ologixt of the Discovery as far south as ht **8° 
but it has been found quite impossible to identify it 
on account of the imperfect nature of thi specimen 

rhe second part of the book m ikes si nit. thrilling 
re iding but tdds verv little to our knowledge Hit 
ittempt of I)r Andersson I leut Dust md st mi in 
Grunaen to reich Nordtnskjold across th< nr from 
the Antantic in the summer of 190 { the r failure 

either to rtich the winter quarters or to re gun the 
ship and subsequent lcnily winter in Hope Riy is 
given in detail The Antarctic foundered on Febru iry 
12 1903 as the result of a severe ice nip ind the 
ertw suctccded in ri idling Paulet Isl ind itross the 
ice where they spent thi winter under e\trimtly trv 
ing conditions rortunitily both Dr \ndtrsson ind 
Ciptain I arsen and their partus sun u did in 
reaching Nordcnskjold s winter qu irlers in the fol 
lowing summer ind with the exception of a s ulor 
who died on Paulet Island all wm rescued by the 
Argentine ship Uruguay in November iqoj 

The book consists of ibout 600 pages ind there 
are a large number of llustrations some of which 
ire from crude drawings and are lndifftrtntly repro 
duced The coloured pietes might have been advan 
tageously omitted is the v give no ide 1 of the extreme 
delicacy and be luty e f Antarctic colour Here ind 
there arc slight slips such for instince is ippe irs 
on p 1 iq where the velocity of the wind is given 
is forty five miles per second! However there ire 
no serious blemishes rhe held of optrtlions w is 
geographic illv a limited one md well outside the 
Antarctic Circle Scientific illy we may look, forw ird 
to more interesting r suits No ittempt his been 
made to give in account of the scientific work ind 
Dr Nordcnskjold hints tint severil vc irs must elapse 
before the results of tlu v >agc of the Int arch can 
be published in full L C B 


1 Nk If BRITISH MiRINF h \IFDITIOV 
'T'HE hvdrographical ind biolcgicil imestig itic n 
of the icntril md \estern farts if the Fndnn 
Oct in will this war b the object cf 1 spcci il cruise 
of H M S Sialark which is fixed tc It ne Colombo 
fer the purpose ibout \pial jo This vicht which 
is the 1 itcst addition to the survey vessels c f the N ivy 
is under the comm ind of Captain Boyle Somerville 
who will be accompam d by two scientific civili ins 
Mr J Stanley Gardiner md Mr C horsle r C ooper 
It will be remembered that the Indun Ocem was 
not visited bv the ( hallenerr I \pidition m the 
famous cruise around the world thi courst then tiken 
Iving further to the south ilmost within the \nt 
iritir t rcle Miantim however kn wledge of the 
region his been steadily mere is d by thi exertions 
of indiv dual xplorns ind bv sftei I Admiralty 
surveys Io tlu cist tlu re his been continuous 
progress lulminitmg in the Dutch Stboga Fxptdi 
turn ot 1 Sea) 1 joci thicugh the Fist Indies while 
other txplortrs h vc investigated Killing Atoll 
( hristm is Isl ind md pirts of lorrcs Stmts and 
Western Vustnln To the north the Indi in survey 
vessel Investigator has been active from the Persian 
Gulf ilmost to thi Str uts of Malaw 1 while individual 
explorers have borne their full ah ire Prof Ortm inn 
examined the reefs of ( e vlon and Prof Herdman 
is now publishing 1 full account of thf marine fauna 
ind flora of that regun In additicn Mr Stanley 

Gardiner with Messrs Borradnile and Forster 

toopeij, demoted sixteen menths in 1899 1900 to the 
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examination of the Laccadives and Maldives, bemtf 
followed through the same region in 1001 by Prof 
Alexander Agassiz who devoted himself mainly to 
the coral reefs with the surface and the deeper 

^The Red Sea and the eoist of East Africa is 
largely a Germ in zone but to the south a regular 
system itic investigation of the hydrography and 
biology is being undertaken bv Gape Colony m con¬ 
nection with its sea fisheries The French have 
iccumulated much knowledge of Madagascar (mainly 
of the 1 ind) whili Rodnguez and Mauritius have be¬ 
come fairly well known to i Iirgc extent owing to 
the Royal Soci tv Expedition of 1874 Of greater 
import met how ver were the Admiralty surveys of 
the numerous islands and banks to the north of and 
around M id ig st ir earned out for the most part 
by l aptam (n w Admiral Sir Wm) Wharton 
I istly the Germ in laldtvta Expedition in 1898-9 ran 
1 npid traverse from St Paul to Nicobar Ceylon 
Chagos Seychelles and up the Fist African coast 
Its work show 1 the existence of 1 pelagic fauna at 
all depths md <f practically the sime deep sea fauna 
is txists in oth r oceans V relatively shallow bank 
w is found between Chigos ind the Seychelles an 
important disccviry which ought to have been 
followed up bv an extended investigation of the 
region 

rhe present xpedition organised by Mr Stmley 
Girdincr is an ittempt to eeiTthtc in somt degree 
the work of II these different expeditions and ex¬ 
plorers by 1 thorough investigation of the oceano- 
griphy and bit 1 gy of the region between India and 
M idagascar md is the dire it outcome of the Maidive 
md I iccidivc ixpidition of 1899 1900 \s at present 
proposed H M S Sealark after leaving Ceylon will 
pr vcecd to the C h igos Archipelago situated to the 
south of the Mtldivrs in lit 7 0 S This group for 
the topography rf which wi ire it present depending 
almost mtirilv an 1 survev made bv f iptain Moresby 
in 1837 ce nsists if 1 senes of itolls and submerged 
binks of which Greit Chigos in lrregul ir circle 
upw lrds of seventy miles in dnmeler is the most 
conspicuous bi ng the largest existing iiriular coral 
reef with 1 b sin in the centre It is however 
perhaps betti r known through the atoll of Diego 
Garcia to the si i th e ist it one Umc used as a coal 
ing station by the Orient I me between Aden and 
Australia Th it there will be plenty of hydro¬ 
graphical vvuk in the greup is quite clear for there 
arc at prose it 10 bottom soundings between any of 
the banks md onsiderablc changes m iv reason¬ 
ably be expect d to have tiken place m the last 
seventy ye ns w ng to the growth of the reefs The 
expedition will endeavour to fill in these omissions 
md while this work is proceeding 1 close biological 
md geological survev of the reefs will be under¬ 
taken 

From (. higi s the Sealark will proceed to Mauritius 
which should be reached about August 1 Here fresh 
stores will be tiken in and the collections so far 
obtained sint home No extensive yyork around the 
island will be possible but it is hoped (p visit some 
of the reefs The Sealark will then proceed to 
C arg idos a surf ice reef to the south of the sub¬ 
merged Ni/ireth Bank ind the line will be con¬ 
tinued iking to the Seychelles group over the like¬ 
wise submerged Saya da Malha Bank Both these 
banks may well he on a crescent of relatively shallow 
w iter (less than 1500 fathoms) connecting the 
Seychelles with Mauntius but the actual depths 
should be settled by the expedition In any case the 
examination of these two great submerged banka 
should throw much-needed light on the formation of 



Amil 13, 1905J 


NATURE 


563 


coral reefs The Agalegas group may also be sur¬ 
veyed, and the nature of its land ascertained From 
the Seychelles the Sealark will return to Colombo 
while the civilian members of the expedition will 
spend some months in that group and its vicinity 
returning home in January, 1906 

The scientific work of the expedition will be of a 
varied nature In the first place the soundings and 
temperature observations taken by H M S ScalarI 
should settle such questions as the existence or non 
existence of any relatively shillow banks connecting 
India and South Africa and also of any bank from 
Mauritius to the Seychelles They should also give 
an accurate knowledge of the rise and relationships 
of the various Ghagos atolls and banks to one 
another, and show whether they ire really isol ited 
by deep sea or arise on some shallow plate iu is do 
the greater number of the Maldivc atolls Inn 
dentally, also the soundings may reasonably be ex 
pected to indicate w hat ch inges if any, have 1 ik< n 
place in the reefs ind banks since the last survevs 
At the same time it is hoped to examine the currents 
at various depths so as to see as fir is possible the 
actual influences at work In tho same connection 
an investigation his alrradv been commenced on the 
waters of the Indian Ocean By the kind tssistinu 
of the Meteorological Council cases of bottles have 
been sent out to manv captains of the British India 
P and O Orient Bibby CI in md other lines for 
duly samples of the surface waters while the «\ 
pedition itself will obtain samples both from the 
surface and from various depths during the whole of 
its sojourn in the Indi in Ote in Mr D Matthews 
English hydrogrnpher to the North Sea invtstig it ion 
has undertaken the analyses of these samples and it 
is hoped that by continuing the collection for twelve 
months a more accurate knowledge may be obtlined 
of the movements of the waters of the Indian Ocean 
In meteorology a cireful log ind graphic records will 
be kept which coming from sueh a little known 
region, should be useful for compinson with the more 
regular steamer routes 

In biology the expedition will everywhere tike 
samples of the bottom md of the pelagic ftun 1 it 
various depths The coral reefs will be examined 
both surfaces and slopes while the cum nts and other 
factors possibly influencing the same will be care 
fully investigated The dredges end trawls will be 
let down as frequently as possible both to isccrtun 
the general chiractcrs of the bottom off the islands 
and banks tnd also to sample the flora and fauna 
The deep-sea fauna will not be collected work being 
for tho most pirt devoted to intermediate depths ( s o 
to 500 fathoms) within which light tails off mto 
absolute darkness \t the same- time the f iun 1 it 
lesser depths both in the Ch igos ind Seychelles will 
be investigated as completely is possible By these 
means some cle ir ide c should be obtained of the 
vertical distributions of both immals and plants md 
the comparisons of the marine faun 1 and flot i of the 
Seychelles and Chigos together ind with those of 
the surrounding slopes of the Indian Ocean should 
at least tllumtn etc the question as to how far the 
horizontal distribution of such is of value in tracing 
the former connections of continents and lands The 
land flora and fauna can scarcely be expected to be 
of great interest—it will not at present be attempted 
in the Seychelles—but it will nevertheless be cnl 
lectcd in view of the graduil peopling of oceanic 
islands 

On the whole this most recent British exploring 
expedition may be said to be conceived in the interests 
not of one but of many sciences and all who sym 
pathise with the advancement of knowledge may be 
grateful to the Admiralty for detailing a yesscl for 
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more than justify the dispatch of I 1 MS Sialark, 
while any discovery which may be m ide of the I »ws 
which govern the formation and growth of coral and 
other reefs—and to which we stem to be tending— 
would make navigation m tropical watirs appreciably 
s iftr The scientific members of the expedition have 
been required to find ill the extri gear and instru¬ 
ments necessary for thur work In this they have 
bun miterully issisted by grants from the British 
\sso< 1 ition ind from the Bclfour memorial fund at 
C unbndge, but the bulk of the expense has burn 
undertaken by the Tium recently founded by Mrs 
Pcrtv Sladrn in memory of her lilc husband to 
whom it is felt the objects of this expedition would 
hm very closclv ippeiled md whose name will 
ippropnttclv eppcir upon the publie etioiis issued as 
e result of the inve slig ition 


IHh l\Dl 1 \ t UilUQUAhh Ol APRIl 4 

A I -\R<.,T pirt of notth western Indie w is stverelyT 
shtken by in e rthquake which occurred on 
Vpril 4 shortly ifter six o clock in the morning 
c lusing the dcsttue tie 11 of numerous buildings and 
the loss of ininy lives the nunibu being estimited 
et twenty thousind I he last greet e irthqu ike in 
Indi 1 in June i8»>7 w is one of the most violent of 
which there is iny histone il record but the casualties 
ind damage due to thit disturbince were compire- 
tiveh sm ill beceuse (he cirthqu ike occurred it five 
e dock in the ifterneen when m my people were out 
of doors ind there were no large cities within the 
iron of maximum violence In the cesc of the earth 
quikc on \pnl 4 mest people were indoors it the 
time of the shock md the arei of gre itest disturb¬ 
ance me hided unfortun etely sever il centres where 

fnrlv large towns hive grown up chiefly round the 
iflienl settlements enntonmints and sin ttorn of the 
British Government Dharmstli I) ilhousie Simla 
with severil ne ighbe iiring cantonments Mussooric 
Hi hr 1 Dull Minor i Rmikhet end N uni I al ire the 
rhiel ot these end llu m inv subst 111I1 il stone build¬ 
ings in them hive 1 Aurally sufTnid much d im ige 

frun the eaithquake shocks 

I he reports so fir ivuleblc show th it the earth¬ 
quake like that of other gre it disturb inces of the 
s mu kind vv is of Him il iv in origin the centre beinR 
about Dhirmsih Its intensity dccrcisfd through 
the Punjib end the l mted Provinces while f om 
R opulent to the ne 1 ill it dene isrd ripidh There 
appe irs to hive be in wide extensiin of the disturb¬ 
ing tow irds \ssam e 1 \fghanistan but information 
ft0111 the west is vrrv mptrfcil 

lhe whole ere 1 wh 11 serious d im ige is known 
to have been doni is includt d w lllnn a line dr ewn 
from Nhihpur flirt ugh Kangri tc |awalimukhi 
the net t 1st to Suj inpur ind the n to Baijnath, 
but what ocruried castw irds oi this ire 1 is not 
know n , 

It is rleir from the \iceroi s lilegrims that the 
towns of Dharmsala Kingri and Pal impur are 
virlualls de-stroyed th it the loss of life has been very 
gre it and that the full measure of t it istrophc owing 
to diflicultv of communication 1 innot be esccrtained 
for some time 

The King has sent to the Vieeros 1 telegram ex¬ 
pressing his “profound concern at thi ntvvs of the 
calemitv which has bcfillen I ahorc nd surrounding 
district’’ and a message of svmpithi with all who 
have suffered from the earthquake his been sent by 
the Prince and Princiss of Wales 

No news about the earthquake has been received 
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from the regions north of Kashmir but two days 
before the first shock was felt in India the Punjab 
stations reported the imval of storms bearing large 
quantities of dust and ash Natives arriving at Simla 
from the interior declare that a volcanic eruption has 
occurred in the hills in Bashahr State 
The earthquake was clearly registered by the seis¬ 
mograph in the observatory at Gottingen and a 
record w is also obtained at the Royal Observatory 
Fdinburgh The record began with some very 
minute tremors about i i m while the hrger waves 
began about eight minutes later The maximum 
disturbance was recorded about i 30 and was 
followed by one of almost equal severity a minute and 
a half later From that point the tremors were 
gradually reduced until 4 43 a m The difference of 
time between Edinburgh and Dharms U1 is about five 
hours Seismograms recording the earthquake were 
ilso obtained by Prof Milne at Shide Isle of Wight 
and at the hydrographic station at Pol i 

\ severe earthquake shock lasting six seconds was 
felt it Benevent® Italy at 8 20 p m on April 9 and 
fresh shocks were experienced at Simla on April to 
ind it 

Ihe following particulars of the effects produced 
by the earthquake in various parts of India have been 
extricted from the extensive reports which have 
appeared in the daily papers 

Dharmsala —All houses and buildings throughout ihe 
entire station including cantonment and bazaars totally 
destroyed with loss of many lives About 80 per cent 
of the populal on killed or injured and from ao per cent 
to 30 per cent in the neighbouring villages 

Kangra Valley —Kangri and Jowala Mukhi and other 
villages in Kangra Valley reported totallv destroyed and 
many hundred lives lost Tveiy building without excep 
tion in Kangra and Bhawon n ruins Of » total popu 
lation of nearly 5000 in Kangra town it is believed that 
only about 500 remain -il ve Similar state of affa r* in 
most other villages in the neighbourhood At Palampur 
■n the Kangra distn t all the houses including the 
Government buildings reported tot illy destroyed and 
mmv hundred lives lost 

1 ah ire —A succession of violent shocks caused a panic 
Ihe inhabitants rushed from their houses to seek safety 
m the open Almost every house suffered bv the eerth 
quake and much scrims di nnge was done 11 public and 
pr vate properly and tw nt> fee people were k lied The 
shock creited an extraordinary uproar at lh( zoological 
gardens The shrieks of the pea fowls were he rd all iver 
the station while crows and other birds (Ipw in alaim from 
the swav ng trees 

W uuooree suffered severely Two slight slocks were 
felt during the night of Api l 3 A sue cssion of shocks 
began at 6 10 a in on April 4 the first which lusted three 
minutes being the severest In all eleven sho ks were 
felt Fvery house in the r t> more or less injured Several 
snail landslips occurred and many casualties reported 
Th s is the fourth severe earthquake that has happened 
at Mussoorer and the second worst ns regards its effects 
Four or five slight shocks were felt dur ng the night of 
April 4 s 

Simla —Much damage done to build ngs The Vice 
regal Lodge is so badly damaged that the re building will 
o upy several months Other estate houses have been 
seriously damaged Delhi —Ihe shock was severely felt 
ind damage was done to buildings but no reports of injury 
to m numents A further shock occurred at midnight on 
Aprl 4 3 \gra —A vitlent shock lasting several 
minutes and trivelhng from west to east was experienced 
at 6 10 a m No reports of injure to arch tectural monu 

Jalandhar —Much damage done Amritsar - Extensive 
damage and several lives lost Ambala —A large number 
of houses thrown down Swinger —Much damage and 
several lives lost Mudkt Serious damage Siolfcot — 
Not a house escaped damage of some sort but no lives 
lost Qalhousie —Property damaged but no deaths 

xto 1850, voi 71] 


Kashmir —Communication Interrupted by landslips and 
accidents to telegraph lines , „ 

SUght tremors appear to have been recorded at Calcutta 
and Bombay but no decided disturbance was felt 


PROP PIETRO TACCHINI 
'THE death of Prof P Tacchmi on March 24, at 
1 the age of sixty-seven years has caused much 
regret among men of science interested in celestial 
and terrestri it physics Italy has thus lost a re¬ 
presentative man of science who especially devoted 
himself to the cause of astronomy with zeal and 
patience For many years as director of the 
Observatory of the Collegio Romano he proved 
himself an indefatigable observer of planets and 
comets but recently this position has been filled by 
Prof Millosewich and Prof Tacchmi had been known 
as the director of the Central Office of Meteorology 
and Geodynamics But the especial work with which 
his mme will ever be connected has been upon lines 
that have long commended themselves to Italian 
observers Secchi made his reputation in the domain 
of spectroscope and solar observation and the example 
he set has been followed with no less eagerness and 
suitesta by the distinguished astronomer whose death 
we have now to regret AH that related to sun-spots 
faculae or protuberances had a fascination for 
T uchini and for years past our columns have borne 
witness to his continuous devotion to this subject 
He was particularly interested in the heliographical 
distribution of solar phenomena and ejjpry three 
months in the pages of the Mem <Mm Spettro 
icoputt Italians or the CompUs rendus he recorded 
the variations and gave comparative tables showing 
the growth or decline of solar activity as testified by 
these outbursts Researches carried on so long and 
so industriously lannot but prove of eminent service 
and we may well hope that the woik he inaugurated 
will be earned on with equal zeal by his successors 
Prof Tacchmi s work in this direction well deserved 
the Janssen prize which was iw lrded him by the 
Pans Academy of Sciences 111 189a 

1 o a sol lr observer of suih ardour eclipses of the 
sun especially appealed and he took part in several 
expeditions to observe these phenomena He was 
present on the Caroline Island reef where he associ 
ated himself with the French party organised by 
Janssen Agim in Egypt and later on in 1886 he 
visited the American continent for the purpose of 
observing the great eclipse in that year On this 
occasion he showed by comparing the forms and 
appearances of the prominences seen during the 
eclipse with the images ordinarily seen in the spectro 
scope that it is only the vaporous cores of these 
objects which are rendered visible by the usual 
methods of observation In many other ways he 
showed not only his skill as a spectroscopist but 
his anxiety to promote astronomical knowledge He 
laboured long and diligently in the cause of science 
and left a reputation that his counttymen will cherish, 
while his memory will be held in esteem by the 
istronomers of many nations He was elected a 
foreign member of the Royil Society in 1891 and was 
awarded the Rumford modal of the society He was 
also a foreign associate of the Royal Astronomical 
Society in 1883 and many other societies have been 
proud to enrol his name among those of their 
honoured fellows 

The progress of solar phvsics is largely due to Prof 
Tacchim’s unremitting libours and the numerous 
papers published by him on solar phenomena stand 
as an enduring monument of work done by s pioneer 
m a fruitful field of scientific inquiry 
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NOTES 

Wi are glad to aee the report that Lord Kelvin 1 con 
ditton continues to improve It was Anted on Monday 
that he now takes nourishment fairly well and that his 
medical advisers are well satisfied with the progress he 
U making It is expected that he will be able to leave 
his bed 11^ about a fortnight s time 
Thb Irish branch of the Geological Survey has been 
transferred from the Board of Fducation to the Depart 
ment of Agriculture and Technical Instruction for Ireland 
The work will be earned on under the immediate direction 
of Prof G A J Cole 

Wb regret to learn that Mr H B Medlicott FRS 
formerly director of the Geological Survey of India 1876- 
1887 died on April 6 at seventy six years of age 
Akono the portraits recently added to the National 
Portrait Gallery are those of Sir Charles Lyell painted by 
Lowes Dickinson Charles Darwin and Prof W Whewell 
Raima s Agency is informed th it the Due d Orleans 
has organised a North Polar expedition which will leave 
for the Arctic under the Due s personal leadership next 
month tor the purposes of the expedition the Belgtca 
the vessel of the recent Belgian Antarctic {expedition has 
been secured together with the services of Lieut Gerlache 
who will again command the ship on the present occasion 
The object of the expedition is not to reach the North 
Pole and according to present arr ingements the Due 
will not winter in the \rctic although the Belgica will 
be provisioned for the event of her being closed in by the 
ice The expedition will leave Norway probably on May 1 
and proceed d rcct to Franz Josef Lind where it is believed 
that an attempt will be made to push northwards by way 
of a new channel The Due t staff will include some 
branch men of science and a number of Norwegian 
sailors 

At the innual meeting of the Australasian Ornitho 
log St* Cmon held at the end of last year Captain F W 
Hutton IRS submitted a presidential address dealing 
with some interesting problems in connection with New 
Zealand s infauna The evidence he has obtained during 
his vears of research leads him to think that the ancestors 
of many New 7eiland birds went south along a land 
ridge which connected New Zealand with New Caledonia 
and New Gu nea probably in the early Eocene period 
New Zealand ornithologists Captain Hutton pointed out 
have special advantages for study ng the effects of the 
absence of enemies on development and New Zealand 
itself offers more examples of degeneration in the wings 
of birds than does any other country in the world 

Pros J Macmillan Brown of Christchurch New 
Zealand recently paid a visit to the Maoris who live in the 
fastnesses of the great King country and Urewera country 
in the heart of the North Island of New Zealand He 
went specially to visit the Uru kehu or red headed 
Maoris who are often seen in those districts He had 
previously come to the conclusion that the Maoris 
ancestors in their migrations crossed with a white race 
and he informed a representative cf the / yt tel ton Timet 
that his visit has strengthened his opinion He states 
that in one assembly at which he was present at least 
>5 per cent of the children had brown or even flaxen hair 
a complexion which resembled that of the Italians and 
fine European features 

Da W J Holland director of the Carnegie Museum 
Pittsburg has arrived in London for the purpose of super 
intending the settingup of the plaster model of the 
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skeleton of the gigantic herbivorous dinosaur Dtplodocu* 
eamtgu presented by Mr Andrew Carnegie to the British 
(Natural History) Museum The restoration which is 
described by the late Mr J B Hatcher in No 1 of the 
Memoirs of the Carnegie Museum is mainly based upon 
two incomplete skeletons discovered respectively in 1899 
and 1900 in the Upper Jurassic beds of Sheep Creek 
Albany County Wyom ng As restored the skeleton Is 
nearly 80 feet in length Whether th s dinosaur is really 
specifically distinct from the typical Diplodoeus longus may 
be a question 

Durino a violent thunderstorm on March 31 the second 
pyramid of Ghizeh was struik by lightning slightly below 
the apex of the monumeit Several of the immense stones 
of which the pyramtl is built were dislodged and rolled 
down the sides to the sands below The storm was the 
most violent experienced in b gypt for the past fifteen years 
Th s is the first recorded instance of any of the pyramids 
having been struck by 1 gbtning , 

If is announced in Science that the first John Fritz gold 
medal will be conferred upin Lord Kelvin This medal is 
awarded bv a joint committee of the American Institute of 
Flectr cal rnginccrs the American Society of Mechumcal 
Lngineer* the American Society of Civil Engineers and 
the American Institute of Mining Engineers to the man 
most represents ve of and eminent in scientific advance 
■n the engineer ng field 

J he fill wing are the lecture arrangements at tho Royal 
Institut on after I aster Prof L C M.all three lec 

tures on the studv of extinct animals S r James Dewar 
three hell res on flam Prof J A Firm ng three lec 
tures cn electromagnetic waves (the Ijndall lectures) 
Prof II Marshall Ward two lectures on moulds and 
mould ness Dr J G 1 razer two lectures on the evolu 
ton if the kingship in early society and Mr A II 
Savage I andor two lectures on expl rat on in the Philip 
p nes Ihe I rid ay even ng meetings will be resu t d on 

May S when 1 liseourse w 11 be delivered bv Prof H E 
Armstrong on problems underlying nutrit on 

A branch f I Mian e Fran^aise an assonatirn for the 
spread of the blench 1 nguuge is t be est ibl shed in 
Londi n ind Pans under the title f Allianu lilt/raire 
s icntifque it art st que branto Anglmsr Informal on 
as to membership of the new associat on eon be obta ned 
from 186 Boulevard Sa nt Gcrmatn Paris The first soiree 
will take place in London in the course of the present 
month The presidents of the assouation are M Paul 
Delombre previously Ministir for C m nerce and M 
Pierre Fouun Inspecteur Gdndral de 1 Instruction pub 
I que Among those who have promised their support to 
the new society are Lord Avebury Sir William Crookes 
Sir Ar hibald Geikie Sir Oliver I odge Prof Meldola 
Sr Willi im Ramsay Sir Henry Roscoe and Sir William 
White 

1 ns lint s correspondent at Athens reports that the 
proceedings in connection with the Archaeological Congress 
began on April 7 with a reception at the university at 
which the King and the Crown Pnncc were present Ihe 
opening leremony took pi ice at the Parthenon under the 
presidency of the Crown Prince the King and Queen 
being also present On April 8 Prof I arabros delivered 
an address of welcome recapitulating the achievements of 
foreign and Greek research in recent vears The cere 
mony of Inauguration of the Penrose Memorial Library 
took place on April 8 in the British School The King 
and Queen and all the members of the Royal family were 
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present After Mr George Maqfflittan had given an 
account of the put history of the school a marble tablet 
to the memory of Fenroee was unveiled by the Crown 
Prince who delivered an addreee In Engliefa Speechee were 
then delivered by Mr Cecil Smith a former director of the 
achool M HomoUe aecretary to the congress who paid 
an eloquent tribute to the amiable and noble character of 
Penroae aa well ae to hi* great scientific attainment* and 
by Prof* Conce Wheeler Waldateln and Bosanquet 
(director of the cchool) lhe various aectlon* of the con 
great met for the reception and discussion of papers on 
April q and to 

A xirmtr of the Afeociation of Economic Fntomolognts 
will be held at Birmingham on April 19 and so in the 
large medical theatra of the unlveraity ft) prendent of 
the association t» Mr F V Theobald and the aecretary 
Mr H E Collmge University of Birmingham 

Tut London Geological Field Clan conducted by Prof 
H G Seeley JfRS will begin ita twentieth year« 
fhason on Saturday April aq with a visit to the north 
down* at Betchworth The field class which is earned 
on continuously on the Saturday afternoon* in May June 
and Julv afford* practical teaching In geology by study 
ing direct from nature the structure and mode* of occur 
rente of the rock* in the basin of the Thame* and adjacent 
country Further particular* may be obtained from the 
secretary Mr J W Jorvit St Mark ■ College Chelsea 
SW 

At the annual meeting of the Iron and Steel Institute 
to be held on Mav n and 13 the Bee*emer gold medal 
for 1905 will be presented to Prof J O Arnold The 
award* of the Andrew Carnegie gold medal and research 
scholarship* will be announced and the president Mr 
R A Hadfield will deliver his Inaugural address lhe 
following is a list of paper* that are expected to be 
submitted —experiments on the fusibility of blast furnace 
slags Dr O Boudouard recent developments of the 
Bertrand Hue! process Mr J H Darby and Mr G 
Hatton the application of dry air blast to the manufacture 
of iron Mr James Gayley the effect produced by liquid 
air temperature on the mechanical and other properties of 
mm Mr R A Hadfield the cleaning of blast furnace 
gas Mr Axel Sahlin the failure of an iron plate through 
fatigue Mi i A Houghton the continuous steel making 
process in fixed open hearth furnace* Mr S Surzycki 
accident* due to the asphyxiation of blast furnace workmen 
Mr B H Thwalle and the behaviour of the sulphur in 
coke in the blast furnace Prof F VUst and Mr P Wolff 

Rktmtx a correspondent at Rome reports that the draft 
scheme for the organisation of the International Agri 
cultural Institute which will be considered by the con 
ference to be held in May is ax follows —(1) The con 
stitution and organisation of the institute (3) Functions 
of the institute -{a) To report periodically information 
concerning agricultural production the conditions of labour 
in rural districts and the diseases of plants and live stock 
(M To facilitate the organisation and working of cooper 
ation between the rural communities of different countries 
and to provide insurance and banking facilities for the 
benefit of agriculture (e) To propose on it* own initiative 
or at the invitation of Governments Interested inter- 
national measure* and institutions for the protection of the 
common interests <4 the agriculturists of all countries) and 
at the aarne tune to consider the resolution* pawed by 
international congresses on agrlculturs (d) To exercise 
Cfther function* which are already exercised by the 


agricultural associations Vhlth the Institute anbW 
charge independently of the action of tha different GoVffW 
meot* (3) The financial resources of the Institute 

In the House of Commons on April 5 Sir W Prim*! 
uked the President of tile Board of Agriculture whetffcl 
bis attention has been directed to ex periments which hart 
been carried on in America with a view to the gfopagstk* 
and use upon the land of nitrogen producing bacteria' 
whether he 1* iware that certain nghta relating to thf 
method of preparation of these bacteria are tha proper?) 
of the United State* Government and that that Govern¬ 
ment is distributing paikets of these bacteria free of chorgl 
to any farmer* who apply for them and that the re*uli 
of such distribution has been beneficial for farming and, 
if ao could he *ay whether anv rights relating to thi 
preparation of these nitrogen producing bacteria prevenl 
His Majesty t> Government from adopting a similar course 
and If not whether he is prepared to recommend that t 
slimier free distr button be adopted in this country It 
reply Mr F allow «. remarked that some articles on the sub 
ject have appeared in the Board s monthly journal Expert 
ments as to the value of nitrogen producing bacteria an 
now being carried out under the auspices of the Board by 
several of the agri ultural colleges in this country and at» 
soon a* the results are known the Board will consider 
what further acton in the matter can be taken In the 
interest of British agriculturist* The process of pro 
ducing and cull vnttng the bacteria has been patented by 
the United States Department of Agriculture but It appear* 
that the department doe* not propose indefinitely to con 
tuiue its gratu tous distribution There appear* to be 
nothing to prevent the manufacture and sale of the material 
in this country 

According to the report of the Australian Museum 
Sydney for 19©3 4 remarkable fluctuation* occur in the 
annual number of visitors In 1900 for instance the 
total was 84 474 in 1901 133 336 in 1903 106 704 and m 
1903 118 373 1 hi general condition and progress of the 
museum appear t be satisfactory 


No 3 of the Johns Hopkins Umversitv Circular for the 
current year contains an account of observations and ex¬ 
periments with regard to the abnormally elongated form 
assumed by a cons deraMe percentage of American oysters 
during the early stage* of growth The author Mr O C 
Glaser conclude* that this is due to crowding and that 
it is a premature assumption of the normal adult con 
dition The crowded condition of these prematurely old 
oysters make* it impossible for them to expand and grow 
to the normal w dth but if removed to a more favourable 
situation they qu kly assume the ordinary shape 


The second port on of the article by Mr F Voss m 
part 111 of vol Ixxvjii of the ZtUtchnft ftir «wirntchofu 
Ucht Zoologu n the thorax of the house cricket with 
especial refereme to the articulation of the wings and 
their movements and thus to the mechanics of Insect 
flight in general Is devoted to the muaoulature and fit 
illustrated with several diagram* and text figures The 
other article in the same issue by Mr F Fuhrmann of 
Grate is devoted to the history ot the adrenal bodies of 
the guinea-pig The internal tissue of the** organ* 1 * 
subject to very rapid pott moritm degeneration, aa that the 
Investigation is one of considerable difficulty 


Aocoxmno to it* report for the past year tit* Rugby 
School Natural History Society continue* to do steady 


factory proaress Durina the veer two Important additions 
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» by pftt to the museum namely, a collac 
Wit British butterflies and one of bird#’ *gg* the 
1 |f toetudlof many rare specimens The conservatory 
ri*iog 4m greater part of the vivarium ho* been re 
$t, and a haw earn Is In course of construction for the 
"pal collection On the other hand the secretary 
» the lack of Internet in microscopy and also the 
^ competitors for prises 

.In the report of the Northumberland Sea Fisheries on 
tbh scientific investigations conducted m tqop it is stated 
that there has been a decided decrease In the number of 
Rat fish especially plaice in Cambois Bay although in 
this respect the other stations do not depart mater allv 
■from the satisfactory results of the last few years A 
number of flat fiah chiefly dabs were marked and re 
turned to the sea Those re raptured apparently ind cite 
that plaice do Aot usually leave the Inshore waters until 
they are approaching maturity (four or five years old) but 
that dabs show a separation of the sexes the females 
remaining near the ahore wh le the males migrate to 
deeper water twenty or thirty miles to the south I egis 
latioit for the protection of lobsters does not work well ns 
the fishermen are in the habit of stripping and selling 
the 'berried females instead of returmng them to the 


opportune for considering the 
possibility of changes in allied departments A pertinent 
article advocating the establishment of a bureau of forestry 
as a complement to the Indian Forest Department appears 
in the JfldMH Foruttr (January) The duties of the staff 
would Include the preparation of working plana the in 
stitution and supervision of experimental investigations 
and the responsibility of regulating the cultivation and 
supply of forest products 

A Circular (vol il No 14) of the Royal Botanic 
Gardens, Ceylon by Mr R H Lotk deals with the 
varieties of cacao trees existing in the gardens and the 
experiment station Perademya and incidentally supplies 
some interesting information on the colour of the seeds 
As o primary division Cpillo varieties having seeds with 
i th n ‘•hell are distinguished from the 1 orastero varieties 
xv th n hard shell Fm ts of the old red type of Crlollo 
were found to contain about 14 per cent of purple and 
80 per cent of white seeds Forastero varieties pass from 
foims of good quality hiving well rounded beane of a 
light colour to those of n poor quality in’which the beans 
are flat purple and litter lhe proportion of white to* 
purple seeds in a number of pods of oie t f the best 
Forastero varieties was 3s per cent to 63 per cent 


Ik the first part of vol xxxm of Gegenbaur s Morpho 
logilchtt Jahrbuch is continued Dr A Fleischmann b 
article on the skull cf the Ammota Dr O Hofmann ton 
tribating a section on the structure of the roof of the 
mouth-cavlti in Heards The second article bv Dr H 
Adolphe is devoted to a discuss on of the variation in the 
human sternum ind vertebral column more especially as 
Regards the number of vertebra wh h mav bear ribs and 
which mav enter into the composition of the sacrum 
After referring to analogous vir itions In apes and 
monkeys the autnor considers that there is no evidence tint 
any of the earlier mammals had eight cervical vertebra 
In the third article Mr W M S nallwood records some 
observations on the chromosome vesicles developed in the 
earlier stages of nudlbraneh molluscs 

Tint two original articles in Rtologuchei Crntralblatt 
of March 15 are devoted to the subject of ants Mr F 
Wasmann continuing his account of the on gin of slavery 
among these insects whde Prof D H Forel figures and 
describes the nests and fungus gardens ’ of certain South 
American ants The photographs and notes on which the 
latter account is based were communicated to the author 
by Dr E GoeMi director of the nuseum at Pari In 
the case of Atta texderu it appears that the female has 
a fungus garden to herself in whuh the eggs are laid 
and while this and other large species of die same genus 
together with certain kinds of Acromyrmex make their 
fungus-gardens in holes in the ground the smaller Atto 
mo*U•rt constructs them in hollow trees under leaves and 
in such-hke situations 


Nos 1 and 2 of the 7 itichnft of the Berlin Gesell 
schaft fur Trdltunde contain a valuable paper by Dr S 
Passarge on the Kalahari region and its significance as 
a fa tor in the ethnogriphv of South Africa The paper 
discusses the physical and biological conditions of the 
region and the distribution of the rare* of mankind II 
is illustrated by a number of excellent maps 

Tub most recent addition to tho Abhandlungen of the 
\ tenna Geographical Society ta a paper by Dr Artur 
Gavazzi forming the first or ' morphological part of a 
monograph on thi lakes of the Karst region The work 
includes measurements of permanent lakes fresh water 
brackish and salt periodic lakes ' and periodically m 
undated poljen Observations of the micro plankton 
and diatoms have been made by Drs L tar A Forti 
and V Lurgaiolll Dr tiavasu s paper forms an im 
portant contribution to our knowledge of an extremely 
interesting region 

Wk have received the report of the Danish Meteorological 
Institute on the state of the ice in the Arctic seas during 
1004 The statistics go to show that the wtnter of 1903-4 
was comparatively mild m that part of the Arctic regions 
which lies north of the Atlantic Ocean that during 1904 
the East Greenland current supplied the temperate seas 
with a smaller quantity of polar ice than m a normal year 
and that the I abrador current carried more than the 
average number of icebergs past Newfoundland It is 
expected that during 1905 there will h® mor * •» along the 
coast of Fast Greenland and in Davis Strait than in 1904 
and lets off Labrador and Newfoundland 


A wxTtnta instalment of the account by Mr B 
Fedtschenko o! hta journey in Central Asia is given m 
vol lv, parts vl and vu of the BuUtim du Jar din 
t*p*ndl Botamqu* St Petersburg These letters relate 
to ins Wanderings across the Pamir plateau and ha de 
scribes the vertical sequence of plant formations observed 
in the unexplored valley of the Mouskot River 

Tax p r esent time when changes are pending in India 
U con n ection with the formation of a department of 
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Th* Meteorological Institute of the Netherianda has 
issued a paper by M J P van dar Stok continuing and 
extending M Phaff s discussion of tidal observations made 
on board the light-ship* oi» the Natheriand toasts Hie 
periodic movements in horizontal and vertical plans* and 
the progressive movements of the waters are dealt with 
separately and the general result is to support the view 
set forth by Lord Kelvin in 1878 that tbe tides of th* 
North Sea would not be materially affected If the Stnuts 
of Dover wste closed Further observation# especially off 
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the English coasts and In the centre of the North Sea 
are necessary for the complete Investigation of the complex 
condition* which occur 

Am Interesting address wa» recently delivered to the 
Royal Meteorological Society (pahllihed In it* Journal for 
January laet) by Mr C W R Roydi first lieutenant of 
the National Antarctic veisel Dueojcry As the observ 
ations are now under discussion he was only able 
to give a general account of the meteorological conditions 
of the Antarctic but entered fully Into the arduous labours 
which were sealoualy carried out by the whole of the 
observing staff The meteorological instruments were set 
up on the ice on April 17 1904 in lat 77 s 50 S and 
eye observations were continued until February 15 1904 
at intervals of two hours between 8b am and loh pm 
they were taken under the superintendence of Mr Royds 
and the night observations were divided between the 
eleven officers each taking one night In addition 
there were the self retording instruments these were 
managed under m great difficulties and their continuous 
registration was entirely due to the mechantral skill 
of Mr Skelton as they were frequently choked by 
blizzards On these occasions the rain gauge would 
be burned under three or four feet of snow The lowest 
screen temperature recorded in the winter quarters was 
t on the same d ly at Cape Armitagc (ij miles 
distant) it was (4 0 ( the coldest day at the latter 
station was —67° 7 (or nearly «oo° of frost) on May 16 
1901 The highest black bulb reading in the sun was 
154* on December si igos The heaviest gale recorded 
was 83 miles per hour by the Robinson anemometer 
Throughout the stay in the Antarctic Circle no rain was 
recorded and fogs were not nearly so prevalent as is 
generally supposed day after day clear skies and con 
tinuous 34 hours sunsti ne were recorded Speaking of 
the barometer ns an instr intent of warning of gales Mr 
Roydt. states that all faith was lost in it as they came 
on without any appreciable sudden change in the motion 
uf the mercury 

The final report of the Royal Commission on Coal 
Supplies was recently reviewed at eome length in N ATI RE 
(February a p 3*4) The minutes of evidence the 
reports on the various districts and the appendices on 
which the commissioners conclusions were based have 
now been issued The district reports contain much in 
formation of great value and it Is satisfactory to find 
that in order to render them generally airisstble they 
ire issued separately at moderate prices The contents 
<f the various parts are as follows —part li report of 
Sir W 1 Lewis on the available coal resources of South 
Wales and the south of bngland, part ill report if Prof 
l apworth and Mr A Sopwith on the coal resources of 
the midland* part tv report of Prof F Hull Sir G J 
Armytagr and Mr A Strahan on the coal resource* of 
North Wales Lancashire and Cheshire part v report 
of Mr A Currer Briggs on the coal resources of York 
shire Derbyshire and Nottinghamshire part vi report 
of Sir Lindsay Wood on the coal resources of Northumber 
land Durham and Cumberland part vlt report of Mr 
J S Dixon on the coal nsources of Scotland; part viil 
report of Prof E Hull on the coal resources of Ireland 
and part lx report of the geological committee, consisting 
of Prof E HuH, Prof C LapWorth Mr J J H Teal! 
and Mr A Strahan, on the resources of the concealed and 
unproved coalfields of the United Kingdom Part x 
which covers 400 pages contains the minutes of evidence 
and part xi include* a series of appendices of great 
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Interest Among the** are an estimate of the future sesif 
output of the United Kingdom calculated at its average 
decreasing rate of increase during the laet thirty year*, bf 
Mr R Price William* a report on the colonial ana 
foreign coal resource* by Mr Bennett H Brough, and a 
report on deep borings through Secondary rocks by Mr. 

W Whitaker Lastly part xh ie a supplement coetaiA- 
mg the plans and diagram* referred to in the evidence. 
Ihe report on the coal available in concealed unproved 
areas at depths less than 4000 feet is certainly the meet 
Important of this valuable senes of documents Without 
bong over sanguine the committee has added 40000 
million tons to thi, probable coal resources of the kingdom 
The coloured geological map of the United Kingdom cm 
the scale of tr, miles to the inch accompanying this re* 
port is of part cular interest 

The well known firm of Bausch and Lomb (London 
agents Messrs A E Staley and Co) has brought 
out an admirable instrument in their B B P portable 
microscope lhe workmanship u excellent and In spite 
of the fait that the stand and accessories are packed away 
into a case measuring 114X78X46 inches the mstru 
ment is thoroughly serviceable and convenient for use 
1 he base of the sla id it made of two diverging bars which 
move on the upright column so as to assume a parallel 
position when r ady for packing but they are well and 
heavily lonstr ted and are perfectly rigid when open 
lhe stage is large and is uigen ously contrived to turn 
into the plane of the stand when in the case and* when open 
it is firmlv hill n its place The objectives are of the 
quality which would be expected from a firm with so high 
a reputation anl the cedar oil for the immersion lens 1# 
contained in a metal box so that there is no danger of 
breakage or leakage We think the instrument quite 
justifies the description given of it as a microscope 

capable of being taken out and set up in a few seconds 
ready for use giving dll the desirable features of the 
highest grade bai tcriological laboratory instrument ' 

In the classic 1 researches of Sainte Claire Danila on 
dissociation much use was made of the hot and cold 
tube in prov ng the existence of chemical reactions At 
high temperatures the idea being that by suddenly cool* 
ing a gaseous system there would not be time for the re* 
combination of lhe gases and hence thdt some due could 
be obtained os to the actual composition of the gateou* 
mixture at the high temperature The properties of fused 
quartz havo led M Berthelot to repeat these experiments 
under different londitkms and an account of the results 
is given in the Compter rtndut for April 3 The sub¬ 
stances under examination were enclosed in hermetically 
sealed quart* tubes heated for about an hour at 1506* C 
to 1400° C and then suddenly cooled by dropping tha 
tubes into cold water lhe coding in this way was at 
least as sudden as in Sainte-Claire Deville s experiments, 
and the whole contents of the tubes could then be sh¬ 
ammed The observations were too numerous to be ghrm 
in detail here but the whole trend of the results was to 
show that no d seedetion could bt detected In cases where 
from the earlier experiments a positive mult would he ex¬ 
pected Oxygen furnished no trace of Mon* and ne tree* 
of hydrocarbon could be formed from carbon, in buy of it* 
states With hydrogen The dissociation of carbon ®c®» 
oxide was practically Inappreciable, and In a case of (pedal 
practical importance the dissociation of carbon dMxJde, 
and in which two experiments were made, qp* with dOM 
and the other with Instanta n eous cooling, M trees M die* 
tociation could be detected 
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A KXMUST on ‘ Pattern Making by Mr J E Danger 
Mi. has been added by Meurt Dawbarn and Ward 
Ltd »to their ' Home Worker* Sene* of Practical Hand 

tkvllf* " 

A new edition of Mr W Wood* Smyth’* “ Divine Dual 
Government ’ haa been published by Messrs Horace 
Marshal] and Son The present issue has been revised 
and Illustrated with new matter some of which ha* already 
appeared in earlier books now out of print by the same 
author 

Musas Longmans Green and Co have published a 
new edition of Telegraphy by Sir W H Preece 
KCB IRS and Sir J Sivewright K C M G The 
book has been revised and enlarged and now includes 
descriptions of recent devices used in telegraphy in re 
latton to fast speed recorder* to automatic and translating 
apparatus for submarine circuits to Murray s improve 
merits In the Wheats tine automatic apparatus and to the 
new telegraph snitching system A chapter on wireless 
telegraphy considered theoretically and in It* most recent 
application has been added 

Ma H*nry Fro woe ha* sent us two pages of the New 
English Dictionary on Historical Principles edited by 
Dr J A H Murray to show how the word refraction 
and its congeners are defined and traced The number 
of references to use* of these words is astonishing and 
a vast amount of research must have been necessary to 
bring so much material together We extract a few early 
reference* of historical Interest —Refracting causing re 
fraction refractive 1704 Newton Optics (17a 1) 
4 def iv the perpendicular to the reflecting or refracting 
surface at the point of incidence 1764 Hornsby in Phil 
1 ram liv 143 4 an excellent refracting telescope of 

is feet focus Retraction 1603 Holland Plutarch s 
Mor t*9J “ the rainbow 1* distinguished by sundry 
colours by the refractior f our eie-sight against a cloud 
1646 Sir T Browne Pseud Ep 347 the colours are 
made by refraction of light and the shadows that limit 
that light ” drtroH 1603 Heydon Jud Astrol 137 
4< there Iieth a deceipt or fallacle in the refraction of beams 
Which cheifly happeneth about the horizon where the aire 
la alwaiee thickest ’ 2669 Sturmy Mariner * Mag 11 

JtB the refraction of the sun moon and stars causeth 
them to appear higher above the horizon than they are 
Rmucnvt 1673 Flamsteed In Rigaud'a Corr Sci 
Men" (1841) 11 168 4 the refractive air reaches some 

height above our head* « 1691 Boyle 4 Hist Air 
(169s) 190 4 the air was filled with vapours and 

exhalations that made it much, mors refractive than 
formerly 1 


OUR ASTRONOMICAL COLUMN 
Const 1905 a (Giaoosini) —A further extract from Dr 
StrQmgren's dally ephemera for comet 1904 a a* pub 
Ihrted In No 4009 of the Attrononuteh* NachHchten is 
ghren below A set of elements and an epbemeris similar 
to those obtained by Dr Stromgren have been computed 
at the U S Naval Obeervatory from obeervations made 
on Match *6 ay and *8 and are published in the same 
Journal 

Sfhtmaru lah (Berlin M TO. 
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The following magnitudes have been estimated by 
various observers at the times named — 


March 28 7 50 6 (Geneva M f) 11 5 

39 8 18 2 (Vienna „ J 13 o 

April I 9 6 3 (Bamberg , ) 11 o 

On the last mentioned date Prof Hartwig found that 
the comet was circular about 3 in diameter and had a 


Variability op a Minor Planit \ telegram from 
Prof Pickering published in No 4009 of the Aitrono 
mttiht NachnchUn announces*that l rof Wendell has 
discovered a variation of 05 magnitude in the brightness 
of the minor planet (15) Funomia 
This is one uf the asteroids situated at an intermediate 
distance from the sun and having a revolution period of 
1570 days 

Visual Observation of Jupiter s Si\ 11 Satellite —A 
further visual observation of Jupiter 8 sixth satellite has 
been made at the U S Naval Observatory with the 26 inch 
r frictor • 

Observing on January 8 Mr Ham nond made a search 
for the recently discovered satellite in the posit on com 
puted from the Lick photographs and there found a \er\ 
faint objett which from its movement n relation to 
neighboi ring star proved to be the object s ught 

Real Path of a Brioht Meteor —From a 1 irge number 
« f observations made in south west German) Herr II 
Rosenberg has cal ulated the real path of an exceptionally 
bright meteor which was seen at 8h aim (central Euto 
penn time) on March ai 1905 and emitted about one 
quarter of the light givtn bv the moon at full 

After giving the details of the times and places of the 
various observation* he deduces the following values fti 
the actual path of the object Length of path 38, km 
duration of flight about 9 second* mean velocity 42 8 k n 
per second mean velocity relative to the earth 41 4 km 
per second The average absolute height of the path 
above the earth t surface was about 30 km Other de 
ductions are made concerning the actual size brightness 
parabolic velocity in spec and actual path and the follow 
ing value is obtained tor the radiant point —long »a)° 8 
lat »+9° xo ( Aitronomuc/ie Nachnchten No 4008) 

A New aa inch Reflector ar Harvard —In No 93 of 
the Harvard College Observatory Circular! Prof E C 
Pickering announce! that the construction of the new 
14 inch reflector—one of the chief acquisitions with the 
Anonymous Fund of 1902—1* now so far advanced that the 
instrument may be used for visual observations The 
mirror was made by Messrs Alvan Clark and Sons and 
the mounting has been designed and constructed in the 
observatory workshop 

Magnitude observation* of three of the variable stars 
discovered by Miss Leavitt near the Orion nebula have 
been made with this instrument and their variability con* 
firmed by Mr L Campbell and the result* are set out in 
detail In the Circular 


Star* with Variable Radial Velocities —A li*t of nine 
*pectro*copic binaries discovered with the Mill* tpeciro 
graph in addition to the forty-eight previously announced 
1* given in No 70 of the Licit Observatory Bulletin t 
Amongst them we find a Andromedte which was 
annpunced as a binary by Mr Shpher in 1904 and which 
the Lick spectrograms show to have a negative radial 
velocity varying from a km (October 5 1903) to 36 km 
(November 30 1903) ( Ceti has a small but undoubtedly 

real variation whilst y Geminorum shows a variation from 
-17 ten (bn October 24 1899) to -47 km (on January 
*7 «9<M) Twenty five spectrogram* of the brighter com 
ponent of Castor «■ Gemmorunj indicate a variation of 
about »6 km In the radial velosfty. Applying the value* 
determined yto Prof Dofierck’s orbit of Castor a pro 
timlnary value of o'oj 1* found for the parallax of thi* 
star but tW* has not very great weight owing to the 
uncertainty In the elements of the visual system 4 Bootis 
with 4 period of several years f Serpeoti* with a prob 
aMy short period ( Lyres r Siaattani and 71 Aquilw 
are the other star* for which variable rad^pl Velocities have 
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NORTH AFRICAN PklROGI YPHS 
A/f E F GAUTIER has published in I Anthropology 
1Y1 (xv 1904 p 497) an illustrated account of a recant 
find of roik carving* in the ravine of Menage between 


Oranal* petroglyph* represent a ram or goat with a spheroid 
on it* head provided with projecting appendage* (Fig a) 
It 1* suggested that the tpherotd 1* a solar disc flanked m 
each aide by a snake (uraius) and th • would be a «• 
presentation of the great god Ammon of lhebe* If thi* p* 



1 iguig and Beni Oun f n Sahara The drawings are n I 
deep outl ne and of large s re sometime* life sue and their I 
antiqu ty is established by the patina in the cut* being 
-j — — .l -lurface ' ' ' * -■ 


pronounced a* that on the surface and by the fact that Zenaga d ffers 



so the quest on antes did the inspiration of the South 
Or snail engraving come from Egypt or hod the god 

a Lbvan 01 -"*— '-"~‘ v ' 


ongin? Ihe goat lOvn longtptt) of 


■ details from those of Bou Alem and 
the solar d sc is provided with 
rays fhe other drawing* of this 
problem*! c design were exhibited 
at the International Congress of 
Anthropology of 1900 and gave rise 
to a long discussion 
Rock carvings of a very different 
character were discovered by die 
author m the louareg (Taworelt) 
country on the first slopes of the 
lioggar (Ahaggar) massif s< 
k lometres south of In balah 
are scribbling* in which animal* a 


Rock carving from Zsnan Pnsrastoo t swtrs from ffc* bead to lbs uul AUthspsrtof 
tbs dssgoMl Wbiw is carsikOy pulaW in tbs srlpaal 


longer exist there while others, like the buffalo ate now 
extinct In Fig t we have two recognisable portraits of 
Bvbalui anltquus and one of an elephant Several South 
NO 1850, VOL 7l"] 


ally and with these inscriptions are 
associated M Flamand some time 
ago deombed entirely smilar graffiti 
in South Oranais which he identified 
as Libyio-berbArea The greater 
part of the figures in this paper tllUv 
trate engravings of n very different 
character end are far less ancient 
than those just referred to for the> 
animals represented are forms that 
still exist there ihe presence of the 
camel is very significant since it ip 
generally admitted that it was only 
introduced or re Introduced Into 
north west Afnra in the first cot 
tune* of our era and appears to 
have been abundant there about the 
period of Justinian Other animate 
represented are the hone *» cattle, 

r moufflon goselle dog o*tpcb< 
The engraved portions differ m 
their colour markedly from the rest 
of the rock and lack patina From thqjr appearance, 
these petroglyph* may be recent but It has been denied 
that they ha ve a ny relation with the rowategi Direct 
—j-—« -- j by the representation* of men kisteodl 


! 
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Inhabitants These men are provided (Fig 3) 
With. * small round shield and three javelins thus proving 
■ ' ‘ ‘yco-berber’ productions 


THE MINERAL RESOURCES Ob CANADA 
*T*HF publication* of the Geological Survey of Canada have 
* long been characterised by the want of promptness 
of publication This defect Is however to a large extent 
removed by the new departure made bv the section of mines 
tinder the direction of Mr F D Ingall It counts in 
Issuing a series of bulletins giving in condensed and popular 
form information regarding the mineral resources of the 
Dominion together with particulate of simitar occurrences 
In other countries which mav be f use to mining engineers 
In Canada We have received tmrtcen of these bulletins and 
from the information given it is evident that the mineral 
resourc es of the Dominion are of a me st varied charade r and 
that the mineral industry is in t healthy condition lhc 
subjects dealt with are platinum coal asbestos infusorial 
earth manganese salt zinc nma molybdenum and tung 
sten graphite pent apatite and copper 
So far the production of platinum has been obt lined from 

? lacer workings on the Siniilk imeen river in British 
olumbtn At Sudbury Ontario it is f« und m situ in com 
binntion with arsenic and awocittid with the tuckchferous 
pjrrhotite deposits The yield of platinum in Canada has 
been falling off for some years past and is now msigmfu int 
The bulletin on coal ervers sixty fiui pages and contains 
a collection of analyses of typical coats and a valuable 
bibliogiuphv of the subject In 1x2 the output of coal in 
Canada t\i ceded seven million tons 1 he principal areas at 
present worked ire the Nova Scot! 1 coalfields with rocks of 
Carboniferous age and the Cretaceous coalfields of A an 
couver island and of the ( row s Nest Pass British Columbia 
Anthracite is mined in Alberta and lignite is in ned in the 
Souris river district Assimboia and in the Yukon district 
lhe asbestos industry of Canadi is of considerable un 
porta me the production having increased from 380 tons in 
1880 to 40 000 tons in 1002 Cun idu now furnishes about 
88 per cent of the world • supply 1 he drposits are found 
In serpentine In i8q6 the manufacture of osbestic wi 
begun 1 his ts a finely ground serpe ntinc in which there 
a small amount of very fine fibre Inseminated and the r 
suiting product is specially adapted for fine plaster for walls 
and interior decoration Its value per ton is low but is its 
preparation involves little extra expense it is claimed that 
profit results from its manufacture 

Infusorial earth wax produced in Canada in 1902 to til 
amount of tooo tons valued at 3300I It Is mined at Hass 
river lake and St Ann s Nova Scotia and is sold chiefly in 
the Lnited States lhe uses to which it is put are varied 
I ormerfv it was largely used in the manufacture of dynamite 
bat it has now been replaced bv cheaper absorbents such as 
wood pulp It is now chiefly used as a polishing material 
and as a boiler covering It can also be used in the manu 
factor* of bricks when great lightness is required 
Although Canada has not yet taken a prominent place 


production depends on the development of steel manufacture 
and 4» Canada is now making great strides nr this direction 
Its deposits will probably soon assume greater importance 
The ore* represe n ted comprise pvrolusite mangamte psilo 
metene and wad and ox some of the Canadian deposits con 
tain a large proportion of the first named mineral the ore is 
specialty adapted for chemical manufacture 
At ptesent Ontario is the only province producing salt the 
output tn 1901 having been 04 000 tons rhe country's chit f 
resources consist of the rock salt beds underlying some 2900 
square miles on the eastern shores of I ake Huron 1 he 


amount of salt imported into Canada t* at presqpt double the 

-‘ * ced iff the couhtry owing tq jjye fart that salt is 

a cheaply In Engtand whenos the bulk of the 


r _, .... _-JuStry being Utleflv Confined ttx the 

(gOvtnCe* of Ontario and Quebec The merchantable mica 
HO. t 850 » VOL. 71] 


is always associated with intrusive masses and dykes of 
pegmatite-granite and pyroxene, which cut the gneiss and 
crystalline limestone The mica produced ts chiefly used 
for electrical purposes 

Apatite is widely distributed tn Canada In deposits in the 
crystalline rocks and in foskihferous strata of Cambrian age 
In 1A89 the province of Ontario produced as much as 3447 
tons but since then owing to the competition of the cheaplv 
mined phosphates of Carolina, the output has rapidly de 
creased Graphite is widely distributed in the gneiss and 
crystalline limestones of l anada the output tn 1901 having 
been .210 tons Zinc ore w produced at one mine in Olden 
township Ontario lhe ores of mohbdcnum and tungsten 
ire of frequent otcurrenu in Canada Copper cria have 
been known in eastern C amda for nearly a centurv und large 
unounts of c apital have been expended in developing what 
appeari d to be promising localities but littU economic sui 
cess has ns jet resulted 

lhe Canadian peal resourvts an dealt with bv Dr R 
( hulmerx in a bulletin c f forty pagt ■. 1 he peat bogs in the 

ictem provinces are ittrartmg attention in view of the de 
pic tion of the forests and rhi lftcrevMng prices of coal and 
iltempls are being mide in manv casts with poor success 
to utilise them in the production of fuel coke and moss 
lilt! r g 

In connection with this valuable series of bullitins of thi 
Geologic itl Survey refir nee may be madi to a memoir in 
the Ottau 1 \aturaUst n the marl depos ts in Ontario 
Qutbcc New Brunswick ind Novi Siotia bv Dr R A\ 

I Its the author of most if the built tins mentioned The 
1 hief value ittributed to this shell marl w is supposed 
t b confined to its us is \ fertiliser for soils dihutnl 
in < ilcaretus matttr Recently it his biin found ti be 
sp< tails ldaptcd for the m inufacturi of thi best grades of 
Portland cement when mixed with a proper proportion of 
clxv and large manufuluring establishments hive been 
estcbhshed it several po nts more especiallv in tfte province 
of Ontario 

1 ht latest public ition r f the Geological Sum v of l anada 
is an exhaustivt report bv Dr A F Barlow on the origin 
geological relations und crmposition of the immense nickel 
and copper ore deposits of Sudbury Ontario Details of 
the mining smelting and r hning methods are given and 
reference is made to the character and extint of all the 
more important nickel err deposits in othei countries With 
a production of 6253 tons of metallic nickel in 190) v dued 
at s 002 204 dollars Sudbury is the larg st producer of 
nickel in the world and this monograph of 236 pages with 
numerous plate* and mipi summarise* nil the previous 
original investigations and supplies the most detail! d and 
veriercti information rrgaiding these important deposits vet 
available 


THh ROYAL HORTICULTURAI SOCIETY 
'T'HF history of the Roval Horticultural Society has been 
1 chequered lo an extent probably exceeding that of 
anv other society At one time fashionable it enjoyed a 
fictitious prosperity Wi say fictitious for horticulture 
especially scientific horticulture was neglected and as a 
consequence the wave or waves—for there were several— 
of prosperity {poke on lhe shores of"adversity with the 
result that the gardens were curtailed the expenditure was 
reduced In all directions the valuable rollectiona were sold 
or destroyed, the herbarium and the library were dispersed 
It ta however not our purpose now to dwell on ancient 
history but rather to point out the satisfactory progress in 
recent 5ear* of which the journal before us affords evidence 
Sums foreshadowing* of that progress date back to the year 
1866 when an international horticultural exhibition on 1 
Very large scale was held on the ground where the Natural 
History Museum now elands The exhibition itself differed 
from? other* mainly mi it* extent and in the larger particlpa 
turn of foreign exhibitors It was organised and managed 
not by the society, tbe financial position of which aj that time 
precluded it from embarking o* syeh an enterprise, but bv 
a gye&al committee pr 4 nd«d over bv the late Sir Went 
worth Dtwe to whose organising faculty and strenuous 
labour the success obtained was largely due 
; 1 T^t/mmiafsf tbs Koyal Hartteafcaal Society *ol wd* k pcet* 1 u 
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the relative humidity rises decrease* with in creating wind 
atrength and U greater with a (ailing than with a riling 
barometer All these facte support Flster and GriteUa theory 
that the source of the emanation in the atmoiphere N the 
soil of the ground Thoae meteorological condition* which 
prevent the air immediutilv above the ground from ascend¬ 
ing tend to increa*e the radio activity on the contrary all 
those conditions whuh cause a rapid circulation of the air 
greatlv reduce the radio activity when measured in the 
lower atmosphere 

OnsiRCATioNs AT Hsuhkkvksi — I he mein value* of the 
radioactivity were found to be lower it ilammerfest on 
tne coaat than at Karasjoh inland Thi most important 
result of the Hammtrfest measuremints was the gnat 
difference between the rad o activity of the nr from the 
sea ind that from the Wnd I he mean radioactivity with 
a wind frmi the se i w iv onlv b while with i land breeze 
the mean w is 73 


March i( \ New Radioactive I lemcnt whuh 
Fvolvev thorium f manulion Preliminary Ccimmum 
cation Ry Dr O Hahn Communicated by Sir William 
Ramsay KCU F R S 

Ih radio active pr<jcreton was guned from barium 
(idium bromide obt unc I from thori mite fiom (tylon 
while fractionating it tn rclcr to scjarete the radium ll 
collected along with small ti tees of ircn and ether rnipuri 
ties in the mere sc lull port 1 ns end w is pr npitated by 
ammonia I rom this prep iration a qu entity of ibout 
10 mg tf c strmgly i idi utlyi c x date w is obt lined 
giving off a strong 1 in in ition and in purting bright 
luminosity lo sensitiyc screens I hi eman ition was found 
to be idintuil with th it f thorium different samples 
gaye for the h ilf period of de av fr m p t 45 seconds 
For the half period of th mdu ed ictivity smnwhot more 
thm n* hours was f und The em in ition g ven off by 
thi 10 mg of the oxtlcte dissolved in hvdrechlirti uid 
corresponds in intensity l more than that cf 1 kilogram 
of thorium in solution consequently it was mate than 
1 no 000 times stronger thin the cc mmon thonum eman 
ation when compand weight for weight Further woik 
led to the separilton f ibout ao mg of t substance 
giving neirly J5 0 ‘ 10 times more em motion thm thorium 

Whether this active ubstame is the constent radie 
litiye constituent of ihortum prepantions 01 whether it 
is another new redioaciw element lemtins still un 
decided If is he ped that in eien more strongly radio 
uctisc product may be btamed and that It m cy be 
possible to describe more in detail the properties of the 
substance 

Recent researches would appear to show that the amount 
of this substance in soil is comparable with but still 
considerably smaller than radium 


March 30 — The R 61 of Diffusion in the Citulysis of 
Hydrogen Peroxide by Colloidal Platinum By Dr 
George Ssntsr Communicated by Sir William Ramtfli 
KCB IRS 

The deviations from the simple logarithmic formula in 
the catalytic decomposition of hydrogen peroxide by 
colloidal platinum aie probtblv due tn disturbances caused 
by convection currents When the yelocity constant calcu 
lated on Nernsts diffusion hypothesis is great compared 
with the chemical velocity constant increased convection 
can produce no appreciable effect on the obsetved reaction 
velocity 

In the case under consideration therefore since In¬ 
creased convection modifies Uu> observed reac tlon velocity 
there must be some error in the assumptions which lead 
to the conclusion that the diffusion ^velocity constant is 
great in comparison with the chemijn velocity constant 
This error 1* probably to be found mTne assumption that 
the whole surface of the platinum! is under ordinary con¬ 
ditions active towards hydrogen peroxi-*- 

Tt cannot be claimed, from the above 1 


Nernit b hypothc 
only that the diffn 
with the L - 


r considerations that 


true forghe platinum catalysis but 
-v clockjjP* not great in comparison 
dority Other considerations how- 

_ small wdue of the temperature 

■h make it probaHR tfiat the M»ove hypo- 
obes apply to this pBtieular m tfbb Further 
t for thia view may pertjam^.'be found In the fact 
NO 1850, VOL 7l}^ 


that the deviations from the simple logarithmic law ta 
catalysis by pbstinum have their exact analogy Ip the 
hamate catalysts On the " chemical ” velocity hypo¬ 
thesis it would teem rather remarkable that two cataivsWs 
of so different origin should show exactly similar behaviour, 
but this becomes at once intelligible on Nefnst’s hypo¬ 
thesis according to which the chemical action plays quite 
a secondary part m the reaction velocities in question 
Minaralogical bociety, March i< —P10! li„ A Misti, 

I RS president in the chair —Description of the Mg 

diamond recently found at the Premier Mine, Transvaal 
Di F H Hatch and Dr G S OorsterpMn*. fhe 
stone weighed mon than ii lb and its greatest linear 
dun nsion w is 4 inches It was port (probably less than 
half) of 11 dtslcrted octahedral crystal—On some new 
mini r d local ties n Cornwall and Devon A F I M 
Hu — II An diccunt was given of various new finds of 
the miner ils unatise si heel I te wolframite childremte 
apatite ind ronnellitc On a crystal of phenaklte from 
\fru 1 1 J tpsnosr Hits crystal which was trans- 

perent end rich in faces was brought back together with 
instils uf tcurnnlim corundum and amethyst by the 
Key \ Ninth Wcad fi<m the l sugars country in 
t ernin hist Urn 1 Notts on vinous miner ils from the 
Bnmnthu! Swit/erlmd ( I Prior and G I Herbert 
Cmlth Furtner tryst ill igrafhu und ihemnol details 
yyere given of the three new r d miner ils from the 
Btnn>nlh«l c rif,in illy described by R H Solly and 
na ned by him Smithite (after (1 1 Herbert Smith) 

Hut hinsmiti (after A Hutchinson) and I ret hmanmte 
(aft r t O Ircchmann) Snuthite is u hulph-irsenitf of 
s lv<r hiving the innipcsttiun nprisenlid bv the formula 
\gAsSj it is moncxlmir w th a b ronmy 1 19470 
ff 78° 41 V pei feit cleavagt pirtllel to 100 distinguishes 
it from the other two red miner its Hutc hmaonite 11 
rhombi with a b 1-16350 1 07,40 \ prominent 

form is 14 I riibmannite is rhrmbohcdral with 
<»i 7Z6J I hr svmmi try is the same as mm of quart* 
—On 1 new ovyihlonde of topper from Sierra Gorda 
Chili O I Prior and G 1 Herbert Smith This new 
mineral to whuh the nimr pirataiamitr was given has 
the simr ihwiu ii composition as ntu tmitr but begins to 
lose its water it 1 higher temperature thun (hnt mineral 

II is pseudorhombohedral with rr =Hl° marlv I Wins 
ibout r are 10mm n It displays optic ll inomnlits for 
minutr frigments under the micrcsupt ire found to bo 
bn\nl On Dund isite from Nirth Wales G T Prior. 
The mineral wis found by Mr H F ( ollms in the Welsh 
Foxsdalr Mine I refriw Caernarvonshire it occurs kl 
white silky minting tufts on ceruhsite with allopfaane 
unulvsis showed It to be identical with Dundasite hitherto 
known only from Dundas Iasmania A probable formula 
is PbO *1,0 at O 4 HjO or PbH (CO ) Al, OH. 


Zoologies) Soclotv March at Mr C> A Bcoleoger, 
I RS mi president in thr ihair— Exhibits —Photo¬ 
graph of a wounded Orvx (Oryx beua) hiding in under¬ 
growth of wood in its native haunts in order to stow the 
priteitvr naturi of the coloration of the amnwt F 
aillwtt A series of pencil sketches of fishes of the Rio 
Negro ind its tributaries made by Dr A R Wallses 
about fifty years ego t late RogatH.—-Radiograph of a 
.mg snake showing the skeletons of two frogs It bod 
vallowed some hours previously M Voarolo*. —Skull* of 
the fallow deer (flams uhlans) and the red deer (Cyme* 
claphus) showing arrest of the growth of the antlers due to 
complrli or parka] raxtration R T Hold ing. . Papers — 
Fffcrts of rastration upon the horns of the prongbuck 
Untilocaprn ammeana) R I Pooook. Hie effects of 
the operation wire curvature in growth prevention of 
exuviation and practical suppression of the anterior tyne. 
-Die mammals and birds of Liberia Sir Harry 
totino to n, OCMG KCB Although Liberia was not 
marked off clearly by any natural feature* from either 
Sierra I eone on the one hand or the Ivory Coast on th* 
other it possessed a certain distinctness and a Slight 
degree of peculiarity aa regard* Its flora and faun* Ah 
regards mammals and birds I Iberia was to a great 
extent a meeting place for the forms of northern Guinea 
(Sierra Leone to the Gambia) and those of the Gold G ' 
Ntger Delta and the Cameroon*. The 1 
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JMWuuals peculiar to it Included the dwarf hippopotamus 
Sfcts sebre antelope Jentink a duiker And Biittikofer a 
monkey The author enumerated eighteen apeuea of 
tpommals and twenty of birds specimens of which had been 
obtained by various collectors in I ibena —Abnormal re 
matins of the rod deer (Csrtwi elaphtu) MAC Hinton 
The remains consisted of three antlers which were obtained 
from different post Pliocene deposits in the south of 
England • fhey agreed in having all the tynes suppressed 
and in being supported upon very long pedicles thus re 
Semblmg in form though much exceeding in site those 
-of the pricket Rudimentary offsets were seen on the most 
perfect example which proved the antler to be the third 
In the senes These antlers belcnged to individuals who 
had suffered testicular injury it an early period of life 
by whicb the characters of vouth were retained for a 
longer period than was usual On the affinities of Pro 
colophon Dr R Broom The author believed that 
reptiles in Permian times became specialised along two 
distinct lines the one represented by the partlaxaurians 
anomodonts therocephulian* and thenodonts and term n 
ating In the mammals the second giving rise to all the 
other reptilian orders Ihr common ancestor was believed 
to have been a true reptile probably belonging to the 
order Cotylosaurm Procolophon was held to be an early 
member of the branch which led to the rhynchoccphalians 
and possibly fairly closely allied to the land ancestor nf 
Mesosaurus - Skulls of the fossil reptile Procolophon from 
Donnybrook and Femrocks Prof H G twaley The 
author concluded that the main affinities were with the 
Anomodontia chiefly with the Pareiasauria and in the 
teeth with the Iheiiodonm but that in a less degree 
there were indications of affinity with reptiles cl used as 
labynnthodonts All parts of the skeleton supported the 
separation of the Procolophonii as an order of extinct 
Reptilia 


Oeologtcal Society March as —Dr J F Marr F R S , 
president in the chair —An experiment in mountain 
building part li Lord Avebury, PC F R S In this 
paper some experiments are descr bed which were con 
ducted by an apparatus by means of which pressures could 
be applied in two directions at r ght angles to one another 
A Space of j feet square being reduced to one 11 inches 
square In the first series plasli materials such os cloth 
-and thin oilcloth were used w Ih layers of sand between 
them Two main folds crossing at right angles were 
formed the upper one shifted over the lower The use of 
two layers of linoleum produced a different type of folding 
and the lower layers of the linoleum were broken along 
the principal ridges In the second series a layer of 
plaster was introduced this was found to be fractured 
tilted up into a writing-desk form and forerd irregu 
larly into the sandy layers Overthrows were thus pro 
duced so that in some cases a hiring would have passed 
through two or even four layers of the rigid substance 
In other cases the edges of the primary fracture broke 
off more or less regularly and the detached pieces were 
pushed up assuming graduallc a very steep angle The 
remainder of the edges of the piste of plsster having now 
ropm were able to approach each other Pliable material 
above the plaster was thrown into one or a few extensive 
folds while that beneath dsewmed a greater number nf 
Stnall folds —The Rtuuflc rocks of Mcrunouthshire L 
HtoHssrdeon The Rhnetic rocks occur onlv in the neigh 
bourhood or Newport end the present paper describes three 
new sections and four new exj isures 


Manculmer 

Literary and Philosophical Society Fvbrusiy ai — 
Prof H B Dixon FRS sice president in the chair — 
Electrically heated carbon tube furnaces R S Mutton 
and W H P atbrsew These furnaces are intended for 
npernfiental work, and not onlv enable extremely high 
temperatures to be attained but with theod the tempera 
ture being unler perfect control can be kept steady at 
value up to the maximum 

ebruary 38 —Prof W Boyd Dawkins FRS prest 
dent In the chair -vThe early history of seed bearing 
plants as recorded in the Carboniferous flora (Wilde lee 
turn) Dr D H l ooms FRS (see p 4*6) 
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March 7 —Prof W Boyd Dawkins FRS president 
in the chair —1 wo new aldehyde reactions W B 

Hon aa Oon. 

Mart® si - Prof \V Boyd Dawkins FRS president 
in the chair —A new genus Nevillina of the subfamily 
MihoUnww of the toramimfera H Udobot t om —On 
the temperature coefficient of electrical resistivity of carbon 
at low temperatures 11 Morris Alroy and E D 
Oponoor The method of taking observations at tempera 
hires between the normal temperature and that of boiling 
oxygen was described and the results plotted in the form 
of curvet The shape Of the curves was discussed in con 
nection with the theory that carbon conductors behave like 
loose powders 

Pout 

Academy of Sciences Apnl 3 — M Troott in the chair 

On the use of the hot and cold tube in the study of 
hcmical reactions M MrtMst (see p 568) — Obxerv 
ations on the new liiacobim comet made at the Obterv 
atory of Paris 0 llcourdan The observations were 
made on March 28 and 31 the posit ons of the comparison 
stars and apparent positions of the tomet arc given On 
March 28 the comet appeared as a nebulos ty of about the 
thirteenth magnitude w th a nucleus sensibly brighter than 
the rest On Mar h 31 the size had diminished and the 
appt rent brightness increased —On the relation between 
the integrals of the total differentials of the first and 
second species of an algebraic surface un le Rloard — 
ihr variation of the band spectra of carbon with the 
pressure and some new band speetrt of carbon H 
Dmlandm and M <rAnmbuJst. The kathode spectrum 
in air having shown peculiar variations with the pressure 
it was thought desirable to study the effect of pressure 
upon the carbon speitrum The negative spectrum of 
larbon is a band spectrum which appears at the kathode 
in the oxvgen and h\ lr jgen compounds of carbon and is 
especially intense n the case of carbon monoxide and 
dioxide Two spectra were photographed simultaneously 
on the same plate one frem a Geissl r tube containing 
the gas at a pressure of about 02 mm and the other 
frim the kathode cf a tube In whuh the pressure was 
capable c f being var ed up to nearly atmospheric 1 hi 
variations noted atronglv resemble those already studied 
for the negative spectrum of air Dela Is of a new spre 
trom of tarbon dioxide g ven by the kathode at a pressure 
of 30 cm of mercury are given —On the grains found 
attached to Prctoptint Pluckenet 1 M OramCIunr In 
(he search for fronds giving rise to fossl seeds the author 
has found fronds of the above species to which are fixed 
not one or two but m-inv hundreds of grains proving 
that the foss 1 ferns of the Coal measures other than the 
Neuroptende* are gimnosperm* and must be placed 
among the C veade c 1 wo reprodurt ons of photographs of 
the fossils are given On the new Giarobini comet M 
OiSLOOblnl l he ele nents of the romet are given ealcu 
lated from observati ns made at Nire on March 36 a8 qnd 
)o — Hie provisional elements of the Gi tcobint comrt 
(1003 March s6) T Maubant The elements are ealeu 
lated from observ ttions made at Nice t it March it and 
b\ M Bigourdan it Pari* on March 38 and 31 Abels 
theorem on alg bra r surfaces Trancesco Oeverl —On 
linear differential equ it ons of the^.second order with a 
per odu solution Maxime M a nsi ' — On a hyperelliptic 
surface E Tiaynsrd —On the dynamics of the point 
nd the Invatiable body in an energy system 
FugFne and Franco s Ossserat — On the properties of 
tungstic anhydride is 1 oleuring material for poicelain 
Albert Oraagtr 1 he yellow enamel wac obta ned Vs 
heating with tungstic anhvdnde at 8oo° C us ng lead 
mOnosVticate as a flux V, ith the addit on nf 1 ismuth 
oxide this colour w thstc od firing well The conditions 
under which these u lours tend to lx pome opaque have not 
been fully worked (ut and work is being continued bv 
the aqtbor In this dim tion —On the production of the 
hvposdlphlte* M Wily Die production of sodium hypo 
sulphites by the action of sulphur dioxide on sodium in 
presence pf a neutral solvent hdw been claimed by n German 
patent But the author s experiment* have led invariably 
to a -negative result In presence of alcohol the reaction 
would appear to take place By the introduction ol 
Sulphur deoxide m>< magnesium powder in suspension In 
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absolute alcohol the metal dinolVM possibly as an aetd 
hyposulphite This solution left fit a vacuum deposits 
magnesium hyposulphite —On acetyl lactic acid V 
A user Previous accounts of thfil substance being con¬ 
tradictory the author has attempted to procure it in a 
pure state It can be obtained aether by the action of 
acetyl chloride on calcium lactata er on lactic acid or by 
uaing acetic anhydride in the place of the acetyl chloride 
The substance was obtained In A cryatatline form in all 
three preparations and its physical and chemical proper 
ties are given —-On the compounds of aluminium chloride 
with hydrocarbon! and hydrogen chloride G Owtarasn 
Bv the interaction of benzene isopropyl chloride and 
aluminium chloride the author has isolated a definite 
compound the action of which In the Friedel and Crafts 
reaction may be compand to thfct of a ferment This 
substance can unite both v. th hydrocarbon! and hydrogen 
chloride —On the hydrides of phenanthrene Pierre 
■reteeu Previous work on the hydrogen addition com 
pounds of phenanthrene has been carried out with the aid 
of hvdnodtc acid The author has applied the Sabatier 
and Senderens reaction with reduced nickel and in the 
present communication gives the results obtained with the 
hesahidrtde and cftahvdrde of phenanthrene — On the re 
trogradation of artificial starch P Raw—The influen e 
of the ethylene function n an active molecule J 
Mlnguln With the view of throwing further light on the 
effect of the ethylene linkage on tjie rotation the author 
has prepared amyl succinate maleate and fumaratr as 
well as the corresponding raters of bomvl alrohol and has 
measured the rotatory power The constitution of the liga 
mrntarj ridge and the evolut on of {he ligament in existing 
Acephal-e analogous to the Rudiste R Anthony —Dia 
grams showing the ligament n sojtron are given for Utuo 
Pictorum and Aethena Caillaudi it two ages—lletero 
typical mitosis in the Ascomycetes Rend Moira — 
On the possible rile of slipping in metallogrnv L 
Do mutiny An applic ticn of th> idea of chantage to 
a atudy of the continuity of metallic lodes—On the exist 
ence of schists with grnptoliths at Haci FI Khemg Central 
Sahara Or B M Flsmsnd Specimens of schists bear 
mg fossils collected bv Captain Cottenest prove to be 
characteristically Silurian and form the first definite proof 
of this system In the Central Sahara —On the presence of 
the Middle and tipper Carbon ferous In the Sahara rmlr 
Hour —On an extraordinary halb observed at Paris 
Louis Rawoh. This halo which was observed al the 
Montsouris Observatory on March a6 besides the ordinary 
circle and parhelia of az° presented two abnormal coloured 
arcs the angular measurements of which are given 
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own in the Hooded fen land* against Wi(ham and hi* 


MAN ANt> SCFNKRY 

pndfctpe in History mnd Other Buoys By Sir 
Aritoibrid Geikie FRS Pp vin+332 (London 
Ifapmtluui and Co. Ltd 1905 ) Price 8* 6d net 

I N this collection of essays Sir Archibald Geikie 
has given us in a connected form some of his 
contributions to the study of the effect of geographical 
environment and geological changes not only in 
determining the distribution of population and of the 
centres of rule and of commerce but also in in 
fluencmg literature and the interpretation of history 
In some of them he treats of the part man has played 
Jh controlling and directing thiffte forces of nature 
which tend to produce change on the surface of the 
earth and he has added a few essays dealing with 
subjects which arise naturally out of such inquiries 
(n this way he has produced a most readable book the 
several parts of which hang well together 

When we have exhausted all the available docu 
menu sought out the meaning of all the de 
ecriptlve piece names and gathered the local tradi 
tloos there remains the most trustworthy evidence of 
all namely the examination of the ground to see 
Whether the events recorded can have occurred on the 
area to which they have been assigned either under 
present conditions or other ronditlon* the former 
existence of which we can learn from what we see 
Our author gives as an example the story of the 
Battle of Bannockburn where the army of Edward 
was compelled to crowd its attack into a narrow 
spaoe because Bruce had rested his left ftsnk on what 
the trained eye can see must at that time have been 
a morass with impassable bogs and sheets of water 
though it is now dry and richly cultivated 
Estusrie* and the rivers which run into them pro 
traded landing places and opened up the Inlrand regions 
to the vessels of pnnueval man rand on their backs 
were sites for the settlements of the first comers and 
the cities of later more civilised tunes while on 
the other hand mountain ranges and tangled forests 
separated tribes and offered an insurmountable barrier 
to expansion and intercourse 
Man by cutting down or burning forests and by 
draining lakes and swamps has altered the con 
ditioas of many extensive tract* of country changing 
the cfamste die amount of rainfall and the rate of 
waste of the hill-slopes and Valleys 
The south of Scotland and parts of the north of 
England were once covered with small shallow pans 
of water like Finland the land of a thousand 
lakes •* Mom of these have got filled up in the 
Brttfsb Isles and the process of reclaiming and 
pntdvaung the areas once covered with* water has 
hat hurried on by die advance of agriculture, but 
history toils us hdhr the early dweller* jn these broken 
grounds took advantage of them m their struggles 
egtftost the powerful races that frocp age to age in* 
aaW diem The Caledonian* met the Romans en 
ground* and the Sootcfa the Enghsh in later 
(tto*, sod furtfag- south the Saxons long held their 
96 . 18 ^ 1 , VQL. 71] 


The mythology of Greece and of northern Europe 
is largely influenced by the character of the scenery 
in which it took shape It was recognised that the 
plain of Thessaly had Once been covered with a Sheet 
of water of which the'remaining portions formed two 
considerable lakes 'tye opening of the gorge by 
which it was drained was attributed to Poseidon the 
God of the Sea or id later times to Hercules Here 
we seem to have the tradition of an old controversy 
as to whether the Sea the natural operation of 
water running out oLa lake or connected with in 
roads of the sea or even artificial operations had 
contributed most to bhng about the draining of the 
area 

The snowy summit^ of Olympus rising serenely 
above the shifting clduds into the c^lm clear blue 
heaven naturally came to be regarded as the flj 
abode of the gods who ruled the world and soon 
Olympus came to be anonymous with heaven itself 
So also in the countries of western and northern 
Europe the grandeur 4 nd ruggedness of the scenery 
and the mountain gloom ’ are faithfully reflected 
in the Teutonic mythl and superstitions 
Our author gives tttbqe examples of typical districts 
to show how a knowledge of the cause# which have 
brought about the varied scenery of each far from 
checking the free pi ljfof fancy enhances the pleasure 
derived from their contemplation 

He takes first the little cake of rock which caps 
Slieve League in Ireland and leads the imagination 
to recall the time when it extended over all the 
surrounding area, hut it has been removed over most 
of the district a patch being left here and there to 
indicate the wide area over which It once extended 
Then our author takes us to the Isle of Wight and 
showing us the long backs of the bushless downs 
explain* how they come to nse as they do from the 
waves and run across the island from side to side 
The long story that they tell is a stimulus, to the 
imagination that greatly heightens the pleasure 
derived from the scene 

Again he eamet us to the flanks of Shoch and the 
shore* of Loch Maree and makfp them tell their tale 
He then goes on to describe the influence of scenery 
upon our literature Here he Is of course pealing 
with a later stage of mental development and what 
he gives us 1* chiefly a sketch of the distinguishing 
physical features which inspired the descriptive 
passages in the poets of naturq 
He tells u* of the simple child like delight in nature 
which w of so characteristic of Chaucer He points 
out the placid rural quiet of the Colne Valley 
where Milton dwelt and which inspired the twO finest 
lynes in the English tongue He describee the 
scenes? of the Ouse near Olney and Weston so 
thoroughly characteristic of the southern lowland! 
which filled Cowper with linages of rural peaceful 
nes* And gentle beauty 1 ’ 

fie point* out bow the poetry of Thomson ever 
•bowed the impress of his early life in toe Scottish 
lowlands wdtbm sight of the Cheviot and Lammer- 
ttiur HiQs 

C C 
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Our author ii at hie best when he comes to deal 
with the genius of Burns tp whom the hills and 
woods were not merely enjoyable scenes to be via ted 
and described but became pert of ha very being, 
who found in their changeful aspects the counterpart 
of ha own variable moods and whose feelings found 
vent in an exuberance of appreciation which had 
never before been heard in vqrse 

He touches lightly the descriptive passages in Scott 
and Wordsworth and the ballad singers of the border 
who though mostly Inspired by war like achieve 
ments often wove into their &les a thread of tender 
affection and romance In the poems attributed to 
Ossian although Highland stenery is not speciilly 
described it forms a visible and changing back 
ground 

Our author turns from the consideration of the 
influence exerted by the geographic il features of a 
country upon the development and habits of thought 
of its inhabitants to the discussion of the origin of 
those features themselves This is a subject which 
has of recent years received much attention both in 
this country and in America Our author describes 
the scenic features under several heads Mountains 
and valleys may be considered as correlatives the 
mountains being there bccauM the valleys have been 
scooped out between them Under lakes we turn 
with interest to his views on the glacial erosion of 
rock basins which he holds cduld be effected by land 
ice only He makes however the qualifying remark 
that a terrestrial surface of crystalline rode long ex 
posed to the atmosphere or covered with vegetation 
and humus may be so deeply corroded as for two 
or three hundred feet downward to be converted into 
loose detritus and the ice may thus have had much 
of Its work done for it and would be mainly employed 
an clearing out the corroded ddbris Whether how 
ever this will explain many of the rock basins of the 
British Isles rt not very clear 

In another essay he shows what Hutton did by his 
theory of the earth to pave the way for the accurate 
scientific treatment of all those questions of the 
changes which the earth has undergone in attaining 
its present configuration Playfair Hall and 
others helped on the work The obvious question 
arising out of such speculations is how long must it 
have taken to bring about such great results? and 
thus we are taken through the controversies as to 
whether uniform change which we observe or local 
ind intermittent catastrophic action of which we eee 
proofs everywhere have done most to bring about 
the results in every individual case The physicists tell 
us that from a consideration of the rate at which die 
earth parts with its heat of the limitation of the age 
of the sun or the retardation of the earth’s angular 
velocity by tidal friction they are not prepared to 
allow such a Vast age as geologists have claimed for 
the earth The geologists on the other hand having 
regard to the rate at which changes on its surface 
are observed to be brought about by existing agents, 
and the time demanded for the evolution of Kving 
things meat upon a much larger estimate of tune 
than the physicists are prepared to allow The eon- 
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fidence reposed in the eccuracy of such 1 
must depend upon die probability or imp 
that the observer has seen enough to justify i 
generalisations and that no contradictory evutffMf 
can be forthcoming * 


The geologist and physicist will probably pmva at 
a compromise when the one admits that ha catadd* 
tions based on the rate of waste may be Ontursqf 
vitiated by earth movements which will either hurry 
on or retard such waste and that life will change 
more rapidly with the changes of environment pre* 
duced by earth movements and when cm die other 
hand the physicist has corrected his estimate of dM 
rate at which the earth is cooling by taking more 
careful actount of the variety of conducting materia) 
of which the earth is composed has estimated the 
planetary fuel for ever being thrown into the Sun 
from space to say nothing of the new views of radio, 
activity and has reconsidered his inferences from 
tidal fraction which some of our highest mathe¬ 
maticians admit it still open to doubt 

Such spe ulations suggest the name of the great 
apostle of evolution and an essay on the IiBe and 
work of Charles Darwin follows while a biographical 
sketch of Hugh Miller is fitly introduced among 
essays which so largely deal with the influence of a 
man s environment upon his imagination and 
writings 

In an age like thu when the relative place and 
value of technical and literary training are so strongly 
forced upon the attention of the country an essay 
on science in education by one whose experience and 
outlook are so wide will be welcomed Then to> 
bring us back to the main subject with which ho 
commenced he gives an interesting sketch Of the 
building up and moulding of the Campagna and the 
surrounding country fitting it for the site of many 
an ancient city and at last for the eternal city so 
long the centre of the world 


A MAGNETIC SURVEY OF JAPAN 
A Magnetic Survey of Japan reduced to the Epoch 
1895 o and the Sea Level Carried out by order of 
the Earthquake Investigation Committee reported 
by A Tanakadate Pp xn+347 and plates (Pub. 
hshed by the University Tokyo Japan 1904 ) 

T HE completion of die detailed magaebo survey 
of a country is a task requiring great skill and 
industry We congratulate Prof A Tanakadate and 
hu colleagues on the successful accomplishment of a 
heavy piece of work which will be welcomed by alt 
who are interested m the science of terrestrial ftjagv 
netism The work a the result of the voluntary 
cooperation of sixteen observers of whom seven are 
professors or assistant professors of the Imperial 
University Tokyo the others also occupying re« 
sponsible position* Prof Tanakadate modestly only 
. claims for himself the potation of a reporter '* who 
has collected the work of the different parties bad wv 
Imagine that we owe to him also the detailed dfa k 
cusslon of the results which forms a m essential por* 
bon of the volume before us 
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*3# tfoar acoqunt U given in the Initial paragraphs 
|r Hn m et hod o t observations and the instruments 
ML hot not too much space is devoted to these 
Mjitlti so that the reader is soon brought to the 
m/t difficulty width occurred in the working out of 
theobetrVafloas It was necessary ut order to reduce 
tttiar to s^ common epoch to take account of secular 
variations This might most easily have been done 
by choosing as observing stations tbs same places 
at which the magnetic elements had been determined 
1st a previous survey but in attempting to carry this 
out it was found that the changes which had taken 
plACe in their surroundings made it impracticable 
to observe at most of the old stations Some 
Other method of reduction had therefore to be 
adopted Empirical expressions were found for the 
magnetic elements in terms of longitude and latitude 
similar to those deduced by Prof Knott for the 
previous survey A companion of the two ex 
presalon* gave the secular variation The results of 
ah the observations for each station are given in 
the report The reduction of the observations to 
*e» level is always to some extent arbitrary The 
process employed in the present case where use is 
made of relations given by the theory of the potential 
between the radial variation of the homontal com 

r ients and the homontal var ation of vertical force 
an improvement on the more empirical methods 
which have sometimes been adopted 
A further application of the potential theory may 
serve as an important check on the accuracy of the 
observations If a potential exists the rate of van 
ation of the northerly force towards the west must be 
equal to the rate of variation of the westerly force 
towards the north If this relat on does not hold the 
earth s magnetism cannot be completely represented 
by a potential and this would mean that \ertical 
electnc current* traverse the tarth s surface The 
authors of the present survey calculate the intensities 
of these vertical currents but nghtly do not attach 
much importance to them They are much greater 
than observations on atmospheric electricity allow us 
to contemplate as possible Wo may therefore take 
the calculated values of these currents to be indica 
dons of the extent of uncertainty in the observations 
We must refer the reader to the original for the 
discussion of local disturbances but cannot avoid 
directing attention to one passage which seems to 
Indicate some kind of misapprehension on the part 
of the author 

“ It is often erroneously believed ’ be says that 
the expansibility of the esrth s magnetic potential in 
negative powers of the radius vector is a proof that 
the source of action » inside the earth 1 
In a preceding sentence the writer connects hit 
supposed error with the fact that ' inasmuch as the 
surface Integral of the force over the earth vanishes 
<&• so-called spat of action may be placed either inside 
<* outride " * 

la this passage the author seems to -doubt a wefl 
established theorem which Is quite Independent of the 
tpeetton whether the surface integral of normal force 
'•tiled taken over the whole surface of the earth has 
a finite value or not 
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To put die matter plainly If the magnetic forces 
at all points of the surface of a sphere can be repre¬ 
sented In terms of a potential which is expressed ae 
a senes of spherical harmonics proceeding by negative 
power* of the radius vector then there are no mag¬ 
nets or electnc currents outside the sphere If die 
passage quoted is intended to deny the truth of this 
proposition the author is guilty of a heresy which 
he docs not justify either by his hydrokinetic analogy 
or by his reference to one of Lord Kelvin’s paper* 
It should be said however that in other parts of his 
volume the author seems to adopt Gauss s reasoning 
as to the discnmmauon between outside and inside 
effects by spherical harmonic analysis It may be 
therefore that the apparent meaning of the passage 
is not the one which it was intended to convey It 
is of some importance to avoid misunderstanding on 
mi important a matter and it is for this reason that 
I feel compelled to direct attentidh to the wily 
criticism which can fairly be raised with regard t<S 
a very meritorious and heavy piece of work 
May other countries follow this example of 
Japanese enterprise and may especially in English 
colonies scientific men receive such help from their 
Governments as will enable them to keep pace with 
foreign nations in the successful prosecution of 
similar work It is not the enterprise or the know 
ledge which is wanting but the material assistance and 
the official recognition that a certain duty is imposed 
on each country to take its share in the working out 
of geophysical problems Arthur Schlstkr 


THE TECHNOLOGY OF THE VEGETABLE 
FIBRES 

T he Sptnnmg and T touting of Long Vegetable Fibres 
(Flax Hemp Jute Tow and Ramie) Bv Herbert 
R Carter Pp xvi+360 (London Chas Griffin 
and Co Ltd 1904) Price ios net 

W ORKS written for the textile industries may be 
divided into three classes vix descriptive works 
of a more or less technical and practical character 
educational works leading students up to an appreci 
ation of tha difficulties to be faced and works which* 
combine the descriptive and educational but which 
too frequently meet the requirements of neither 
manager nor student The work under consideration 
meets the requirements of the mill manager or 
advanced student m a manner perhaps more than 
satisfactory On the other band to place such a 
work as this in the hands of the elementary student 
would be anything but satisfactory rather suppress¬ 
ing than developing that genuine interest without 
which if Is impossible for the student to make true 
progress in his studies In its particular line how¬ 
ever we must highly commend the work as repre¬ 
senting up-to-date practice in most of the sections of 
the textile industries of which it treats 
The work is really arranged In four sections the 
first three chapters being <p*xrted to general par 
thwart rfspectiag the fibres in question chapters Iv 
to xv dealing with the me c h a nic al processes necessary 
for the forfitation of die said materials into satis¬ 
factory yams chapters xvi and xvu referring to 
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miscellaneous pr o cesses such as the manufacture of 
thread* ttunes cords and ropes while chapters 
Wilr to xxi treat on general mill management 
arrangement and engineering 

In the first section very interesting and useful 
particulars are supplied respecting the fibres and their 
marketing the only difficulty being the grasping of 
the multitude of details here given Had these fle- 
tads been repr asented by maps illustrating (a) area 
of growth (b) area of manufacture (c) area of distn 
button and uto of the fibres in question with 
graphical illustrations of quantities &c the facts pre 
seated would have been vastly more interesting and 
useful This method we believe is employed in the 
textile museums of certain of our northern technical 
colleges 

The author wisely remarks in his preface that were 
it not for the similarity in the processes necessary 
for the preparation and spinning of many of the 
fibres here treated it would be impossible to bnng 
the work within reasonable limits The sun lanty in 
treatment is certainly marked and practically leads 
the author throughout to the employment of the 

comparative method Thus in die first prepar 
ation of ramie the hand and the chemical or 
mechanical methods ore naturally compared with 
reference to quality of result and price this latter 
necessarily involving the question of native hand 
labour versus European machine-labour Then the 
difference between ramie and flax is naturally noted 
and so on 

The comparative method would naturally arrange 
itself under some six heads —(1) methods of deal 
ing with die fibres in the raw state commercially 
(2) methods of preparing diet is of cleaning for the 
subsequent mechanical operations (3) ultimate length 
diameter colour &c of the fibres (4) the conditions 
for preparation of the fibres as necessarily deciding the 
types of machines required {5) the types of machines 
for each quality of fibre (6) value of resultant thread 
or fabric as revealed by scientific and use 1 tests 

This is approximately the grouping employed 
The greater proportion of the book 11 devoted to the 
mechanical side and it must be recognised that this 
is Just as m many cases not only has the machine 
taken the place of the hand method but actually does 
what would be impossible without mechanical aid 
Pdrhape one of the most interesting comparisons in 
the book Is that afforded by chapters n! and xln In 
which dry sen>> dry and wet methods of spinning 
are successively dealt with 

The section dealing with threads twines ropes 
&c is chiefly interesting as introducing machines 
which are practically unknown In the ordinary textile 
industries It Very often happens that principle* de¬ 
veloped m one industry would be of great value m 
another were they known in this way the present 
work mav indirectly be of considerable use to indus¬ 
tries other than those specially dealt with 

Chapter xvd* dealt in an Interesting manner with 
the mechanical department including tin hackle 
setting wood turning fluting mis and oiling this 
is certainly a useful chapter for the ordinary null 
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manager Chapters xix xx asd xxl, 
our opinion ere somewhat out of plans it 
possible satisfactorily to consider modem 
struct ion boilers and engines steam end 1 
power and electric power transmission m the fifty 
six page* devoted to this subject Mar* at WxsrMt 
usually very excellent is all that is possible' w> 
would however question the advice given*"respectiitl 
electric lighting m factories There is a matin* 
tendency to revert to incandescent gas lighting op 
only on account of the expense but also on second 
of the light value 

The work is not only to be commended to thoa 
engaged in the particular trades in question but al* 
to those engaged in the allied textile industries * 
such questions as the position of the nip of the coffers 
in relation to the spindle and with reference to length 
of fibre the var eties of gills employed Combe g *x 
pansion pulley and quick change motion in place of 
the cones in cone draw ng frames d* constitute 
interesting mechanical arrangements which may be 
of marked value in these allied industries 

The work is illustrated by 161 figures usually of 
a most interesting type The general arrangement a 
certainly such as will commend itself to the null 
manager who will naturally wish to refer to the work 
under conditions requiring speed and accuracy 

Ai dked h Barker 


ENGLISH ESTATE FORESTRY 
Inqltsh Estate Forestry By A. C Forbes 
Pp 11+332 (London Fdward Arnold 1904) 
Price lar 6 d net 

1 S the title suggests the book s Intended for the 
instruct on of English foresters in the 
preface the author states that he feels 
probably in common with many practical foresters 
that hnghsh forestry is sufficiently distinct from Con 
tinental or even Scotch forestry to entitle It to b* 
regarded as a separate subject 
The author further emphasises this point in fan 
chapter on thinning and pruning where he seems 
to hint that all the mistakes and failures in English 
sylviculture about the middle of the nineteenth cen¬ 
tury were due to the bad influence of Scotch 
forestry and Scotch foresters who according to 
Mr Forbes were imported into England ahotit 
that time bringing with them their mistaken ideas 
of thinning and pruning to the detriment of English 
forestry 

The following extract from the preface gives the 
authors own views regarding the book — 

'This book is intended to be suggestive rather 
than instructive to the practical forester There Is 
little in its pages but what be already knoWs, ana 

K isibly a great deal with which he will n6t agree 
t as a more or less faithful record of tattriSw 
experience it is offered at a tmaH cofltnbutictt, fo 
forestry literature which if It dofs not enrich It alUf 
not it » hoped disgrace 
The concluding paragraph of the ftrtfooe states 
that this book u nor nor doe* it make a pratakk* 
of being a text-book The InteiUgem reader ffctev 
, who discovers that It does not contain a pftmterii 
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\ tkx * reference M more tbart one work on 
p for es tr y it requested not to despise it on that 
nor to condone prematurely mat the author 
l written on a subject he knows nothing about 
tfo book 1* a fairly bulky one and consists of 
drf rteen chapter* and twenty three illustration* 
japfcs entl ng different woodland scene* The opening 
chapter gives an interesting historical account of 
gogttsh forest* and the origin of forestry The 
p faiM conditions the future prospects and 

possibilities of extended afforestation are next dealt 
vrith The sylvicultural treatment of the commoner 
coniferous and deciduous trees and the flnanci il 
result* to be derived therefrom is a chapter which 
will be read with interest by proprietor and forest r 
alike- Planting and natural regeneration are dcnlt 
with In a satisfactory manner A chapter on the 
measurement of timber and its selling value contains 
much information which will be of the greatest 
use to the English estate forester The home nursery 
trtd forest management receive their due share of 
attention The author has not forgotten the arbon 
cultural aspect of the forester s profession His 
chapters on landscape forestry and park and avenue 
trees are written with much artistic feeling 
and contain many valuable suggestions The more 
important injurious fungi and animals including 
Insects are dealt with in a chapter under the head 
lag “ Enemies of English Woodlands It deals 
with only a few of the outstanding pest* which are 
of practical importance There is probably no pest 
about which mare has been said or written than the 
larch canker disease and we find the author is no 
exception to the rule A great many pages are 
devoted to this disease alone It consists essentially 
of a criticism of all die theories that have been 
advanced regarding the disease since the introduction 
of the larch Much of what he says is undoubtedly 
true but we must Confess we find great difficulty in 
fallowing the author through many of his arguments 
especially those which are based upon purely suppo¬ 
sitional grounds 

Regarding the book as a whole we find a great 
deal of historical detail in its pages Past and 
present methods are criticised without reserve It 
will not replace my of the already existing text books 
intended for the instruction of the young forester but 
SS an addition to our existing literature on forestry 
Wa may recommend its perusal to th" ' 
the subject 


OUR BOOK SHELF 

fpde* Ktvtnsts PlarUarum Phsnerogatnarum 
Siipplmeotum secundum noraina et synonyms 
ftmnrti m ge nefum et specierum mb nude anm 
MOCCCXCVI usque ad finem xnnl MDCCCC 
cctnjplscteo* „ Duqtu et consllio W T Thieehon 
pjrhr coefecerent berbam horti regK botanic* 
KeWanshf contone* Abama-LeuedCoryne. Pp 
tOA- (Oxford Clarendon Pres* 1904) Price 

wmam at (he systematic botany of seed-plants and 
*»t» «rp concerned that plants shouJd have their 
right patyws) w&ljrefcoro* the appearance of tbit latest 
1851* VOt. 7*1 


instalment of a well known work of reference The 
original Index Kewenus the monumental work 
owed to Sir Joseph Hooker and Mr Daydon Jackson 
gives the reference (or generic and specific names 
published up to i88 a For names published during 
the next ten years we hare the first supplement die 
work of M Durand of Brussels and Mr Jackson 
This makes but slow progress and has now reached 
Ph, the last number appeared at the end of November 
1903 Hence while the present instalment carries us 
for the first half of the alphabet to the end of last 
century as regards the last ten letters we are twenty 
years behind tune 1 

As implied m the heading the supplement in 
eludes not only new names but also synonyms 
that is those names which in works published 
in the interval in question have been transferred 
to other genera or regarded as identical with 
names previously published Thus the eight names 
under Enachne represent old species chiefly of 
Nees which more recent workers hpve transferred 
to Achneria The inclusion of synonymy while un ( 
doubtedly of value must add Considerably to the 
labour of preparation Moreover while in some cases 
the citation of a name as a synonym is amply 
justified it is In others merely the expression 
of the opinion of one school of botanists or perhaw 
only of an individual worker on a matter ibout which 
perhaps much may be said on both side* In r 
opinion the great use of the Index * w that implied 
in its title the working botanist wants a Hst con 
taming every published name he wants it as soon as 
possible after publication and to get an exhaustive 
and up to-date index he will sacrifice much in the way 
of botanical comment however valuable. Refer him 
to the place and date of publication and you will earn 
hi* lasting gratitude He should be able to draw his- 
own conclusions as to the relative value of the names 

The omission of the date from the references is 
we think matter for regret, it would have involved 


also other omissions which we shall hopesto see- 
rectitled in an appendix or addendum A B R 

Bxrds I have Known By Arthur H Beavan Pp 
156 (London 1 higher Unwin 1905) Price 5* 
This little book records the author s experience of 
birds during many years in many lands and on many 
seas its sole purpose being to bring to its 

readers notice the ways and habits of these beautiful 
creatures of the Almighty ' 

With such a preface and after the author s atsur 
anco that he prefers the unquestioning belief of hft 
little son in the Bible st»ry> of Creation to die Dar¬ 
winian theory of evolution w« art. a little taken 
aback at tbe author * t treatment of the Creator s 
handiwork 

I have always loved the birds , 1 he protests 
Unfortunate birds! His earliest manifestation of this 
love «u on his own confession to endeavour to 
catch them with the proverbial pinch of salt! Age 
brought wisdom however and with the judgment of 
mature years a piece of pork concealing a fish-hook 
was found more efficacious I 
In ether places he naively describes the patience 
he displayed in waylaying with a gun such rare birds 
as he happened to discover^ Descanting upon the 
gforie* ot Cornwall vs a trappy hunuag-grolind. he 
gives a fist of the rarities that may turn up here 
during g»k»i enumerating such species ss the golden 
erujic, BoMttibn waxwing hoopoe and spoonbill— 
just .(ho* In short which the true bird-lover 1* most 
anxious to protect The chance of killing such* 
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prize* he asaurea ua, makes the ornithologist 
‘ despise common bird-life,” and look only for 
rarities 1 

Concerning the toucan and hornbill he writes — 
“ The Almighty—speaking reverently—seems to have 
made certain animals and birds (nc) in a spirit of 
fun, or at least in a sportive mood”!! And this 
too, in spite of a statement on a previous page to the 
effect that with “ an ordinary beau *’ the toucan would 
be unable to procure the fruit on which it feeds and 
that, In consequence * the Almighty in His wisdom, 
has provided ft with a ‘ beak-hand ’ ”' 

We confess we do not like this book, where it is 
not mischievous It is puerile The illustrations could 
not possibly be worse WPP 


Ihe Fitments of Chemutry 
Muir Pp xtv+554 (London 
1904) Price 19* bd net 


By M 
J and 


1 r is somewhat difficult to understand for what class 
,of reader this book is intended In style and treat 
ment It Is not well adapted to beginners yet in its 
descriptive matter it is quite elementary Probably it 
will prove of greatest service to mature students of 
other subjects who wish to gain some acquaintance 
with the principles of chemistry without intending to 
study the science practically The author tells us in 
his preface that his object has been “ to present some 
of the fundamental facts generalisations principles 
and thrones of chemistry lucidly methodically and 
suggestively " In this he has had a certain measure 
of success but the gem ral impression left by the book 
is that in its construction substance has been sacri¬ 
ficed to form When for example the author tells 
Us (p 89) that weight d quantities of the basic oxides 
BaO CaO, K.O Na ,0 have been combined with 
weighed quantities of the acidic oxides 1 , 0 , N.O, 
P, 0 , P, 0 , respectively and that analysis showed the 
resulting products to be Bal.O, CaN,O t K,PO, and 
Na,PO, we are inclined to doubt the statement and 
also to doubt the wisdom of adducing imaginary 
experiments in confirmation of a formal rule 
p *saVe find the equation 

“Na.O+N.O, (heated) = aNaNO, " 

We wonder if the author tried the experiment, the 
practical instruction to heat would almost indicate 
that he had 


Salt Sew edition Pp vu+119 (London A C 
rifiekl, 1905) Price 1* M net 
Ti)e fact of a new (and cheaper) edition of this work 
being called for may be taken as an indication of 
the hold the writings of the great pioneer of the true 
type of nature-study have taken on the popular mind 
In the preface, the author emphasises hi* opinion that 
die real claims of Jefferies to literary immortality are 
based on bis later works of the type of “ The Story 
of My Heart”, but there can be no doubt as the 
author himself la fain to admit, that ‘ The Game- 
keeper at Home ?’ and “ Round about a Great Estate ” 
are the volumes which have made the name of 
Jefferies a household word Biographers and 
eulogists may make what efforts they please to alter 
the verdict of tm public, but in such cases the old 
maxim that the vox popuh is vox 4 *1 Still holds 
good To the great majority of readers Jsffenet will 
continue to be kdown solely by his Inimitable (if some¬ 
times too realistic) descriptions of rural life and 
character Although In small type, the new effition 
of his life is well printed on good paper R L 
NO. 165S, VOL. 71] 


LETTER* TO THE EDITQ& •> 

(Tbs Editor io*t not hold himstlf rupontiblt Jot tfbMpM} 
txprttood by ku correspondents Stithsr rpa p> fXiMjm 
to rotunt or to tarrtspond with lbs rnltr* «/, rofoem 
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Historical Note on Oust, Electrification, a 
Yotm readers may renumber that m July, 1883, I p 
• letter to your columns (vol xxvitl p k 

some observations which tbs late J W <_ 

had recently made among others one to the effect Shit 
a small electrical discharge mto a smoke laden atmosphere 
rapidly dissipated the smoke by coagulating the partiklae 
Some time afterwards we found that the observation had 
previously been made by a Mr Guitard and printed in the 
Mechanic t Magastnt for 1850—a reference to this fact 
being actually contained in that great compendium Of 
electrical information Wiedemann s GalvamtvnU 
IIS so that it must be regarded aa fully published ” 
I now write to say that during the labour of indexing at 
the Koval Society Prof McLeod has come across a much 
earlier Instance of the same observation showing that the 
phenomenon was really discovered in 1834 An extract 
from Prof McLeod s letter runs aa follows — 

In the course of our indexing we have come across 
a paper that may interest you if you do not already know 
of it It is by Hohlfeld Das Niederechlagan dea Rauch* 
durch Llektncitat ' Kastner Archtv Naturl it 18*4, 
305-306 It is very short he refers to the increase of the 
fall of rain and hail after a flash of lightning and de¬ 
scribes how he filled a globe with smoke and led into it 
a pointed wire connected to an electric machine which 
caused the smoke to settle ’ 

If any importance attaches to the subject it must de¬ 
pend upon the successful application in future practice of 
to conspicuous n result Hitherto the only practical appli¬ 
cation of the same sort of principle has been the 
coherer used in some system* of wireless telegraphy 

of which Prof Branly'a porphynted copper pr J - * 

and iron filings tubes may be regarded aa 
examples 

Perhaps however I may dlre< 
to the British Association (Report 
in which this electrical action on visible . 

to chemical agglomeration into molecular ______ _ 

Ing to an electrostatic theory of chemistry a matter worthy 
of and now receiving sustained attention 
May I further take the opportunity of amending 
sight? Mr Clark and 1 cam* across die fact of 
trical deposition of smoke while we were 

on Tyndall s dark plane or dust-free space _ _ 

bodies In illuminated air a matter to which attontsod bid 
been diretted by a notable investigation of Lord Ray¬ 
leigh s (see Nature for t88s vot xxvlH p 139) ft turned 
out afterwards that we were not the only experimenter* 
on this subject Lord Rayleigh’s letter having alto roused 
the attention of that eminent specialist in duet researches, 
Mr John Aitken, of Edinburgh, and though we pub¬ 
lished our account of duet free spaces due to bent in the 
Philosophical Mtgastns for March, 1884, hi* correepoadtog 
investigations and explanations were published a mofum 
or so earlier m ths 7 ranucttom of the Royal Society Of 
Edinburgh vol xxxu p 339 and to him accordingly 
belongs priority in such parts of this matter a* are pot 
covered by my preliminary letter to Natona of the July 
previous whtvh doubtless includes many things Hurt w*cy 

practically anticipated bp Lord Rayleigh h*-“ 

I mention this now because I have been_ 

to forget it and have omitted to mention Mr 

name when, II I had had aU the circumstance* o_._, 

before me I should certainly have mentioned it In Mr- 
ticular In a history of the oohei * * '‘ 

my littta book on ” WWeee SI 

1 ITU 

haring been Ant published by ourse l ves, fosrted of by 

z •* r* f 
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the earliest 

rhape however I may direct attention to my paper 
» British Association (Report for 1885 pp 743 rt ray ) 
.”e particle* is likened 
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B th* leu Prof Taeehinl, 

HO to the jnemory of th« late distinguished 
xww of whom an obituary notice appeared 
n» of WatURR list week may 1 be permitted 
pcnondl reminiscences? Prof TaceJunl took 
«CipM expedition of 187.5 to the Nicobar 
joined our party from India where he had 
from the previous year having been com 
tue Government to make observations on the 
Madt of Venus of 1874 Ihe Italian Government sane 
wye « W4 remaining In India until the following year in 
(W tfc*t he might make use of the opportunity with the 
Wptmttyents in his charge for the observation of tha forth 
ramag total solar eclipse Of the little band of observers 
Wpo assembled on the Island of Camorta in April 187c 
moef art happily atiD with ua Vagal, the introducer of 
GfJW-brooiette photography has passed away but 
PWldf Waterhouse and others will remember the pleasant 
cmmsrtd4ru which existed between ourselves and our 
I talia n colleague Ihe expedition failed in its object 
through a cloudy sky and we were all more or less the 
victims of Intermittent malarial fever but we made the 
bHt of adverse circumstance* and under conditions which 
to many a party of observers similarly placed would have 
been extremely trying the good understanding which the 
members had arrived at among themselves helped to lighten 
the burden of our disappointment Not the least weighty 
factor In the formation of this good fellowship among the 
representatives of different nations was the geniality of 
Tacduni with whom we parted on the P and O steamer 
ffatoda on the homeward voyage with every regret 
Apnl is ft Msldou 


Propagation of Earthquake Wave* 

Mr Rudzxi in his letter to Naiurx of April 6 observes 
that it is only for perfectly elastic and isotropic bodies 
that the separation of the dlUtaiional (normal) from the 
tortkwaj (transverse) wave takes place with certainty 
and his conclusion 1* that it is more than highly im 
probable that the effect of internal friction would neutralise 
tha effect of eeolotropisra If the term internal frlc 
tfotl it intended to refer to the effect of pressure this 
Objection was forestalled by Major Dutton by the remark 
that towards this more compart and continuous con 
dltkm (of a compact mineral substance with a feeble pro 
newnced cleavage), the pressure of great depth, in the 
•arSl should it may seem tend to bring the material 
wiwct to It 

To me it is refreshing to learn that any objection tan 
be raised to tha view that the two speeds of earthquake 
?” ?** ,y wpoctively condensational and tortional the 

thThtSoMhe e^r * h ' Bh *•"* ° f nBld,ty f0r 

Tb j examine the question whether the Interior is to a 
conudwable depth liquid or solid formed one subject of 
my Physics of the 'Earth s Crust ” and I tame to the 
hbhdusion that it is liquid and so far as I am aware 
my argument* have never been refuted On this question 
Wr A Geikie writes (Naturz February a) the geo 
kgiejd belief rest, upon a large body of evidence from 
me structure of the terrestrial crust which it is difficult 
grtopoM.bfe to explain except on the Supposition of mi 
which at least in its outer parts is suffici 
enftt Ijqpld w emerge at the surface as moften lava ’ 

To produce arguments on the opposite aide of the quee- 
hw , lt another nutter and that derived from the two 

P «uM not be obtained™ the hypothesis of a liquid magma 
3“f*f wtt * r **• In solution subject to Henry 1 law 
tpet Hie earns volume of m ran be absorbed by e given 
of the liquid at aft pressures Tberosult which I 
i was that two waves would be propagated with 

l jns&gvvjss-SKS fist 

be the eUatfcfty of the liqoM and D its ddhrity, 

H 6 * 1851. Vofc. 71] 


thro v/e/D win be the velocity of the condensational wave 
And if ft be the pressure and rV the volume of gas which 
esn be held In solution by the volume V of tne liquid, 
then s/P/rD will be the velocity of the gaseous wave 
If we accept Laplace s law of density P/D will increase 
with the depth, and r will probably decrease hence the 
velocity of the gaseous wave Will increase (Free Cam* 
bridge Phil. Spc voi *1 part v 1003) 

Hariton Cambridge April 10 O Fishxr 

The Ancient Races of tha Thabald 
On my return to Oxford I saw Prof Pearson s letter in 
your issue of March jo 

Simr Prof Pearson admits that he i*. not an anatomist 
t would serve no useful purpose to discus* with him the 
matomival value of the criteria which Mr Maclver and 
I employed in our analysis of the skulls of the ancient 
inhabitants of the Theban province of Fcvpt 
Ihe letter may be regarded as an interesting record of 
a method of interpreting percentage values adopted by a 
professed statistician Arthi r Ihomson 

Oxford Apnl 8 

There is an old s lying that all gooeP s lence is short 
hand common sense 1 am sorry that Prof Arthur Thon> 
son does not think it worth his while m the case of his just 
published fir reaching negroid cranial criterion to con 
vert the esoteric methods of the anatomist tnto simple 
language for the benefit of other readers of Nature if 
not for that of the professed statistician 1 hope he 
will meet me later when I ask him to dm uii as 1 propose 
shortly to do the mathematieo statistical treatment of his 
volume which is of 1 somewhat remarkable character 
Meanwhile in order to expedite those further investigations 
by professed craniolognta which his discovery is exciting 
it would ba of great value if he wruld tell us to what 
negro senes he a priori applied his criteria and what 
pen entages of pure negroid non-negroid and intermediate 
irama he found in th« series Karl Prarson 

Inversions of Tsraperature on Ben Nevis 
Tux recent letters of Mr Dines and Mr Rotch (Nature 
F ebruary 16 and March 30) have suggested that a note 
as to the occurrence of temperature inversions on Ben 
Nevis may be of interest 

Dunng the thirteen years 1891-1903 occasions were ndt 
infrequent when the temperature at the top of tfe mount 
tain (4406 feet) was higher than that at the base These 
inversions have been grouped according as the summit 
temperature was the higher (») at one hour at least of 
the day (a) at each of the twenty four hours of the day 
(3) on the mean of the twenty four hours of the day 
Ihe total number of cases in the thirteen years was as 
follows — > 

Clsss 1 Class II Class II! 

January r t — 3 

February 18 1 s 


Year 158 q 33 

Thus inversions occurred at all seasons but inversions 
continued throughout the twenty-four hours of the civil 
day only hi February November and December, and those 
of Cipts III only between September and March The 
average difference of tomperaAtt* between Ban Nevis and 
Fefft ranged from iFf F in April to 14,* 4 ip 

December, the qy>*n fof the whole year being 13*4 Hence 
ifivertton* were at aU seasons large departures from the 
usual conditions. 
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we the greet 
n February 19 

_,_ee (Ben Neytt 

33*6 Fort Will Urn t6° 0) The loo feet continued in 
version occurred during November *~j 1897 when the 

summit temperature was the higher tor fifty-eight con 

--- -„ d»Uy temperature on November 4 

sn Nevis then at Fort William 

_____rvations of course afford a com 

paneon only between the conditions at the summit and 
those at the been of the mountain It is more than prob 
able that on many occasion! when the Summit temperature 
becomes needy though not quite as high at that at the 
hate there le an inversion of temperature in part of the 
a r column between the summit and sea level 

Anpbiw Watt 

Scottish Meteorological Society Edinburgh April is 


Stanton Drew 

Twt nysteries of this group of circles—the neat in 
1- -«-— -* — and Stonehenge—are not 

» very remarkable astro 
n by Sir Norman Lockyer 
qr by his interesting description of them 
The diameter of the north-east circle it 07 English feet 
or too of an old Mediterranean loot of n 64 Inches This 
la within an inch or two of the diameter of the outer 
sarsen ring at Stonehenge which is in itself a very 
significant fact The diameters of the south western and 
central circles are raspect tely 150 and 380 of this old 
foot so that the diameters of the circles (with n a very 
sl ght working error) are n proportion one to the other 
of 5 7) and 19 the latter bring the Metonlc cycle number 
The distances between the various parts of the group 
subject to a working error of from J to f of i per cent 
only are — 

Centre of cove through 

east circle— 14 diameters ___ 

Centre of great circle to Hauteville ■ Quoit' „ 
of the great circle or 19 diameters of the north-east circle 
the latter being the Meton c cycle number 
Centre of south west c rcla through great cirda to 
Hauteville a Quoit-7 diameter* of the great circle 
Centre of great circle to two stones too far to the west 
to be shown on the plan In Natokb-q d ameters of the 
great circle 

With the exception of the last anyone can test these 
proportionate distances by the plan given in Natubi but 
who will tell us what was the meaning or object of them ? 

A L Lewis 


4 LCOHOL IN INDUSTRY 

T HE committee consisting of Sir Henry Primrose 
KCB (chairman) Sir W Holland M P Mr 
I Scott Montagu M P Sir William Crookes Mr 
Lothian Nicholson Dr SomcrviHe of the Board of 
Agriculture Dr Thorp* the director of the Govern 
ment Laboratories and Mr Thomas Tyrer appointed 
last autumn by the Chancellor of the Exchequer to 
inquire into the use of duty free alcohol in the arts 
and manufactures have got together their evidence 
and published thdjr report with commendable prompti¬ 
tude The report we are glad to find is unanimous 
and thu unanimity has doubtless not been without its 
influence in accelerating the business of the committee 
and the appearance of their report 
The subject at was to be anticipated has not been 
without its difficulties for as the committee state a 
duty that yields snort than twenty millions a year Is 
a public interest that cannot be trifled with but as 
usual when men are determined to find a solution It 
is remarkable bOw purely academic difficulties tend 
to disappear Now that the suggestions of the com¬ 
mittee are before us the wonder is that they should 
not have bean given effect to a quarter of a oentuty 

no t85* vol ytl 
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—,ity of the numerous groups o. ---- 

are Interested in obtaining the greatest poeeible u 
ties in the use of duty-free alcohol In the arty 

attitude of Imm ftur « Is seen and cot-'“ J - 

by the committee m connection whhtl. „ , „ 
general ignorance of manufacturers with r e sp ect* fig 
the provisions of Section 8 of the Pirn dee Act Of 
1903 which gave the commissioners of thlaod 
Revenue large discretionary powers as regards tfag 
use of spirit for industrial purposes The committee 
point out that advantage has not been taken of the 
Act to the extent that might have been anticipated* 
and they have been surprised to find In examining 
the witnesses sent by the various Chambers of Com¬ 
merce who certainly ought to have had official know¬ 
ledge of its existence how very inadequate has been 
their acquaintance with its provisions 

In view of this general indifference one is tempted 
to inquire whether the manufacturers have had any 
real grievance since they have made so little in 
dividual or collective effort to remove it There is 
certainly no evidence that any collective effort has 
been made in the past or if it had been made that 
the Treasury or the Revenue authorities would not 
have sympathised with tt The Exchequer St all 
events since 1855 when the present system of de 
natunng spirit came into existence may be said to 
have disclaimed any idea of collecting a revenue cm 
alcohol used solely at a raw material and for purely 
industrial purposes If the hitherto existing system 
of denaturing and control had proved so irksome that 
the development of chemical industry was impossible 
it might have been supposed that Parliament would 
have been troubled with the question long ago. 
But as art actual fact toe languid Interest of the 
chemical manufacturers needed apparently to he 
supplemented by the quickening influence of the 
internal-combustion engine and the possible appU 
cations of spirit as a motor-fuel supplied to a jaded 
House of Commons engaged m the discussion of a 
Finance Bill that stimulus which was necessary to 
secure from the Chancellor toe promise of the de¬ 
partmental inquiry which it would aeeoi the great 
body of manufacturing chemists was too lukewarm 
to ask for 

Great cry has been made In the pest that tj» 
hindrances to a free and untrammelled supply of 
alcohol have cost us the coal tar dye industry which 
originated in this country and at one time flourished 
here but the committee apparently have had tittle 
difficulty in ascertaining how little wool * there it 
in this cry They say they are satisfied that the 
assertion as a statement of historical fact ie destitute 
of substantnl foundation In their opinion the mam 
cause which led to toe decadence of tile Industry to 
this country 1* that which we have repeatedly Insisted 
on in these columns vu toe failure of tooSe re¬ 
sponsible for the management and for the finance of 
the industry here during the years 1860-1880 to 
realise the vital importance of tt* scientific aide fipd 
their consequent omission to provide adequately for 
Its development on that side 

It tt true however that after signing toe rreort 
toe two Members of Parliament named were induced 
to modify their assent to toe unanimous finding of 
the committee a* to toe real cause of the deefine « 
toe coattar dye Industry in this country It wffl M 
Interesting to ere from toe evidence when to* 4 a 

S ibhahed What support Sir Wlfifatn Holland and* 
r John Stott Montagu me able to find fto fp 
view thev express >n their tetter to toe Cban«Oor< : 
In reality “ sjcobol-” plays a very dfnatt part Id 
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-Tugfuttry and of this alcohol * methyl alcohol 
p'Ufe# moot important variety Large dames 
* 'the coal-tar colour*—aluwnn indigo and by far 
(jpr greater number pi the azo dye*—require no 
Hnt at alt in their manufacture either directly or 
imdeetty and these represent the larger pro- 
dmqo of all the colours produced It is perfectly 
.Mfteifl that tor at least 75 per cent of the whole out 
put of coal-tar dyes alcohol does not enter into 
account even now and therefore whatever causes may 
tagve hindered the prosecution of the industry in this 
question of alcohol is not one of 


_„ _ _ as in this example of the 

Coal-tar colour Industry set many matters in their 
true perspective the report is eminently constructive 
ID character To what extent the representations of 


’ their mam suggestions remains to be 
sow as me evidence has not yet been published 

These recommendations are as follows — 

(t) That an allowance be granted to all industrial 
spirit whether of British or foreign Origin at the 
rate from time to time prevulmg for* the allowance 
to British plain spirits on exportation 1 

(а) That imported meihylic alcohol be relieved from 
the obligation to pay the surtax imposed by the 
proviso to Section 8 of the Finance Act 100a and 
that methyhc alcohol be accorded favourable treat 
ment in the matter of denaturing 

(3) That ‘ ordinary t c unminerabaed methylated 
Spirit should contain only 5 per cent of wood naphtha 
Instead of 10 per cent as now 

(4) That no charge should be made on nunu 
lecturers for the regular attendance of Excise officers 
to supervise denaturing operations or the use of de 
natured spirit in factories taking the benefit of 
Section 8 of the Finance Act 190a 

(«) That where spirit is allowed to be denatured 
with special agents such agents shoald be subject to 
ofnrial test and approved and that accounts should 
be kept by the user showing receipts of spirit into 
Store die lasuea thereof from store in detail and the 
quantities of the good* produced 

(б) That In the manufacture of fine chemicals and 
pharm^oeutica! product* spirit specially denatured 
should be allowed only where the manufacture is kept 
entirely separate from the manufacture of tinctures 
and Other preparations in which spirit remains as 
spirit in the finished product 

(7) That die regulations governing the sale by re 
tan of mineralised ” methylated spirit should be 
made les* stringent and more elastic 

The committee are of opinion that any special cases 
JWt touched by the above recommendations can always 
he sjset under the powers cufferred by Section 8 of the 
Act of 190a This Act provides adequate and entirely 
satisfactory machinery for securing that the spirit 
mr be used In a condition that 1 * suitable and 
appropriate to each particular purpose of manufacture 
The machinery is elasdo—much mote so than is the 
etevsppoudhlg machinery in Germany—and it permit# 
0# tewsw reasonable p rocess of denaturing or even m 
we tost resort of the use of spirit in a pure state 
format* than this it would be impossible to ask. 
,,ThO committee believe that their reco m mendations 
if adopted dace the manufacturers *f this coun 


a fery r *pend frnpmri o c that in Germany at any 
ri d *" 1 sad 0*rW*ny is always alleged to be ouwroott 
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formidable competitor—spirit could be used in manu¬ 
facture duty-free and pure with scarcely any re¬ 
straint Dus, too is one of the illusions which the 
inquiry may serve to dispel As an actual fact hi 
practically aS cases with the exception Of that of 
smokeless powder in Germany duty-paid spirit must 
be used unless the spirit be subjected to some author 
i*ed process of denaturing prior to use As regards 
price and that is the principal factor the committee 
think that the grant of the export allowance would 
make the average price of industrial spirit ui the 
United Kingdom even lower than th average price 
n Germ my The price here exclusive of the cost of 
ny denaturing and thia denaturing may be what ta 
tailed ad hoc —that s dependent upon the use of 
something which is lccessary to the. nanufacture— 
would be about 7«f the proof gallon or about n|d 
the bulk gallon at 64 over proof the strength 
common in industrial spirit that is as low a» the 
minimum price pa d by users m Germany in 190a 
when spirit was abnormally cheap ana is much 
below the figures of 15M per prootsgallon or ajjd 
per bulk gallon prevailing in Germany at the pr$ 
sent time Further it is important to remember that 
the price of spirit in this country where all materials 
may be freely used nnd where none of general use 
is subject to taxati n s a stable pnee In Germanv 
the conditions of production arc largely irtififial and 
of very doubtful economic soundness and thei tend 
to wide and rapid fluctuations in price 

The main report is supplemented by a valuabk re 
port by the chairman Sir Henry Primrose and Dr 
rhorpe the principal of the Government L iboratories 
on the working of the spirit regulations in Germany 
based upon personal inquiry and observation in that 
country So much stress was laid by certain wit 
nesses upon the svstem and regulations established m 
Germany in connection with the industrial use of 
alcohol that it w»s thought very desirable to procure 
information at first hand upon that subject This 
report may it is hoped serve ta correct much mis 
apprehension which appears to exist upon the benefits 
of State aided alcohol in Germanv There is ample 
proof that the German u*elr of spirit is pot greatly 
benefited by the policy which the agrarian party has 
suoceeded in fixmg upon hint and is indeed at times 
greatly Injured by it 

In reply to a question asked in the House of 
Commons osi Tuesday the Chancellor of the Ex 
chequer announced that he has decided to deal with 
the subject of the committee s report in an omnibus 
Bill which he will introduce to the House *nd not in 
the Budget nnd Finance Bill as onginalh proposed 

THE CAPITAf OF TIBFT 
A LL who have read in the oofatfiBs of die Times 
**■ about the mission to Lhasa will welcome in a 
more concrete form the story as re-told by Mr Landoq 
in the two handsome volumes now given to the pubUc 
In an expedition earned out under such conditions As 
those which governed Colonel Younghusband’S 
mission the special corre spon dent becomes a distinct 
factor in its success The working men of the party 
even if they have eyes to sea and the rare gift of 
recording their impressions faithfully can but present 
speh generalisations as may be- gathered during die 
Uy/ intervals hastily snatched from the worries and 
anxiahes incidental to tbft statute of an abnormal 
state of existence. Usual# they sea but Vtfle and 
Wat htflq from the restricted standpoint of their own 



j*6 


N A TVkE 


(April to , 


There i* no lack of literature dealing with Tibet 
literature dating from the early Jesuit and Capuchin 
friar* of the seventeenth and eighteenth centime* to 
the latter day expeditions of the native explorer* of 
the Indian surrey to whose marvellous performance* 
in the field Mr Landon is about the first writer to do 
passing justice but we have never yet had an m 
telligent and accurate representation of the social 
existence of the people nor a careful exposition of 
the weird ecCentricitUs of that extraordinary 
anachronism the Government of Tibet at all com 
parable to that which Mr Landon now gives us 
Nor is thi* all The enthusiasm of the true explorer 
pervade* the book that nameless joy in treading new 
and untouched fields that absorbing interest in the 
aspects of nature in its lights amf shadows fields 
and flowers outline and colour aspects which enchain 
the imagination everywhere but acquire fresher value 


the Himalayas can fill up the picture* wtfh the jpng 
of nature t colouring from Mr Uutykmft deet iry Baa 
alone although here and there his colour hotel 
perhaps a little indefinite What for ins t anc e, 

1 lightning greys ? But whew colour repraduttliM 
ha* not been left to the reader's imagination 4m 
has been attempted by some process of block printing, 
the results are not so satisfactory The distances 
hard and obtrusive and atmosphere h*s * vanished 
from the view Even in Tibetan highlands (here* I# 
a certain amount of atmospheric Influence however 
thin it may be which affect* one's appreciation Of 
distance 


To the great majority of readers Mr Landon** de¬ 
scriptions of the beauty of the Brahmaputra valley to 
the south of I h isa of the glory of Tibetan sunsets of 
the splendour of Turquoise Lake set ift the midst 
of the flower strewn plain of the vast impressiveness 
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and larger interest the farther they are removed from 
the area of the veil trodden work) Certainly there 
must bo many more beautiful landscapes than those 
of the southern valleys of Tibet the beauty of which 
exists so to speak in straps—large scraps perhaps 
but scraps that are separated by wide intervening 
space* of stony desolation and dreary outlook Yet 
many of the best pages of the book are full to the 
brim with vhnd descript on* of the beauty of Tibetan 
scenery as Mr Landon saw it in the oasm of the 
Brahmaputra River 

The illustrations aw excellent and there is an added 
value to them in the notes which are appended in 
dicating the general tones and local colour of each 
view if Mr Landon has invented this method of 
recording the principal charm of Tibetan scenery for 
the benefit of tbepe who know not Tibet he it much, 
to be congratulated thereon All who know and love 
NO T *51 VQL 7 l] 


of the isolated city of mystery itself as it bursts on the 
view from a mountain ringed depression beyond the 
Totals—the guardian sanctuary of its western gate*— 
lese things will be just as new and as surprising 
e the kindly amiability of its half barbarous people 
the friendliness of disposition which they evinced 
.u- *—.-^"that Mr Landon is up* 


towards the foreigner _ ___ .. 

itlmutic The extraordinary contrasts betweto 
ius magnificence and indescribable filth aftd' 
squalor are not missed Where the street scent find 
brightness of English flower* is noted as a passing 
incident there is no lack of intimation ** to fcbi 
Mture of the rotting filth from whim they 1 ’— 

The intenor of temples and dwr“*— *-- J ~ 

as often impressive In its m* 
surprising in the character of i 
involves an approach through 
‘hating in the ascent b 
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B tfae accumulation of {aowd butter and Not the least interesting chapters of Mr I andon a 
arms Of putrjd filth book ore those which deaf with the superficial aspects 

nature ui Tibet is no better than inanimate of lamaism and the relation between the Tibetan 

iss by the pigs and the dogs and refer hierarchy and our frontior politics Tibet affords a 
people It eras discovered by the medical notable example (if one were needed) of the dp- 
i mission who attended to the wounded grading stifling destroying effects of a*dominant 
Guru that the natural complexion of the priesthood on a country s developments Between the 

# quite fair—as fur as that Of any Furo 1 tmoistn of Tibet and the pure faith of early 

Been Ui spite of the fact th-u no soap is ever used Buddhism there is indeed a great gulf fixed and Mr 

Wtf td judge from the aspect of the Tibetan as he l andon it well within the mark when he describes 

ur she) appears in the ordinary unclean garb of da lv nodem lamaism as shew animistic devil worship 
life the general tint of the skin appears to be that \rt he is quite ready to recognise the power and the 
of g well baked potato picked out from imongst the j strength which are gained by the lofty isolation—die 
chaffed sticks ot a burn out bonfire The tnildri n stern aloofness of the head of the Tibetan Church 
mv pretty and remarkably affable and tjsp general tnd he is probably crrect in est mating the Dalai 
unloveltnes* of their parents is due quite as much to him as being still th recognised head of the Tibetan 
xlltt as to exposure to the rigorous climate I ( hurch and Stale wherever he may be at Urgd or at 

The story of the ad\anc of ther fhtssron through | I hasa Nor does he fail to reckon up the im- 
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Sikkim Ts well told There It none of the reiteration 
Of the guide book or of the monotony of the intelli¬ 
gent* report in Mr Landon s tale He takes the 
reader with him through the narrow and shppery ways 
-of Churnbi. over the Himalayan backbone (not so for 
mldfcMo as the Sikkim Chumbi passes) down the 
gentle slope to Gyantse with an ever-varied interest 
gathered froth what te to be seen around him as he 
ripes Mountains and stone strewn Slopes trees 
(where, there are any) flowers and die small things 
that become great ip a land where vegetation barely 
axtsU all are noted tn their turn whilkt we happily 
ttfot the daily routine of military niovemabt and the 


genre report in Mr Lar 
reader With him through ti 
-of Chumbi. over the Huns 


* there is chough of lad 
p stud Jesting record of re 
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>ugh of Incident to. make a fascut 
record of really great achievement 


preskive effect of certain ceremonials and the ready 
awe inspiring aspects of the tompla-iatenore hallowed 
by the ever-dominating figures of die great Blaster 
Here we cannot quite follow him for if his sketch 
of the head of the Great * Jo m the holy of holies at 
Lhasa is reahbtfo the original can hardly be im¬ 
pressive 

It wHl be news tb most people that our Queen 
Victoria of blessed memory was and is a Tibetan 
incarnation and is represented by a bloodthirsty blue 
goddess who revels in horrors sure as would astonish 
even the gifted Kali of the Hindu* Yet she is re¬ 
garded Miner as a beneficent and protective goddess 
than a ‘taalignant one This is encouraging, for It 
show* that something at leant-of the worldwide vener¬ 
ation that surrounded our Her loved Queen had 
filtered through the almost impenetrable armour of 
lamauhc isolation The Tsar has only recently been 
canonised *9 to speak on Dorjieff * recommendation 
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At a recent incarnation or last-joined ♦* taint he 
invested the Dalai lema with « complete tuit of 
bishop's canonicals Perhapt this recognition of a 
certain analogy between the two Governments is not 
quite so Inappropriate as it at first appear* 

Mr Lanffon concludes lus delightful book with an 
expression of his opinion that the doors of Lhasa are 
once again closed to the European Not again 
(according to Our author) for many a long year will 
any hnenshman watch for the flashing cupolas of die 
Potala from the banks of the Kyi Chu or penetrate 
into the inner sanctuary of the everlasting Jo With 


this view of the future of Tibet we can hardly agree 
By his own showing there is quite enough ot un 
certainty even m the present political situation to 
warrant the making of a straight road over the 
Himalayan passes with <is little delay as possible and 
it should not be forgotten that the ngnt of way to 
Gyantse is already secured T H H 


THE TREATMENT OF CANCER WITH 
, RADIUM 

'T'Hh discovery of radium was speedily followed by 
its use in the treatment of cancer, and it was 
hoped that at last a remedy had been found for this 
terrible disease Great interest has been aroused by 
a recent report ul a contemporary of a case of cancer 
which has been successfully treated by this agent 
The case appears to be undoubtedly one of cancer, as 
the patient was carefully examined before during 
and after treatment by competent authorities, but 
the report of cure must be accepted With caution 
We are informed that the treatment began in March 
ipfi and although the disease has now disappeared 
it is still possible that it may recur 

A Verv large number of cases of canter have been 
treated by radium in this country on the Continent, 
and in America Some have improved remarkably, 
but in most instances there has been no apparent 
benefit, and in no case has sufficient time elapsed to 
•peak with certainty of cure No surgeon would feel 
justified in reporting a cure of cancer until at least 
two yearn had passed without recurrence and there 
are malty instances on record where a longer period 
of apparent immunity has been followed by a re¬ 
appearance of the disease 

It must be remembered that the effect of radium 
upon a cancerous growth is so far as we are gt 
present aware purely focal The terrible feature of 
cancer is the early involvement of the lymphatic 
glands followed by the formation of secondary 
tumours in the internal organs It is impossible to 
follow these internal developments by such a remedy 
as radium Only too often a patient is found on 
first seeking medical advice to have already these 
secondary deposits and treatment by local measure* 
is purely pafliatfoe That relief may be afforded trt 


but nothing has yet been reported which will warrant 
a surgeon using radium in a case of cancer where 
there is a possibility of complete removal by the 
knife 

Radium is apptted in small tubes to the surface of 
a tumour and in tome cases it has been found 
possible to peace It In the intenor of a growth through 
a small incision The quantities available are so 
migft* that only a smalt area can be treated at one 
time In the caw of cancer mentioned above the 
dUantity which eta* used was ten milligrams 
Fortunately the radium can be used again and 
again for its energy appears practically to be 
mtXhauttibfe ' 
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NOTES 

SfHCS tha appearance fo NatusS of Aprd 6 of *q 
the proposed amalgamation of the Society ot Artpaaif 
the London Institution a meetly of the p ropr i etors Or 
the London Institution has been held fo consider th* 
managers proposal* in connection with the amalgamating 
The proposal* met with a determined opposition toq 
some proprietor* and after a somewhat ftoiry and Un¬ 
dignified discussion it was resolved to defer the further 


the annual meeting of the London Institution on April sfi. 
The result of this meeting • to be regretted since fit 
implies the loss for the present of an excellent opportunity 
to accomplish the establishment of an important and 
powerful institute designed to develop a popular interest 
end regard for scientific work and raaults It i« t6 ho 
hoped that it may prove possible to arrive at some agree¬ 
ment which will lead to the formation of a vigorous 
scientific organisation in which the privileges offered by 
the Society of Arts and the London Institution will be 
combined 

Th* Pans Geographical Society has awarded its gold 
medal to M Paul Doumer 

Ir it intended if found practicable says the Ptont*i 
Mail to arrange for daily weather reports from the Anda 
mans by wireless telegraphy 

The death is announced of Prof A Piccln professor 
of chemistry at the R Istituto di Studi supen ri Florence, 
and author of several works on chemistr> 

Ths President of the Board of Agriculture and Fisheries 
has appointed a committee to inquire into the nature and 
causes of grouse disease and to report whether any and 
if so what preventive or remedial measures can with 
advantage be taken with respect to it 
Tim Pari* correspondent of the Ttmst announce# th* 
death of Colonel Renard, the director of the National 
Aarootaric Park at Meudoo Tha investigations and ex¬ 
periment* of the Renard brothers have done much to 
promote the progress of afirial navigation 
Hr it announced that the LMge International Exhibition* 
wlU be opened on Saturday April u sad that unlike 
most exhibitions the buildings will be rompfeS*. the 
exhibition will be of a very attractive sad pioturepqqb 
character and the buildings cover a greater area than at 
any previous exhibition except those of Pari* n> iqbo and 
of St Louts During the period of the exhibition several 
congresses will be held mi LMge that of mining sad 
metallurgy from June *6 to July 1 promising to be the 


Tim Times correspondent at Athene state* that at th* 
last meeting of the Archmotogicai Congress on April ij. It 
was decided that the prevent executive committee should 
continue to exist until the next meeting of tile congress, 
which was fixed to take place at Cairo after a t n i e uwaas 
Interval of two year* th* Egyptian G over nm ent having 
signified its willingness to accept this arrangement 
Put* telegrams from Martinique report that Meat 
PeMh is again showing volcanic activity On April 9-10 
tha escape of vapour was fairiy a bund a n t On Aprfi 
1 o-U a marked recrudescence manifested itself maastoMS 
small clouds issued front the vast and there was * tooaft 
flow of lava info th* valley of th* Whit* River On JM 
13-14 frequent rumbling* were beard, dad ft was a qs fi a f 
that Modes of rode, anfotopanted by Whiter dotid* qrftfr 
expelled from the south tide of th* darter 
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}& tV R HxjbtTOH records in Setenee that the world I that of Sir F Pollock will toon fructify in accompliAed 
Y g rototod volcano Kilauaa In the Hawaiian laland* ha* | fact A (dec* advisory council on which men of science 
ajpMtl becotf* active, after arntof thirteen year* Tre*h familiar with the mentiflc advance* of recent year* took 
■tor* appeared the latt week of February heralded bv a 1 a prominent plate would assist statesmen to secure national 
jdnbt earthquake On Sfarrh 10 the Volcano House re ) efficiency more than any other expedient 


peftsd. the existence of a large lake of lava Heavy 

rtpebllngf and explosions indicate that another outbreak Reports of the annual general meeting of the Chemical 
b jWpilttept ” Thu* there seems lo be a restoration of Society and of the anniversary dinner are given in the 
A* old-time activity such a* will cauae a large increase Proceedings of the society just issued The following 
In the number of visitors extracts from As official account of remark* made at the 

dinner by Mr it B Haldane ai to the neglect of science 
P* Davisor states m a letter to the Timas that a de b J the British nation n the pact and the promise of an 

hailed record of the Indian earthquake was given by a hori improved position in the future are of interest —The 

spntal pendulum at Birmingham The flrat tremors were problem which lay in front of the British nation was how 
registered at ih 6m 18* a m and were succeeded at 10 dmlop what he might call the grey matter of As 
th spin as by long period undulations lasting for more rxe^utiv. brain Ml the things spoken of that night ro- 
than «n hour and a half The more prominent of these P fsented something new in the nation and not only some 
undulation* were In two senes separated by a few * n 8 new bu‘ something of which they would have to 
minutes and little more than two hours later the diagram *e e a great deal more if the nation was to hold its own m 
showed another double group of wives The early tremor* ttw8 * dA y» Science counted for more than ever it did The 
took a direct course through the body of the earth the We8t h>d had a rude -iwakening at the ftonda of the East 
flrat double aeries travelled along the surface by the shortest lhe controversies which agitated At minds of politician! 
Way to Birmingham while the second double senes were of Ie ** importance than the great question of how to 

followed Ae longest possible route through the antipodes make the permanent element tn politics more powerful and 

am) back again to Birmingham better Aan t was There was too little science in Aa 

present day although one or two Amgx had been done for 


It la announced in Science that Dr Frank Schlesinger 
ha* been elected director of the New Allegheny Observ 
atory The observatory has an endowment fund and a 
regular income from the time service beside* owning a 
Urge and valuable property in the C ity of Allegheny which 
Will become a source of income in the near future Work 
ha* not been suspended on account of lock of funds and 
tnftch has been accomplished toward the instrumental 
equipmant during the past year The Keeler memorial 
telescope of 30-inch aperture is now ready to be set up 
and Ae large (Porter) spectroheliograph Is almost com 
pieced The 30-titch objective 1* well under wey and other 
Instruments will be installed during the yeer under the 
directorate of Dr Schlesinger 


At Ae meeting of the Royal Colonial Institute held on 
4pffl *t Sir Frederick Pollotk read a paper on Imperial 
Organisation He deprecated the national faculty of com 
promise and asked, could we go on trusting to com 
promise* and accidents’ It is necessary to look he con 
Halted for some plan which will avoid elaborate legislature 
and formal change in Ae Constitution We must be 
bontvnt for the present wiA a council of advice which will 
have only persuasive authority V permanent secre 
Ary’a offica is required independent of any existing de 
nattmdnt but immediately under the president of the 
Imperial council The best living information ought to 
be at the service of Ate Imperial council through its 
Montariat, and Ala con be most effectively dene without 
totontattoa ahd. w»A very little expense by A* constitution 
of a permanent Imperial commission the members of which 
Witt topntent all branches of knowledge and research out 
fcde (ha art of war moat likely to be profitable in Imperial 
affairs Not only learned and official persons would be 
tn (faded m such a body but men of widespread business 
Afabflqtp, ethnologists, comparative student* of politics 
att flod poppa for excellent work It need not be 
paid WPrb It wMM be a* wtthngty dotte without 
9Mflha? reward he A* more formal and'laborious work 
P< Royal QmmMpos aa to which Acre has never been 


which they were very grateful in connection wiA the 
Navy and Ae Army ind Ao Defence Committee If they 
turned to the different departments of the Government there 
was hardly one which did not require science if its policy 
was to b« an effective policy Wherever they turned science 
was needed and yet there was not sufficient attraction to 
a man of high attainments to put himself at Ae disposition 
of the State Foreign Governments held out careers far in 
excess of any rewards and honour* which the British 
Government could afford Was It impossible ft see an era 
in which the head of the Government could have at hla 
disposition the first intelligence and Ae best brains which 
Ae nation could command? If we were to bold our own 
we must not be behind Berlin the United States or the 
French nation Science never stands still and if aclenca 
does not stand still Government* cannot afford to stand 
still in their use of science These were speculations which, 
perhapi went beyond the moment but he had a strong 
feeling that the time was very nearly if not quite, ripe 
for them I hey would see what was the mind of the 
nation on Ais point and doubtless they would be subjected 
to the acute disappointment to which all were usually 
subjected when Aey formed greuf. expectations. He hoped 
lo see the position of science ralppd in the next few year* 
and he looked to Ae time when brute force would ronfct 
for little and knowledge for more 

We have received from Messrs R Fried Under and 
Sons of Berlin a priced catalogue of books and papers 
dealing with vertebrate anatomy and physiology 

Past xxxt of the Inmitcfitmi of Ae Yorkshire 
Naturalists’ Union contents the reports of A at bodv for 
the jears 1903 and 1904 and also a reprint of the excursion 
circulars for Ae same period A satisfactory feature in 
tha srork of the union is Ae eare devoted to Ae collection 
of photographs of Important geological sections within its 
Spher* of influence 

Poor J S Knwsunr discusses u» Ao February number 
of the Amtttcmt Neterabit Ae current nomenclature and 


mQuitf Of a* «rod for tome sud) advisory council j homology of the, component bones of the lower jew of 
to ehwtrs wafcMpi effltfenfy Aero can he no doubt am) it reptjlee; painting out that three ie still some uncertainty 
to tortaaffijlg to be desired that hopen end sabemaa, like J with regxrtf to Ae proper determination of one of Aero 
*M^ *?$!» VOU 7l] 
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elements in crocodiles The other article* are on natural 
and artificial parthenogenesis by Dr A Petrunkevitch 
on the angle of deviation from the vertical at which ttem* 
•how the *tronge*t geotroplcal response by Min Haynes 
and on the variation in the ray flower* of Rudbeckis by 
Dr R Pearl 

In the April number of Bird Notts and Neva reference 
ta made To certain common im*apprehen*ion* in regard to 
the authorities responsible for protective regulation* and it 
i* pointed out that many of the*e emanate from county 
council* To the agriculturist and the horticulturist it w 
however of little consequence whether the alleged over 
protection of birds In his particular diitnct i* the work 
of the local or of the Imperial Parliament for the diffl 
culty of getting ordinances repealed appears a* difficult 
in the one case a* in the other In the statement on p 61 
a* to the sale of skins of Argus pheasants from the 
Himalaya* it should have been pointed out that Argus 
pheasant is the /rude name for the peacock pheasants 
(Euptocamus) of the Himalaya the true Argus having a 
very different habit it 


Th* following quotation in the February issue of thr 
American Naturalist from a work by Messrs Gilbert and 
Starks on the fishes of the two sides of the Isthmus oi 
Panama has a very great interest from the point of v.ew 
of distnbution in general The ichthyolog cal evrience 
is overwhelmingly in favour of the existence of a for i er 
open communication between the two oceans which must 
have become closed at a period sufficiently remote from the 
present to have permitted the specific different ation of a 
very large majority of the forms involved All evidence 
concur, mfixmg th. date of that connection at some time 
prior to the Pleistocene probably in the early Miocene 
PT ec, * el l' i w,th ‘he conclusions drawn from 
the etudy of the fotod mammel ian faunae of North and 
South America which indcate that land communication 
oetween those two continents was interrupted during a 
considerable portion of the iert.ary epoch and only re 
established about the cine of the Miocene or early part 
of the Pliocene epoch 

Thb ex stsnee of an entirely distinct second family type 
of Isncelet* (Cephalochordata) is demonstrated by Dr R 
Goldschmidt in Bwl Centralblatt of April i It appears 

JJn? A G ^ th " de * cr,bed a obtained 

during the ChaUtnjtr Expedition as a new species under 
the name of Braruhiostoma btlagtcum 
characteristic *“*— 


Although on tUs ground GiU proposed the new generi 
name Amphioxlde. in 1895 while Deluge and Hdrouan 
j* 01 "**. th ** the character in question was not dm 
to Imperfecta* the or®.tore Indicated . distinct otoln. 

yet rt hrt (feneraRv been allowed to remain in th 
type genus as th Prof Herdman 1 account of the groin 
In the Cambridge Natural History The examlnatioi 
of twenty «ix entire specimens obtained during the recen 
German deep-sea expedition enables Dr Goldschmidt t< 
•tete that A *lagicus together with twTcWrty rilmi 
species represents a distinct family of Cephalochordata 
which m» h. ^ov-gutshed from the typical family a 


which may be (UAingul 
follows —FamilriP Bran 
*P*co the ventrwlly-ope 


.ci.L<«lljt-opening mouth surrounded by ter 
tades gitl canal furnished throughout its diameter wit 
I**®*"*! ff>ll slits b amriy Amphloxldidw.—No penhrandui 
•pice the slit like mouth opening on the left side gill 
*Uts situated in tbs ventral median tine gill-canal divide 
into a dorsal nutritive and a ventral respiratory ball 
NO 1851, VOL. 71] 


Indian Mite Health for March (voli.No*) QtNfefe* 
articles on septic tank Installations In Bengal, suNg* 1 
disposal in India Hsnkin • views on plague ^fdegddtegf;, ‘ 
the Fmsen method Ac 

Im the Revue icientifiqut (April 8) M Calmette tfts 
director of the Pasteur Institute Lille write* no th* ify 
portant rilt played by medical science in the fuoCessfoi 
colonisation of tropical countries Instancing such du s ss a s 
as cholera leprosy plague and malaria which can he 
robbed of their terrors only by ths institution of efficient 
sanitary control in the districts in which they occur 

Major Rokalu Rosa F R S in a letter to the Tims# 
(April 7) d reels attention to the remarkable diminution 
in malanol disease which has accompanied the Institution 
of anti mosquito measures at Klang and Port Swetten 
ham In the Federated Malav States The former with a 
population of 35-6 and the latter of about 700 were both 
perfect hotbeds of malaria and in 1901 for the two 
towns *36 sick certificates and load days of leave were 
granted In 190a after anti mosquito measures had been 
energetically pursued the figures were 40 and 198 and m 
1904 these had further fallen to 14 and 71 respectively 
Dr Malcolm Watson district surgeon from whose re 
port these stat *t c* are taken sums up by saying — 1 In 
whatever direct on one turns it Is plain that ths two areas 
which were so malarious m 1901 are now practically it 
not absolutely flee from the disease end that the district 
surrounding these two areas remains much as it was 1 
These anti mosquito neasures were in tinted by the De¬ 
partment for Medial Research Federated Malay States 
(which Is affil ated with the I ondon School of Tropical 
Medicine) under the direction of Dr Hamilton Wright 

Ik a short paper which appeared in the Botanical 
Gatetti (February) Mr C H Chamberlain advances tbs 
opinion that an alternation of generations as understood 
by botan its for plants can be recognised in animal* Ths 
egg w th the three polar bodies constitutes a generation 
comparable with the female gametophyte In pilots 
similarly the primary spermatocyte with the four sperm 
atosoa constitute a generation comparable with the male, 
gametophyte in plants All other cells of the animal coo 
stitute a generation comparable with the sporopbyfl* 
generation in plants 

Two debated points connected with the problems of 
geotropism in plants < s the seat of geotropic sensibility 
and the ststol th theory simultaneously advanced by Haber 
landt and Nfenec form the subject of a critical renew by 
Dr I Insbauer who writes In Naturwisstwhaftheha 
Wochenschrift (March No n) The reviewer irtay be 
regarded as an adherent to the statolith theory and notes 
that although the fit* of statolith* is generally attributed 
to starch grams In their absence other bodies suds as 
crystals of calcium oxalate or certain bright bodies found 
in the rhlsolds of Chars may function swnttariv 

Thr Bulletin of the American Geographies^ £odety con¬ 
tains an article on the stork of the Rpdanwtfoa Sscyjce 
of the United States by Mr C J Blanchard IXtrfegt 
the last three and a half years a sum of marly twenty* 
five million dollars ha* been realised from the Sale if 
public landt and work has been begun on right tfrtgtokft 
projects which wtU make an area of afoot on* gftfppa 
acres productive The National GepgraphU Uagaafnt for 
March has a short article with s soril a n t Iflu i tra flm y . toot 
tlie same subject 
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STUUrottO Ud Co «( Oxford have 1 
« Of a number of outline map* of the world on 
1 equal-area projection eiao a map of the 
A*Wtc Ocean on the **am« projection. The map* are 
enjjt' and dearly printed the larger acale map* 

should be extremely useful for purpo*e* of research and 
teething while (he imaller maps are well adapted for 
museum Ube The employment of equal area map* in rr 
jf/waMihng distribution cannot be too stronglv mom 
mended and in providing such map* at very moderate 
pfjee* Meson Stanford have done good service 


In ore-dressing operation* and in laboratory work much 
cenfusiod la caused by the practhe of describing the sieve 
or screen employed by the number of the mesh A seve 
of 3b mesh for example does not posses* an aperture of 
oh e-thirtieth of an inch nor docs tt yield a product of 
which the largest particles will be one thirtieth of an 
lech in diameter With coarse sieves the error is not of 
great moment but with fine sieve* the wire itself occupies 
*0 much space that the sue of the particle pamsed by the 
wove may varv from 1 quarter to two thirds of the sire in 
dtcatrd by the word mesh Consequently in ordering 
wire screens or In recording results it 11 desirable to 
epertfv the sire of aperture rather than the number of the 
tneah In order to enable this to be done Mr G T 
Hottoway hi* drawn up a valuable series of tsbles ralcu 
fated on the British Imperial Standard wire gauge 
Showing the sue of aperture in screen wire cloth of all 
the principal sues In use down to the verv finest The 
table* have been duplicated one senes showing the figures 
in decimal* of an inch md the other for the use of 
those who still prefer to employ vulgar fractions in loth 
decimals and vulgar fractions The tables which have 
been published in pamphlet form (ButUlm No q of the 
Inanition of Mining ind Metallurgy) have been catcu 
fated with great care and should do much towards effect 
Irtg uniformity in the nomen toture of *ievc mesh 


Thb Geological Survey of Western Australia is publish 
lag la handy octavo form a valuable senes of bulletins 
Of which we have received three One of them dealing 
Wfth the mineral production of the colony up to the end 
Of »qo3 1* written bv Mr A Gibb Maitland and Mr 
C b \ Jackson It show* that tha total value of the 
mm«rat produ ts was 47 779 000 1 gold alone representing 
« value of 46 441 oool Other minerals mined Include 
copper tin lead silver iron antimony and cobalt ores 
CO*! grppbite limestone precious stont mica asbestos 
and salt In the other bulletins Mr C G Gibson deals 
with the mineral resource* of the Murchison goldfield and 
Of Southern Cross YUgarn goldfield The reports and 
the- accompanying coloured map* throw much light on 
th* geology of the districts and indicate that the areas 
described deserve more attention from tha mining pro 
Spscpor than they have hitherto received Tbs Murchison 
tsMWrfd it of some historical interest in that in 1853 when 
tf* economic vatu* was pure!} prospecttVa, It was officially 
•totted co have the appearance of being one of the finest 
yoUtfetdt, (n the world Although it has not come up to 
(h*aS high expectation* it Is one of the most important 
«*#dfcJd» in the colony and contain* not orfy one of the 
taytet quarts vying mined anywhere but aim the iron 
Of* 4 Spoi l t* of the Wefd range, which tfequgfrpractieally 
vfctaAae owihg to their inaccessibility, are among the 
T>4eUu «f»e wort*. 


V tokfswraer* communicated to the BulUtin of 
#6- Pstweburg Academy of Sciences of September Jam 
**m« dwrfal formal*! for the determination of (he height 

vm« yi} 


of aurora borepll* Tie also gave yibular and graphical 
result* of its occurrence at Pavlov sk -from January 1 
1878 to the end of 1903 The tables show generally an 
eleven year* period a* in the case < f sun spots but the 
details of the two curve* do not correspond The maxima 
of the aurora occuned n 1887 and 1896 and the minima 
in 1884 and 1894 but this divergence may be due to the 
occurrence of cloud The annual period 1* well marked 
the maxima bqing in Mirch and October and the minima 
in January and July 

In the Archive* dt* Sciences physiques at notareiir* of 
March last M F A Forel summarise* hi* own obaerv 
ations and those made by others on the occurrence of 
Bishop s Ring following the great volcanic eruption of 
Mont Pclde (Martinique) on May 8 190a Bishop * Ring 
us most of our readers are aware consists of a solar 
torona of great diameter it appears to be formed of two 
pirts a limb of a d-u/ling silvery hue bung immediately 
rund thi sun and beyond this a Coppery red ring 

of some 2o° aq" exteri r radius the nng appears to have 
been first observed n the winter of 1902 3 but only 

became generil towards the end Of July 1903 and was 
constanth seen until November of that year After that 
time it be line less frequent and ceased altogether in 

July 1914 The phen inenon is best seen from on elevated 

station and when the sun is high above the horizon The 
intensity of the colours 1 f the ring was less than n that 
which follow ul the Krukitoa eruption in 1883 

Bulletin No 3q f the United States Department of 
Agriculture Weather Buieuu will bo found of gnat 
interest to those who w sh to know something about the 
present stage of long range weather forecasting The first 
chapter i* written by I rof Girriott and present* 9 vend 
cation of the work of the most prominent of the so 
railed long rmge wealhci forecasters in the United 
State* Prof Uamott consider* chapter and verse of the 
forecast with the oit lal firts and shows comlu* vely 
the fallacy of these prelutions Prof Woodward In the 
second chapter devotes his attention to the Impossibility 
of baling weather predictions on planetary nfluence* and 
it the same time cr t uses th« work of Mr Tice em 
bodied in a book on the elements if meteorology Per 
hap* the most interesting portions of thi* Bulletin ire the 
pages devoted to a discussion by Prof Garnott of the 
subject of long range forecasting b> many of the leading 
meteorologists of the world It may be stud to be a brat 
review of the literature on tha subject and gives quota¬ 
tions of their opinions regarding the practicability of long- 
range work At the end 1* given a summary of the r* 
mark* and opinions expressed and a sen#* of conclusion* 
based on them and we refer the reader to the Bulletin 
for these conclusion* There is one which may be men 
tioned here since by recent work m this country It has 
been brought prominently forward Advance* in the 
period and accuracy of weather forecasts depend upon 
a more txart study and understanding of atmospheric 
pressure over great areas and a determination of the in 
fluenetts, probably solar that are responsible for normal 
and abnormal distribution* of atrqospheric pressure over 
th* rtwthjp surface • 

No 3 of vol ii of Le RtHpm contains useful articles 
on yrkniferou* mineral* and (Mr deposits and on the 
method* 11M iq tbo meqauretheflt of On quantity of heat 
evolved by radio-active substance* 

PsoiC MdCtkLUkD ho* recently shown that the eman¬ 
ation pf radfe-dcdVe substance* does not carry an electric*! 
charge, and tb* same conclusion is arrived at by mean* 



o! a different form of apparatus by Prof Bettelli and 
F Maccarrone (Pltymkalitch* Zntscknft No 6) It mutt 
be concluded therefore contrary to M Beujuerel i views 
that such emanations cooaiat neither of fragments of atoms 
which have lost positive ions nor of the positive ions 
themselves 

A nbw method for the preparation of paraffins from 
their monohalogen derivatives which is described by M 
Paul Lebeau m the current number of the CotnpUt 
rendu* (April to) is noteworthy on account of the sim 
pltaty of the reaction and the purity of the gas obtained 
Sodium is converted into sod um-smmw ui i by the action 
of liquid ammonia ind this treated w th nethyl chloride 
gives methane read ly obta ned in a pure state by lique¬ 
faction by means of llqu d a r Ethyl and propyl iodides 
react with the same ease giving rise to ethane and pro 
pane the purity of which was ver tied by combustion 
analysis It is pointed out by M Lebeau that as these 
reactions take p^ce below the boiling point of liquid 
qmmonla there is small probability of any secondary re 
actions taking place 

Ths current number of the Quarterly Review contains 
an article by Mr A E Shipley on Pearls and Parmiites ' 
W* have received from Messrs Isenthal and Co a well 
illustrated and conveniently arranged catalogue of technical 
and laboratory electric measuring Instruments and 
rheostats 

The issue of the Journal of the Royal Sanitary Institute 
tar April contains a full account of the papers read and 
the speeches delivered at the conference on school hygiene 
held at the University of London m February last and 
reported in Nature for February 16 <p 377) 

Many character stir sc nes of the western roast and fjords 
of Norway are deicr bed and Illustrated in a pamphlet just 
issued by the Albion Steamship Co Ltd Newcastle-on 
Tyne ae an itinerary of muses to be taken this vear by 
the yachting steamer Midnight Smn 
Messes John J Griffin and Sons Ltd have pub 
lished a ninth edition of their illustrated and descriptive 
catalogue dealing with apparatus suitable for the practical 
study of sound light and heat An examination of ths 
contents of the catalogue shows that a great improv em ent 
» taking place in the apparatus employed in the labor 
atorles and lecture rooms where physics 11 taught 
Tesrhars and others should find this catalogue helpful and 
suggaative 

OUR ASTRONOMICAL COLUMN 
A aeao physical Work at the Smith soman Institution 
—-Prof Langleys report of the work performed m the 
various department* of the Snutbnooian Institution during 
ths year ending June 30 1904 contains a report by Mr 
C G Abbot of that observations mad* in connection with 
tha solar radiation at the arirophyskal observatory 
Among many items of interest the following may be 
briefly mentioned —The bolometer apparatus has now Wen 
improved to such a state of perfection that a duplicate sat 
for investigating foe radiation of stars has Dean con¬ 
structed A 'series of experiments with the Improved pyro- 
betfometer has shcfwn that this Instrument may now be 
used with confident* to measure die solar radiation 
The definition of the long focus mirror has been coo 
riderably improved by churning the air inside the tube, 
by protecting the tube from ths direct solar rays with a 
covering of canvas, by employing a number of s u pport in g 
gates as suggested by Prof Ritchey ui order to preisrv 
the shapes of the mirrors and by nuUlfvtng the vibrations 
due to traffic by gaung indiarubbar pads behind tha 
Mirrors Prior to mass alterations the tolar Image was 
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ill-defined different parts of A tame Ip focus m &$sfcM 
jrfaoss whilst^the vanarioa^ In the fo, a- •* c ^ f * 

Now the image Is much better defined all parts ofr 2 Js 
focused in the same plane atxf tha local length ftettt 
varies so much at is inches during a day 
Wed marked variations amounting to to per eafth of 
the total have been recorded in the vatu* of th* Mar 
radiation ind Mr Abbot expresses a strong hops th*Lo* 
combining the tolar radiation and atmospheric trtMp srfyy 
resulte^Ionjj range climate forecasting Will ere iopffi !*• 

Value of the Astronomical Refraction ConSTa^Y — 
The third volume of tha Publication* of the Gnuinhep: 
Observatory at Heidelberg contains *34 pages devoted to 
the discussion of the results obtained by M L C«W»lli» 
in a research undertaken by him for th* determination of 
the refraction constant 

file instrument employed was * 6-inch Repeold merfdUa 
circle which together with its various constants, I* de¬ 
scribed at length Tern hundred start were o hs ttj red and 
the observatons and their peculiar triors are dftopafod 
The meteorological data for several periods during sdpb 
observing day are next given the observations #xf*ndu» 
from June 3 1899 to July 9 root and t /dds table ft 

followed by sections dealing with the steffatMWmds and 
declination observations respectively . 

The value obtained for the refraction constant Is 
6o* 161 ±0*037 

Reality of Various Features on Mam— In No 4097 
of the Attronomucha Nachnchten Signor V 0*31)11, at 
Teramo discusses tbs actual subjectivity of various 
phenomena at seen in tha telescope from a physlofogftsl 
standpoint Having observed Mars rsgularft for ten 
years he appears to have arrived at the conclusion that 
the actual existence of these features it as much a subject 
for physiological as for astronomical Investigation He 
states that the phenomena observed are so near to tha 
limit of the range of the human eye that In observing 
them one really experiences effects accompanying * the 1 
birth of virion ' That Is to say the eye tee* more and 
more m it becomes accustomed or strained to th* delicate 
markings and thus ths joining up of spots to form 
canals and the gemmation of the latter follow as a 
physiological effect and need not necessarily be subjective 
phenomena seen by the accustomed eye 
Ston vhurst College Oeeeevatoey — In addition to th* 
results of the meteorological and magnetic observation* 
made during 1904 Father Sidgreavaaa ttrauel report 
briefly refers to the solar and stellar spe ct roscopies! wOrk 
earned out at Stonyhurrt during last year 
Two senes of spectrograms of 0 Auriga# and 7 Caerio- 
peise were commenced, and the results already obtain'd 
are very promising A short table showing sun-apt* area* 
and the range of the magnetic declination appears to con¬ 
firm tha connection between thee* two values for the y h in 
1898-1904 The spectra of sun-spots in the grew* and 
violet regions have been photographed with a RsrisSf 
grating spectroscope and a number of exper i me n t* h**% 
been made with the view of photographing the spot spfCiT a 
In the red region 

Nature or Sun spot* —In th* April number of Mr 
Anils tm is la SocUU attronomique ie Prance AJbW Th. 
Moceux re discusses hi* theory coocprnlog th« focmstMl 
and nature of sun-spot* in the fight of data more iiusutfp 
acquired more «sp*d«% during *e great spot of FehreWrt 
last Hs gives numerous drawing* of this *ot, e*d 
several schema tit diagrams showing ths possible *tong#« 
mem of the p ho to spbsrk tleuds In add over th* spot, *m 
arrives at the condMlen that spot sreaS are gnafogow N 
•nU-cyclonic area* m ths terrestrial atmosphere 1 

Instructions to Souk Ossaav***—Amats*r eft*tottj 

LSL «±a &*FJZ£S«S.*<8i 


itecbokdM ototrtilfbM Jm 
pWwWflCli uf tnf WtKjMjT 1* 
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, RECENT CHANGES IN THE CRATER OF 
,*< ST ROM BO U * 

&7ROMSOL1 11 the moat easterly abd northerly of the 
Nr Lfpan Islands ItJi situated north of Sieuy dose 
■r Ai trfdk of Steamer* plying between Naples and the 
(fyUte of Ifeselns and Is thus an object familiar to 



theatre is open to the north west and from its open side 
beyond the craters the steep slope of the Sciara extends 
down into the sea Hi is dope it bounded on each elds be 
two steep cliffs Filo d Scant and Filo di Baraona which 
are formed like the Sciara itself of lava streams agglo* 
morales and dykes in fact of almost every kind of com 
pact volcanic mater al ch efly of baa c compostt on 

Tl s Sciara as Is well known is 
one of the most peculiar features of 
? th a volcano It extends at an angle 

’ of about 3j° which ta the angle 

of repose “ for the kind of material 
of which it ta conpoaed down into 
the deep water of the Med terranean 
and though the volcano has certainly 
been in almost constant eruption 


the historic 


ng the whole 
od and probably much longer It 
been able to build up a 
se to the level of 


rot —3tto»bol Tbs ScUr* from lb* No h si 


ptrativdy few have landed on ts shores its almost con 
Stant eruptions have gained it the noma of the 1 ghthouse 
of the Mediterranean It is almost circular at t* old 


n front and down tl 
lorrella t just vis bli 
Torrella 


dur 

{ijs never l 
talus tuffi lent to r 
the sea much less to that of the lip 
of the crater about whch accord 
ng to the analogy of other vol 
moes it might Hhve been expected 
to have built up a cone on thla side 
omparable to the portion on the 
south deter bed above Fig 1 from 
a ph togroph taken by the author 
1888 from the r dge overlooking 
tie north-east sde of the Sciara 
and consequently look ng south west 
h ws the Sciara extend ng down to 
the right of the picture w th the Filo 
de Barruna behind t "l he pointed 
k to the left of the picture is the 
te n Torrella w th a gap to tha 
I ll f it through which the ejecta 
r hr wn dur ng the larger rrup 
tnd rdll on to the steep slopes 


> ara 11 


s sea The v 


B Strongyle Indicates _ 

out of deep water On the north 
Weet ride are the crater and the 
Sciara or steep slope down which the 
ejecta roll into the sea 
The summit of the moun i n 
which is about 3000 feet hgh con 
#1«U of a crescentic ndge the Serra 
41 Vancorl open towards the nor h 
It forma part of an old crater r nj, 
and thus presents points of rim Ur i> 
to Somme Inside the crescent c 
ridge and in placet Joined to it bv 
irregular crests of rock bat ma^ily 
--*- J from it by a valley A 


aectnc ridge connected With the t vo 
extremities of which and iowned 
asely overlooking the aides of the 
whiter, are two oonspicuous pointed 


Sciara __ ___ _ 

Uputk weat respectively The 

Toere&j being practically unaltered 
by ordinary eruption* present good 
pcdpfe of co mpari son for estimating 


ses as an irregular cone 


the d stance beyond t 

_ tuated between the two was In 

1888 a large p t pbv ouslv formed by severe explosions 
It conta nod tw small secondary cones One towards its 



Tbs Scars frees tbs West 


__„_ 

* Afpprato Ervtthro of Italian observe* This amphi 

******** Aa *"** > 

fro \%$i, vpi* 71] 


of the Sciara was 


western part and dose to tbd^edge oi 
thkt from Vhich jha explosive eruption# 
times an boar f the other towards the ea 
only Santa 

» freer J^dondcS udtss by ToafU* Aafcwoi jlsss 
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In 1904 when the rnuthor took ooropaneon photograph* 
from nurty the earns ipot this large Crater was almost 
entirely fined up and the «lope of the ScUra waa continued 
upwards, *0 that the cone of ejecta over to pped and waa 
visible behind the eaatern TorreUa The activity in thi* 
eastern part of the crater etili maintained the eerae quiet 
character aa in 1888 The whole area constantly emitted 
vapour there was more than one bocca visible but they 
were quite email and only gave very feeble explosion* and 
theae with a rhythm quite independent of those at the 
western part of the crater 

big a taken by the author on April so >904 from a 
point to the west of the crater and consequently m almost 
exactly an opposite direction to Fig i, shows the condition 
of the western part of the crater sixteen years later The 
conspicuous rock to the right of the plate is the western 
Torrefla behind which in 1888 was the great Crater 
above referred to The bocca to the left from which the 
explosion is taking place is shown In soma of the earlier 
photographs as situated on the edge of the large crater 
at its junction with the Scinra The great crater is now 
seen to be filled up by ejecta which prolong the slope of 
the Suara upwani* over what was previously its site 
while the bocca itself remains in all probability really m 
ifs former position though apparently on the slope of the 
Sclara instead of on its edge 

It will be interesting to future visitors to see whether 
the volcano will continue to prolong the slope of the ScUra 
much further upwards <r whether i paroxysmal explosion 
will occur whiin will dear the great crater again 

The paper m the Geographical Journal Is illustrated 
with twelve photographs and a map showing these and 
other points more in detu 1 


THh INSTlimiOV Ol AA1 Al ARCHITECTS 
'T'HF innual spring meeting of the Institution of Naval 
Architects was held last week commenting on 
Wednesday April is and being continued over the two 
following days The pres dent of the institute n the Right 
Hon the Earl of Glingow occupied the chair A very 
full programme had he n arringed there being no less 
than fifteen papers set down f<r reading ind discussion 
and there was also the president al address 
The first business after the usual formal proceedings 
was the reading by the secretary Mr R W Dana of 
the report of the council By this it appeared that the 
institution u in a prosperous condition both in regard to 
finance and membership Reference was made to the pro¬ 
posed foundation of an experimental tank for the purpose 
of scientific investigation of problems connected with ship 
design It will be remembered that It was proposed St 
the Initiative of Mr A F Yarrow Dr Elgar Sir Wifllsm 
White and other prominent members of the institution 
that an institution tank should be founded in connection 
with the National Physical Laboratory Such a tank de 
voted to research of a scientific nature would be of great 
benefit to the shipbuilding industry and would do much 
to raise naval architecture to a higher plane by the 
substitution of adentifU principles for those empirical 
methods upon which ship designers too largely have to 
rely It is much te be regretted therefore and not very 
creditable to an important and wealthy industry thst the 
appeal made by the council of the institution ha* met 
with to poor a response Only tlx thousand pounds out of 
the fifteen thousand pounds needed has been underwritten 
so that the project Is thrived for tbs present In spite of 
the enormous predbnderancr of the ship-building Interests 
of this country mere are but two experimental tanks in 
tbs kingdom On# is the property of the G o v ernmen t and 
is devoted wholly to the Royal Navy the other being tba 
property of a private firm of shib-buildert on the Clyde 
Both these' tanks are devoted entirely to what is known 
as practical work ’’ that is to say they attack subjects 
piecemeal and therefore in a more or less empirical 
fashion They have no tune for ordered investigation of 
fundamental principle* upon a knowledge of which alone 
can a useful superstructure of applied science be raised 
The tanks are not to blame for this They were estab¬ 
lished for m definite purpose which they admirably fulfil. 
In the presidential addtoas Lord Glasgow among other 
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ship in all respects excepting that aha has ordinary 
and cylinder engines As is well known, the steam hghitih 
is less flexible to use an expression that has Cotoa mf 
use them the reciprocating engine that is to ady, RS 
efficiency falls off rapidly when It is rap at lovrar p ox f 
than that for which It was designed to give 1— 
efficiency This point waa well illustrated durk 
of the Amathyst and the lota** by the coal 0 

the figures being given in Lord Glasgow’s ad_ 

steam turbines of the Amrthyit drove her at** 

5 45 per cent faster than her slater ships with r* 
eating engines At the higher speeds the turbine 4 
appeared decidedly more economical at lower speeua ■» 
reciprocating engine* had the advantage At to khoto pi 
ton of coal would carry the Anirthytt 74* miles, ok the 
To part 975 miles From this speed upward* the 
in favour of the reciprocating engine* decreased, UDw ton 
consumption curve* would cross at a little above Is knots, 
when approximately 6} miles Would be steamed ail a ton 
of coal At a speed of so knots the AmaHkyrt rate gas 
miles and the Topau *9 miles per too of cold burnt 
At 336 knots a speed the Tapart duj not reach, the 
Aautkyit would steam a little more than a mile* per ton 
ol cool If it may be allowed that about 14 knots 1* the 
lowest speed at which these cruisers could be advan¬ 
tageously run in time of war the stasm turbine has a 
marked advantage for warlike purposes but it might 
lead to higher coal consumption in time of peace 
The first paper taken was a contribution by Mr. W. E 
Smith of the Admiralty upon the design of the Antarctic 
exploration vessel Dttcovtry This was a single ScrvW 
wooden steamer 175 feet long 34 feet wide and about 
i6ao tons displacement The propeller was 90 arranged 
as to be disconnected from the shaft and lifted Into a 
well after the manner adopted in the old steam frigates 
The rudder was also ananged to ba readily unshipped 
The scantling of the hull was massive but in general 
plan fotlowed the designs adopted in the day* of wooden 
construction The vessel was fully rigged as a barque 
The fitting of a magnetic observatory was one of the 
special features of the design The work don* here sit 
of great magnitude and the observations taken are now 
being analysed by Captain Chetwynd the Admiralty 
superintendent of compasses No magnetic metal was 
allowed within a radius of 30 feet of th« observatory 
Main shrouds were of hemp the lanyards being rave 
through wooden dead eyes Great care was taken to la(f 
the living part of the ship so at to economise coal Fro* 
fesatonal details of the design were dealt with at some 
length In the discussion on this paper Sir Clement* 
Markham gave some historical details of former Polar 
expeditions and dwelt upon the advantage of having * 
ship expressly built for the purpose Captain Scott, who 
was In charge of the expedition Sir William White, and 
Admiral Fitzgerald also spoke 

rhe next paper was by Colonel Sollanl of the Royal 
Italian Navy and gave technical details of the Japanese 
~ vessel* Koruna and Nuthm both built In Italy A 


ir by Mr H 


U giving an aocount of the Russian 


^/olunteer Fleet followed 
The second day of the meeting opened with a paper by 
Prof J H Biles, who gave detail* of trials made to tw 
the strength of a torpedo-boat destroyer supplied Mr toe 
purpose by the Admiralty The veasd waa placed to art' 
dock being supported on cradles near the end* So as to 
produce sagging stresses and in the middle m order fe 
Induce hogging Ther experiment* ware part of th*_ ’ 
vest! girt km of the Admiralty Destroyer Committee 1 
result* were set forth at 00 ns Were We length in to* 
and m the large number of diagram* which abend 
it It wiH be sufficient, to say her* that the setusd 
observed on these practical trial* eSablltoedtpi 
method* of calciilatoM as aflEortUafc a good 1 
safety, the Krteeee in the observed results l 
intently below tboae cal related by the fonftuU* 
used by naval architect* 
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^Ajjpstger * simtiar subject wu read by Mr F H 

\ f long tad elaborate paper illustrated by numerous 
u “““ “M next taken The subject w*s the rtnictural 

_ » of ship# the author being Mr J Bruhn 

& Of teeti of frame girder* on the (strength of flanged 
on intercostal etrtnger* on the tripping of frame* 
am i the eitreogth Of nvet attachment! were described 
13a paper waa of ooowderablr professional intereet and 
tad form a valuable source of information to naval arrht 
taet* but without the aid of the mimerou* illuetrationi 
sum diagram* it would be Impotable to make the detcnp- 

the evening meeting of the eame day a paper by 
Ur R B Fronde on hollow vertu* straight line* opened 
(he proceeding* The (abject ha* attracted a good deal of 
interest of late and be* already led to come diecunton 
A number of navel officer* led by Admiral bitxgeraid 
held that a great mtetake 1* made by building (hips for 
the Royal Navy with hollow line* Sir William white 
tad the other naval contractor* naturally defend their 
practice supporting their argument* by the actual results 
obtained et the Haalar tank The naval men reply that 
wen allowing the superiority of hollow line* in the smooth 
Water at which all tank experiment* were made the 
hollow knee gave a tower vessel amongst wave* and 
ane a wetter ship In order to bring the matter to a 
practical issue a number of experiments were made by 
Mr Froude at the Heeler tank in which artificial waves 
were created by a mechanical device The results were 
plotted on diagram* attached to the paper the general 
conclusion arrived at by Mr Froude being that though 
(here Waa a distinct diminution in average effective horse 
power due to straight line* yet this was insufficient to 
annul the greater efficiency of the hollow lines In smooth 
water In the discussion that followed Admiral Fits 
gerajd joined issue on this point He held that quite 
smooth water was comparatively rarely met with at sea 
tad he considered it waa a question for naval officers and 
not for naval architects to decide under which condition 
they would prefer the higher efficiency Moreover the 
straight lines gave greater displacement forward without 
extra cost and the additional buoyancy could be used for 
placing heavier guns forward or In other useful ways 
Prof Biles also joined in the discussion He gave the 
results of trials on this subject made at the Dumbarton 
tank These results were in contradiction to those given 
In Mr Fronds’# paper and until this discrepancy is ex 
plained the subject must remain unsettled The need for 
an Independent tank devoted to experimental Investigation 
is apparent Mr Froude s experiments ere extremely 
Interesting as being the first tank trials made in other 
than smooth water When It is remembered how little 


Smooth water them 1* et see and how widely the con 
ditions of resistance and other qualities are altered by 
wave# the advantage of the new departure will be 

%MMer**ting paper by Mr A W John* of the Royal 
Corps of Naval Constructors wee also read at this 
Sitting the subject being the effect of motion ahead on 
tit* rotting of stupe The subject Is on* both of Interest 
ahd Importance and was worked out by the author with 
taWMersM* ingenuity theoretical result* beipg compared 
With thos* obtained by experiment It would appear that 
Sfect of speed Is to reduce rolling but 40 doubt further 
tjtaa tall be made the actual experimttaal data up to now 

StrtWMyw'ti^*?reed a paper 00 the effect of acceler 
atiaa on ship resistance 

AhOtb* paper was down for reading at tW* sitting 
but Unfortunately time did not permit of if being read 
IF was by Mr JS Popper of Pole the aubjict being the 
a»dp experiment* in deep and in shallow 
war The subjets Is 044 of considerable practical im 
ftaSncb at the pm»e«t time, whtn bailors of destroyer* 
hv the south find if pays them to send (heir vessel* to the 
j tat* on the Clyde where there u data water 
it we Clyde mil* permits of a knot more being 
eta be obtained on any of the comparatively 
of the South. 

, ,.. April >4 five papers wars taken Mr 
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A E Seaton contributed the first the subject betag 
margin* and fsetor* of safety and their influence on marine 
design* Mr J H Heck followed with some notes on 
the variation of angular velocity in the shafting of marine 
engines and Mr Ms^lock read a brief paper in which 
he described an ingenious dev we for keeping the two sets 
of engine* of a twin screw vessel out of step *0 a* to 
prevent vibration Mr Attwood also read a paper on the 
Admiralty court* of etudv for the training of naval 
architect! 

Perhaps the most interesting paper of the meeting was 
that which came last It waa by Mr J B Millet of 
Boston Massachusetts end described a means of sub 
marine signalling b\ sound of which more will probably 
be heard m the future Briefly it may be said that the 
sides of the ship itself are used as receivers A tank 
riled with a dense liquid 1* attached to each aide of (he 
ship In this a transmitter is placed and the sound 
collected is taken by wires to an observer who may be 
in any part of the vess 1 If the source of sound is on 
the port side the sound will be apparent from the port 
transmitter if on the starboard aide the starboard trass 
mitter will be affected if it is directly ahead it will be 
heard equally through both transmitter* When the sound 
is astern a d fferent effect ta produced As the result of 
practical trials the position* of passing ships and of aub 
marine bell* were accurately defined When it is remem 
be red how untrustworthy sound signals are when passed 
through air and how unchanging is the dens ty of water 
it w 11 be seen that the new system promises to reduce the 
chief dangers of modern navigation collisions or strand 
ings through fog rhe idea of submarine sound signals 
of course it not new but the hitherto insuperable difficulty 
in the way ha* been the confusion of sound through the 
overwhelming nuti re of the noises in the ship itself Mr 
Millet however appears to have overcome this difficulty 
and the testimony is to the value of his invention is very 


of Civil Engineers an abstract of which is given below 
There are two groups of electrical problems those which 
concern the scientific investigator and those presenting 
themselves to engineers The lecturer dealt with the latter 
only The phenomena of lightning dischargee especially 
where they affect the distribution systems of large electric 
power plants require further study Many failures are due 
to causes which the lecturer believes to be static dis¬ 
charges due to gigantic condenser effect* set up in system* 
of well insulated overhead and underground co—* — 

' the condenser 


1 system acting as a plats of the 
iteresting problem* arise out of ti 
the present hypotheses are bated on sernt k 
is known that the earth s magnetic flew is no . 
but the work of observing the variation* of the earth • 
field at puttie observatories all over the world may even 
tually enable the earth s field gradually to be (dotted out 
Another problem poising into the domain of engineering 
is the etherlc transmission of power What is now required 
is a better solution of the problem of producing continuous 
trams of Hertsian waves either by mechanical mesa* or by 


Ktricei maemnery cnat is 
with the perfecting of the 
:h in future may be made 
I by Dr Huskier which 


The lecturer dealt rather fully with what he called the 
'cor* and coil problem of electrical machinery that la 

to say the problem* connected with the -' 

cores, hiffjerio of iron but which ir '- 

of some of the alloy* invented l 
we QOW 11 Add* test * 

Busting With the prejent meant of using Irta nr steel 
castings of high permeability the best methods were die 
cussed Of freeing them from blow hole* or porosity to 
ensure that the magnet cor** should be of equal density 
of mas* and ftevefdre of equal magnetic moment In this 
connection the lecturer alluded to Prof Barrett 1 * discovery of 
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adding silicon thersby increasing tha fluidity and reducing 
the tendency to form blow bote* he also gave reason* why 
wcreaeed permeability might be expected from this as the 
addition ot silicon probably acts by reducing the combined 
carbon In the iron leaving the pure iron with a ipongt 
or network structural formation calculated to giv* great 
freedom for molecutar movement 
On the subject of coil winding he showed by diagrams 
that at present the space otcupied by insulation may be 
reduced by winding the copper upon the coils in the form 
of thui strip on edge and insulating the portions from one 
another by a paint or yarn vh of sufficient dielectric 
h high heat conductivity and power of retaining 
ictrie strength at temperatures of *oo° C The 
1 and fragility of the copper atrip however demand 
■ should be done by a machine which will roll the 
copper to the section and curvature just as it is ready to 
be wound on The difficulty was alluded to of designing 
the cores and windings of high speed turbo generators 
owing to the trouble of resist ng mechanical stresses due 
t> centrifugal forces and at the same time of subdividing 
thorn sufficiently to prevent the formation of eddy currents 
It was pointed out that although recently the develop 
[dents of electrical storage have not been much discussed 
it would be better to go on improving the lead couple 
accumulator we now have instead of waiting for the 
invention of some new storage couple which we may 
never obtain I he comb net on of the internal combustion 
engine driving a generator and worked by suction gas 
plant for long hours thereby charging a battery of a ecu 
mutators is If combined with a small steam plant capable 
of taking the peak load probably the most economical 
method of producing energv for the short hours of light 
mg Portable storage » much required for the modern 
automobile and some progress has been made but much 
still remains to be done 1 he lecturer did not believe that 
much could be gained from Edison 1 newly invented 

utilisation of single phase alternating currents for 
railways is already within reach the choice of systems 
lying between the Finsi type of senes motors and the 
Winter and Eichtberg compensated repulsion motors 
Llectnc traction can supersede existing steam haulage for 
passenger work at the present schedule speeds with 
economy and advantage It is not quite certain that 
electric haulage will supersede steam haulage for high 
speed passenger work as although undoubtedly electric 
haulage can work trains at too miles an hour the steam 
locomotive can be improved to work at the same speed 
wth equal safety Eng neers will not attack the long 
distance haulage of good* for year* to come at least not 
in our present state of knowledge of the cost of generating 
electrical energy Ihe successful development by elec 
trical means of change speed and torque gear is much 
needed by th* mechanical engineer not only for railway 
work but for rolling m 11* and similar purpose* 

rhe measuring Instrument* used by electrical engineers 
have made groat strides towards perfection but there are 
some problems still unsolved notably the power measure¬ 
ment* of alternating currents 
Although there nave been recently many attempts to 
improve the efficiency of electric lamp* both of the arc 
and Incandescent type yet much remains to be dona By 
using a beam of violet blue light of considerable intensity 
it I* nearly certain that many substances hitherto con 
alderod opaque but which owe their opacity to the diffused 
refraction of the red and yellow rays will be rendered 
transparent 

A problem of great importance will be the discovery of 
■ direct method of producing cold by electric means a* by 
such methods cold storage will be facilitated In the lardar* 
of private house* 

Electric smelting has made great advance* and although 
It presents many unsolved problems much may be hoped 
for in this direction 

The problem which 1* of the greatest interest to the 
world In general 1* the satisfactory development of power 
srhenesbg which the population can be sent back to th* 
land Th* solution Is more difficult In tins country where 
«e have no power supply from natural water power but 
progress my nevertheless be expected 
NO I85I, VOL 71] 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE ^ 


be graduation ceremony ot Glasgow Umveraky m 
y the degree of Doctor of Laws was eobfarred UpMt 
1 Crum Brown F R S 


At the | 

Tuesday 1 
Prof A < 

It is announced by Stknct that gifts of aopcftdl to* 
Rochester University for the construct!00 of a teientifq 
building aad of io 0001 to Norwich University, Vermont* 
half for a library and half for an engineering department, 
have been announced A donation of jo ooof ha* bseft 
made to Northwestern University by Mr MU ton H 
Wilson a resident of Evanston and one of th* trustees 
of the Institution 

Rsi LYING to a discussion on university education In 
Ireland which was raised on the Civil Service Estimates 
in the House of Commons on April 13 Mr Balfour gave 
it as his opinion that Ireland Is not provided for adequately 
in respect of university education The decline w th* 
number of students in Trinity College be ascribes to the 

C revolutions in the system of land tenure which have 
ilshed substantially the resources and the number* of 
the dan that tend students to that institution Than la 
also a diminution of attendance at the Queens College, 
Belfast which is largely due to the Influence which the 
Royal University is exercising on education in its higher 
form* by substituting a mere system of examination for 

--- .- Another reason for the falling off 

' ' t the Institution t* without 


at the Queen s College 1* that 
the funds necessary for complete 


SOCIETIES AND ACADEMIES 

London 

Royal Society March 16 — On the Absence or Marked 
Diminution of Free Hydrochloric Add in the Gastric Con 
tents in Malignant Disease of Organs other titan th* 
Stomach By Prof Benjamin Moore, in collaboration 
with Dr W Alexander, Mr R E Matty, and Mr H E 


n amount In th* great majority of 0 


The absence of the acid in wich cases has been attributed 
to local action to continued Irritation of tha mucous mesa 
brane of the stomach by th* presence of the growth, to 
retention of the food in the stomach acting as an irritant 
and causing gastritis when the growth has narrowed ’be 
pyloric opening or to alkaline products thrown out at th* 
seat of the growth and neutralising the acid 
The facts that the add is not nearly eo frequently 
absent in gastritis due to causes other than cancar of th* 
stomach and that the add may be absent in caa*a of 
cancer and where there is no marked gastritis and whet* 
the growth is confined to a small pint of the mucous 
membrane the remainder being normal ted to the surmise 
that the absence of free hydrochloric acid in the gaatrio 
secretion might not be due to local conditions In the 
stomach but to a general condition of tha blood wljicfc 
rendered it difficult or Impossible for the oxyatio cell* of 
the cardiac gland* to secrete the acid 
To test this view the amount of free hydrochloric add 
iO the gastric contend was determined ui Mvsnfsen c*sa* 
of malignant disease ir —' 1 —*- * t “--' J 



the absence of free 


the other hand that cancer wktmtr 


reduced in quantity 

s hydrochloric add u _ „ 

to local action In that or#** but* «4 



hydrochloric add by ( 
It is pointed opt In 
alteration In th* blood 





Kmi* 

#f hydrochloric at 
fa fa* ooocewratlw 
wmt <« rikailoe 

utratr’" 
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«d 

,___ of both hydroxyl ion* 

. . . r .; depends and hydrogen ions 

t «n add reaction Any sgencv which increases the 
' ■» dfcdlnlty of the blood that It to My which in 
i th* hydroxyl tone and dimmish#* the hydrogen 
Lincrease the difficulty of separating a secretion 
-- f free hydrochloric acid 

I«L ispas when the gaatnc secretion hat It* acidity 
rifatlhlshed or reduced to aero a* it found to be the case 
tg Chrotpfxna, it It hence highly probable that the cor 
caotrerton of the hydro g en ion* m Mood plesma is re 
duoed The action of the kidney cell* in maintaining a 
(tribute degree of alkalinity of the plasma is hence altered 
W that a greater degree of alkalinity it maintained than 
in. the normal individual 

It tuu been shown by Loeb that alight increase in 
alkalinity of the medium leade in certain instances to a 
atm rapid cell division and growth and if thn hold* 
good generally k Is poasibla that incraasad alkalinity of 
the blood plasma may lead to increased activity in cell 
division and hence be a stimulating cause leading to 
formation if new gr wthe 

The acidity wae determined by the following method* — 
^a^T otal aeidtty by titration with pbenolpht 


tha rays ths absorption of which * la proposed to measure 
the assumption that they are transmitted by the screen 
For fluorescence of very faeWe mtenslty the effect may 
* In any ctrcUfnstaacee be perceptible, 
urthertnorei the fluor es cent spectrum of uranium gigs* 
‘ these In turn the 


r regard* a 
ndy divided ban 
Thu* th* um of the screen filters the raye and only 
those which are not absorbed by uranium glass are trane- 
mitted These would not undergo any change of absorp 


ampliti 

period! 


Iitude il 


_vibrations are linear but where new free 

produced by the exciting ray* the intensity 
and the absorotion of the fluorescent light would both 
depend upon the number end duration of the period* thus 
produced and it is this which tha change of absorption 
in fluorescence most distinctly proves 

The Direct Synthesis of Ammonia By Dr E P 
Swmsn Communicated by Principal E H Griffith* 
F R S . 

(i) So far as can be shown by one of th* most delicate 
tests known to chemists ammonia cannot be synthesised 
by heat (except under special conditions specified below) 
Ihe decomposition of ammonia by beat may therefore be 
regarded as an irreversible reaction (a) Ammonia may 
be synthesised in small quantities from it* constituent 
' ' (a) by heating with many of tha metals (h) by 

; with o- *-'- — — — 


__ This lay very low in the seventeen cancer caws 

being normal in one case only above o 1 per cent in four 
caM* and in the majority one or two drops of decinormal 
alkali sufficed to render neutral 

(fc) Gdnebergt reagent for free hydrochloric acid gave 
entire absence in eleven out of seventeen case* a minute 
trace in five cases (o 0036 per cent to 0*0109 per cent) 

and 00365 P*r c«>t- *« th# highest value attained In a I the high temperature of an" explosion of "hydrogen mtA 
single case only oxygen The Immediate decomposition of die ammonia 

(<) Hydrelyelt of methyl acetate by the filtered gastric t formed would be prevented by it* sudden cooling The 

contents tor the determination of the concentration of tree —*-•--*-*- J --~ *-* • 

hydrogen lone was carried out in ten case* and it was 
found that the concentration In all these 
one-fifteenth of the average concentration 
caeca tewed by the same method 
March 30 
By J B 
SecRS 

In « paper On the Change of Absorption produced by 
Fluorescence 1 the author gave an account of the expert 
la by which he found the existence of e very remark 
difference m the abso rptio n of the fluorescent light of 
turn glass when in the luminous and non luminous 
states- This difference he has sttributad» to a temporary 
change In structure or chemical composition of the body 
whan exposed to the influence of the exciting light and 
be he* been led to regard this as due to new atomic con 
-**— giving nae to new frequencies during ‘ 

lummoeit- *•— *——-* ——— 


et building up and betaking down of triolecalet 
Me ss rs Nichols and Merritt have found recently* that 
toe change 0* absorption depends’ upon the Intensity of the 
fluorescence and that a saturation effect Mites place In 
the absorption a* the intensity of the luminority increase* 
attaining a maximum with a certain Intensity of the fluor 
tottfrt ught They used not die fluorescent Hght from 
griper ibstforfy excited body but aifcaeetylene flame e« 

mTSSicIi a hw^mrountered^some difficulty in detect 
fag the change with the light from a flam* and this 
apptort to nave been due to the um of a screen of 
umtosn glass, 7 cm In thickness to cut elf the more 
‘ " fa rays from the flame, s precaution which Is by 

s tiers story. Since the effect Has bet|» observed 
1 The ■ubroseene* caused by fas flame merely 
rise apparent absorption Tbe screen on the 
must itself fluoresce end ta to doing-*-!! the 

wafer, tv* 

#<*, 1851, YQt 7 l] 


of ammonia Is effected only when the gaee* are t_ 

the loniaation would be brought about by sparking or by 
high temperature of an explosion of hvd- 


— ..also produce ‘ nascent ’ 

- _ U) It does not appear that nitrifies 

of the metals form an intermediate stage in the formation 
of ammonia for it was found that metals readily forming 
nitride* * g magnesium did not produce more ammonia 
than the other* (5) There 1* a close analogy between 
ozone and ammonia with regard to thalr synthesis and 
decomposition both are formed by sparking and both 
are completely decomposed by heat 

Determination of Vapour pressure by Air bubbling * 
By Dr E P Nrmsn and J H Demine. Communicated 
by Principal E H Griffiths F R S 
It was shown recently by one of the authors that th* 
vapour pressure of water can be determined with a con¬ 
siderable degree of accuracy by bubbling a current of far 
through water in a thermostat and estimating the amount 
of water evaporated by absorbing it In strong sulphuric 


The accuracy of the method 
super saturation bring specially suggested ss hkriy to cause 
error Experiments have therefore been mads in order to 
discover what error (if any) is introduced by super 
saturating th* air with moistuM before it enters ate water 
in the thermostat The effect of dusf m the air and of 
electrification have also been investigated In each com 
the arrangement of toe apparatus was as described in to* 
previous paper 

Sufiersetureticn —Before peering into the flasks In toe 
thermostat which was maintained at 70 s the air was 
bubbled through a large wash bottle containing water at 
about <S|* 

Dust at the Air —A thick smoke was made by burning 
piece* Of phosphorus near the mlet tube of tbe apparatus 
described In the former paper 
SUeinfiiotten of the Alt —(«) The air wo# made to pass 
through oriarge flask ui which hydrogen was being rapidly 
evcim from and and dilute sulphuric aetd 
(1) One terminal of an indurifatocmi capable of giving 


a One terminal of an lnductW-cod capable of giving 
toe battery bower used) X 6-incfa spark, was con 
Meted with a w&» passing fato the flrot (nearest th* Inlet) 
flask fa the thermostat to* pthaf terminal was connected 
Wirt^dfe h qto p *0 toot tbs Silent discharge passed through 
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Th* X-n;i from an ordinary focus-tube vara afiowsd 
S on tbe flasks m th* thermostat and vara specialty 
directed on to the Utt (nearaat outlet) A wire from om 
of th* term in ala of a Wimahurot maeMn* wss oaaaod down 
the gauge-tube into the laat flask the 
bring co nn ected with th* bath 
The laat mentioned experiment* gat* vapour- 
atfj and *380 mataad of the normal value *14 0 
The greateat deviation from the normal value obtained 
in the other experiment* wa* slightly more than >5 P*' 
cent which ia almoat exactly the aame t* that obtained 
in the original lnv**tigation 
It may safely be concluded therefore that no naturally 
occurring *u per saturation or duet or electrification of the 
air would have any appreciable effect on tbe result 
April 6 — On Endophytic Adaptation shown by 
Irytiphi Grarrwut DC under Cultural Conditions By 
E S la h w aa Communicated by Prof H Marshall 

In' 1 recent papers by the author the fact ha* been pointed 
out that certain species of the Erysiphacea are able under 
cultural conditions to infect their host plant* vigorously 
when their comdiV or astospores are sown on the cell* of 
(he internal tissues exposed by means of a wound although 
the fungi In question are confined normally to the external 
surface of the epidermal cell* 

I he author reviewing tbe reeulta of tbe preaent inveeti 
gations point* out that they afford proof that X gramtnu 
it not as perhaps might nave been expected so highly 
specialised as an ectoparasite as to be necessarily restricted 
for Its food supply to tells of the epidermis but shows 
itself capable of immediate adaptation to conditions closely 
resembling those obtaining m endopbytism 
This fact suggests the possibility that in some circum 
stances the mycelial hyptun of specie# of the tryaiphacese 
which are normally *ffopara«itea may penetrate Into the 
internal tissues of their hcAt plants exposed through wounds 
caused In nature by the httacks of animals or by physics 
agency It la pointed out however that the successful 
entry of the hyphaj might be prevented either by the 
drying up of the superfcial layers of cell* or by the heal 
mg processes shown by many actively growing leave* 

On the Physical Chemistry of the Toxin Antitoxin Re 
action with Special Reference to the Neutralisation of 
Lysin by Antilysln By J A Omw Communicated by 
Dr C J Martin IRs 

Summary of Conclunont —(1) Megatherium lysin passed 
through a gelatin filtir and is diffusible through gelatin 
(a) Megatherium antllyain does not pas# through a gelatin 
filter and is not appreciably diffusible through gelatin 
(3) The filtration and diffusion of mixtures show that free 
lyeln U present In neutral imxturee and in mixture* contain 
mg excess of antilysin (4) Free antilysin exists in neutral 
mixtures and in mixtures containing excess of lysin 
(<) Ibe reaction it at least partially reversible when «ces* 
3 antilysin is present (6) False equilibria are produced 
with greater facility when the lyein Is In ekeess (7) The 
neutralisation equation of Arrhemus and Madsen does ndt 
hold for multiple mixtures (8) The removal of lysin from 
a solution by antfivsln ia not capable of interpretation as 
a purely chemical change but 1* more analogous to certain 


Faraday Society, April 4—Prof A. K HnotingtooIn 
the chair—Alloys of copper and bismuth A H Hlerwe. 
Results of a further research on copper alloy* earned out 
m a similar manner to that on the copper-arsenic sene* 
published in the Ttantachom of the society Aprd, 1904 
Prof Arnold ha* Investigated the effect of bismuth, from 
ot per cent to o* per pent on copper and found that 
the Investing membrane* surrounding the grain* of cooper 
appeared to be spiff down the centre presenting a definite 
{done of cleavage Dr Gautier obtained a frieatnf polat 
curve similar to the author* but his temperature* are 
generally higher The mi cr oscopic ev deuce mainly con 
Irma the record* Of the freezing point curve* of which 
there are four branches —Refractory materials for furnace 
lining* E Klnurn fioott (Discussion HfBkcWesffy 
heated carbon tube furnace* part f R S Hutson and 
W H Ntfraan n>U type of furnace seems to be tbe 
SO * 851 , VOL 71] 


most readily available far the vary highest t 
and the author* have bean able to j 37 ’— 
frith a vary simple type «' 

point* to bear In mind at. ___—, 

must be kept cool) protection <* th* tuba freest <__ 

with air and heat rasufehoq Two type* of fuTOoc* ara, 
descr ib ed —(t) graphite tuba furnace, aggtooisr**** 
carbon tuba furnace* 


Anthropological Institute, April 4-—Prof W* (fowlsat 
president in the chair —The fort and steoe-Unod pit* at 
Inyanga contrasted with th* Great Zimbabwe R N 

SPSS 


inyanga a 

Die walla of the fort are built peon a cu , 
th* fort itaalf is divided into enclosure* for | 

defence The fort has twenty five entrano w _ 

through the walla which are themselves pierced wRll * 
great number of loophole* The fort la also peculiar for 
the employment of banquette walla which are not met 
with except in a few rums in southern Rhodesia Another 
peculiarity of the building is the absence of buttresses 
The stone lined pits are very numerous throughout 
Inyanga and are uaually found w cluster* of two* and 
three* Mr Hall was of opinion that they were nor used 
aa slave pits os had been supposed but as shatters from 
the var able temperature The pits consist of a bale lined 
with masonry and a curved paved passage used as an 
entrance In almost every case the pits HhVe a drain 
running through the rampart and another peculiarity 1* 
the erection near them of a stone monolith Mr {fall 
jlso referred to the hiU terrace* found in th* neighbour 
hood and in conclusion contrasted the architecture of th« 
fort and pit* with the temple and acropolis at Zimbabwe 
Chemical Society April 6 -Pro! R Meldola PRS , 
president in the chair —Th* kinetic* of chemical changes 
which are reversible Th* decomposition of <u-dimethyl 
carbamide C E ra wsl t t Dus investigation 1 * a con¬ 
tinuation of those already published on carbamide and 
methylcarbamide and the same explanation of the deoom 
position holds good —A new formation of acetylcamphor 
M O Foratwr and Miss H M •Its#* The Inline 
.CH CMeNH 

c,H ‘<Ao 

obtained by the action of magnesium methyl iodide on 
a-cyanocamphor is resolved quantitatively by adds Into 
acetylcamphor and ammonia —Preparation and properties 
of 1 4 s tr methylglyoxallne HAD Mwett This 
base wa* prepared in the course of an attempt to obtain 
substances having a Constitution analogous to that of 
pdocarp ne The bate and a number of its salts are de¬ 
scribed —Bromomethyi heptyl ketone HAD Jlnltfc 
1 his bromoketone u obtained by the action of bromine in 
chloroform solution on methyl heptyl ketone obtained from 
oil of rue —I imonene nltrosocyanides and their derivatives 
b P Lsstii The o-nitroaocyanids crystalHse* In prism* 
whilst the p compound forms fine woolly needles. Thse* 
laomendes are regarded a* having th* cu and trsiM con¬ 
figurations since on hydrolysis both give rise to the 
normal oxime of dihydrocarvooe —The action Of car boo 
monoxide on ammonia H Jasksaa and D. WOSOftsMb*- 
Uuirto. Tbe author# find that tba main reaction 1 * the 
formation of ammonium cyanate which rapidly changes to 
carbamide —Tbe action of acetyieb* on aqueotts and hydto-r 
chloric add aolution# of mercuric chloride » 1 S S ■sr“' 
Th* flrxt action of acetylene oa mercuric ch fonder 1 * si 
to be one of sun * “ * ‘ ' 

decomposed by \ _ ____ 

stance CfHgCl), CHO —The basic properties of pads 
low temperatures Addtbvs compounds of the ht 3 -._ 
with organic substances cotitalmng oxygen D TtlirTirltin 
Crystalline compounds of shtonna and bromine with ttfothyT 
and ethyl alcohol* methyl .ether acetone ethyl; fcafrtjk 

acetaldehyde and acetic arid have beep <. 

on the Interaction of metafile cyanide* 

halides N V Sl Uspw f h. A possible *xp(_ 

formation of both nitriles and It aides fo rid* fi 
from the same initial additive compound ia |‘ 
chemical dynamic* of the reactions between » 
sulphate find organic halogen compounds, part ^ 

——- * “—" Tbs rpactwm < 
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whft atari Mdoacetat* add methyl, ethyl and 
K>- W ta tectHwat Ktw ^ hw ba m^TwritMad^ 

•Styf thiocyanate A E Obi an and 
A mfchod of dettrsninhig the specific 
j «*lt* b y displacement m their own 
d ft* appHcattoo in the ca*e of the alkali 

__ . _ _ iw>»e>n —The combination of mercap 

* wita uaaaturated IcatOnlc compound* S Hub— 

-'sttece of a carbide of magnaaium J T Haim* 

* reaMuo farmed when magnesium i* heated with 
* ‘ n and acetylene when dissolved in 

__ _._i a carbide — laomeric calta of the 

R.ILH. A correction laomeric form* of d-bromo 

_ _ ■ehlwoiamphoreulphotuc sods F S Kipping 

The further study of the laomanc a and 6 *alt« haa ehown 
mat the Isomerism of these compound* i( not due to 
dllfcrance in the spatial arrangement of the group* attached 
to the quinquevafent nitrogen atom but to the exigence 
of cfi and Irons form* of a bromo and d-chloro-campbor 
nlpbonlc acida —Isomerism of «bromo and «-chloro 
-—*• F S KMIaf —1 Phimrlethylamine F S 

1 E Hunt— —The influence of ' 

""The 


SSS& 


an accelerating influence on the - _—-.- 

but that on replacing tba hydrogen of the hydroxyl by 
alky) group the rate diminishes and the effect increa 
regularly with the mat* of the alkyl group 
Linntan Society, April 6 —Mi A C Seward FRS 
vice-president in the chair —Specimen* and drawing* 
of pitcher* of Nepenthe* supplemented by slide* pre 
pared by Mr L Farmer to illustrate the various type* of 
pitch era and their marvellous glandular system* W 
Sotting Hamate*, FRS Mr Hemsley first exhibited s 
new species Nsfsntkts iincfarlantt which differs from all 
other known specie* except N Losni in the underside 
of the lip being thickly beset with stiff bn sties interspersed 
with honey glands Other species were compared with 
AT MatfaAaiw Briefly all the complex arrangements of 
these plants favour the descent of insect* and other crea 
tures Into the pitcher* and hinder almost all visitors from 
getting out again once In there is little hope of escape 
A few hybrids were also shown notably one named S r 
WUUain Thlselton Dyer which has produced the largest 
pitcher known in cultivation bong a pint and three 
quarter* in capacity —The axillary scale* of aquatic Mono 
cotyledon* Prof R J Harvey Olbaa s i The author com 
pared the Ugule of Selaglrtella w th the scales in quest on 
and suggested that (he latter may be looked upon as 
evsdetic* that the Monocotyledon* may be regarded a* 
modern representatives of primit ve Angiosperip* and “ 
turn mb* have been genetically related to some aneest.— 
form allied to Isoetes —A further contribution to the study 
of P 4 omy*o judnstru (Greeff) Mr* L, J VeSa* After 
alluding to her previous memoir in the QnarUrly Journal 
Of Mtcroocopteal Scunot n ser xxxvi {1894) pp *05-306 
toe author explained that the * rods " present In Pslomyxo 
M**W* (Greeff) are tymblotio bacteria (Cladothrut trio 
*tyxtu Vdsy) they complete then- development within 
tit* animal and are then ejected breaking down Into free 
” swmraer* ’ which are ingested by other Pelorajpue and 
laimedfsteiy re-commencs the cycle The ‘ refrmgent 
bodies *’ ar* protrad ui nature va tome form of albumin 
WfncR 1 * a waste product of th* WetsfcdJam of Pelomyx* 
TW * u PPty the bacteria with a point of attachment 
Irt a rw e ar y tot development ami (probaMy) also with 
n mirta hmapt —Msmaonless a new tribe of the natural order 
wttbHt^sa Dr D rials 

PsXJI 

5S* tba dlfBcuWe* mtr—- ..g«i « 

jg Mrtff P- do not appear to havst—o Seffidedtly taken 
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_____ Jted by HaMky 

_are ghrsa of the method auggeeted by the author 

■The concwaipas to be drmsm from the study of homo* 
_ meous enclosures in petrography A Usurp ia.—The 
pUats of the plateau of the jtOgltima Gaston ■omt i ar. 
The mean temperature of Ootacazmmd is practlcaily the tome 
as that of Pam, and a detailed comparison of th* flora 
of the two places is given The altitude of the NUghlrris 
it not sufficient for the plants to acquire all th# character¬ 
istics of alpine plants hut they acquire certain alpine 
characters There are also special modifications induced 
by the large difference between the day and night tempera¬ 
ture—On the Pennde* and Stenopktes* collected by the 
brunch and Monaco expeditions in the eastern Atlantic 
L L Bovvter—rhe conflict between the primary and 
accidental image* applied to the theory of inevitable 
variability of retinal impressions excited by objects lUunun 
ated by sources of light of constant value A O h ewna s 
1 he 1 n pres non produced on the retina by a geometrical 
figure is complex and it a resultant formed by the super 
position of two images the one objective the other sub 
j active and an experiment is described showing bow these 
may be separated The effects of qplour intensity of 
illumination motion of the retina displacement of the 
eye or the object and accommodation are conmdeAd 
systematically The case of the n rays 1* not actually 
taken by the author but the considerations here put for 
ward clearly suffice to explain many of the phenomena 
ascribed to the art on of these rays—the heat of form 
ation of sodium hydride fh* acidity of the molecule of 
hydrogen M da Foromssd.—On the reduction of 
oxyhaemoglobin R Lapin* and M aotrtud The 
oxyhscmoglobm it reduced with a titrated solution of 
ferrous sulphate and the time of reduction noted the 
colouring matter being considered as reduced when the 
two absorption bands fuse together In normal blood from 
the dog the time of reduction ®* fixed and Is between 
eighteen and twenty minutes* dhdfthis time is independent 
of the dilution In anas mi wjBf a quantity of the re 
during agent proport onal So the amount of haemoglobin 
the time of reduction is much increased Prolonged in 
halation of ether or chloroform also increases the time 
of reduction Human blood from anaemic patient* shows 
the same characteristics—On Rhabdorarpus the aeeds 
and the evolution of the Cocdaltea M OrasWIury — 
Report presented in the name of the committee charged 
w th the sc ent fic control of the geodesic operation* at 
the equate r The operation* have been much delayed by 
the unfavourable meteorological conditions and by the Ilf 
ness if several t embers of the expedition A short 
account is given of the progress made in tnangulation 
levelling and pendulum observations An astronomical 
station has been installed at Cuenca and another wflt he 
set up near ths fourth parallel On account of the limited 
financial respurces of the expedition it is proposed that a 
portion of the original scheme be dropped —Observations 
of the Giacobinl comet (1905 a) made at the Observatory 
of Algiers with the ji 8 cm bent equatorial MM 
Hambsutd and •* The observations were mad* on 
March 18 *9 and 30 and give the apparent positions of 
the comet with the positions of comparison stars On 
March a8 when the atmospheric condition* were excap 
ttonally favourable a nucleus could be dearly made out 
of about the thirteenth magnitude —Actwometnc observ 
alien* at the summit of Moat Blanc in 1904 A Haasky 
The weather conditions were not favourable Th* mast 
probable value of th* solar constant from the 1904 obtet* 
ation* is 318 atones —On integral functions EugAoe 
FiMswv—On Motive's problem P X orvoa. On the 
equilibrium of arches ui circular arcs M tstiml 
On the longitudinal stability of aerostat* L. Ter r —. A 
dlseusswa of a paper on th* asm* subject by M Ranayd 
In whwh as th* remit of a theoretical Investigation certain 
mpthfldbt&n* of ths stern are suggested In the present 
paper » I* shown that thin investigation 1# not strictly 
’ «rr*ct and that themadifle^tapn suggested wF* — *-— 


th* dashed eflaqt —Oh the diamagnetism of bisrintth 
b a d—. Bijnwtbwa* fusedlnsmall spherical^ ' 


allowed to soHdffy In a 1__ ___ 

good unit!) Th* sober* of aoUd l _ 

peoded 4 tfie **»« field took up the same pdfcteon as it 
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had at tha moment of eoMlficatkm —Contribution to tbe 
study of lonliation in flame* Pierre MiNMHth The 
conductivity of no ether flame i» considerable By intro 
during increasing proportion! of carbon dioxide into thif 
flame although the temperature la lowered the ionise 
don as measured by the current between two electrode! 
in the flame ie Increased rbe results are interpreted by 
tbe author as being due to the dissociation of the carbon 
dioxide in the flame—On the variation of tha difference 
of contact potential for miecible solution! of electrolytea 
M Otianea—On the dichroiim produced by radium in 
colourless quarts and on a thermoelectric phenomenon 
observed in stnatsd smoky quarts N Ig o retl Colour 
less quarts exposed to tbe action of radium for a week 
exhibited dichrolsm identical with that ordinarily observed 
with smoky quarts A plate of smoky quart* heated to 
ioo° C and treated with a mixture of sulphur and red 
lead gave a figure reproducing tbe ttnation*—An auto 
matlc damping arrangement applicable to pendular and 
oscillatory movements V O rd m hMt —On a photograph of 
a lightning flash showing the air in incandescence Em 
TeuoAet The persistent glow which is visible in some 
cases after a lightning flash is due to the incandescence of 
the au* Ibis effect is not physiological as it is clearly 
thown In some photographs taken by the author and by 
other experimenters —The etherification of glycerin 
Marcel P S nwMraa —The liquefaction of allene and 
eUyfene MM ImplMa and Ottavscrm* The two gaaes 
were prepared with great care in a pure state and solidified 
in liquid air Allene melts at -146° C boiling at 
—ja* C its critical point being about ist° C Allylene 
melts at -no* C bolls at -23 0 j C and has a critical 
point of 1S9* J C the temperatures be ng all measured 
by an iron-con itantan thermo-couple The purity of the 
gases was determined ly a combustion analysis—On the 
hydrogenation of benxomtrtle and paratoluomtnle A 
F r fbau lt Sabater and Senderens who have already 
applied their reaction tofkftt^case found that nickel earned 
the reduction too far toluene and ammonia being the only 
products and were obliged to replace the nickel by copper 
to obtain bensylam nes Working under somewhat 
different conditions the author has obtained results 
with nickel —Secondary d ozoamines Ldo Vlgnon and A 
ll WSSS t—On the hydrates of acetol Andrd Kltng — 
On the use of the netal anmoniums In chemistry the 
preparation of paraffins Paul U bs su (see p jos) —On 
iiodunbrphlsm Fred WwItarsuM—<On a new uidiarubber 
Euphorbia Henri Jamatla. This tree growl in the north 
west of Madagascar and Its tndiarubber producing proper 
tiss were discovered a c dentally by the nat ves It appears 
to be a new species and ■ named Supharbia eUutUa — 
The action of ether and chloroform on dried seeds Paul 
■ soeiwrel The result 11 due to action of these sub 
stances on tha fatty material of tbe cell but the effect of 
the chloroform is much more energetic —On the formation 
and function of fatty mater alt In fungi A Warrior It 
is shown that the fat acts as a reserve food material for 
the plant —On some po nrt of anatomy of the male organ* 
of the Edentata and on their means of fixation Rdmy 
Sarrtar It te down that this Is not a case of retro 
grSsston but that tbe condition of the male organs corre 
spends to a primitive form This view confirms the 
polmontologlcsl results as to the sgs of tbe Edentata — 
Tbs weight of the brain as a function of the body weight 
in birds L I s go see and P Mrorct The exponential 
formula given by Dubois for expressing the weight of the 
brain as a function of tbe body weight holds for the case 
of birds the Index having the same numerical value as in 
mammals (0-16) —On the alternation of eclipses mid tbs 
lustre of feetly lighted objects Th LuMih—The spectro¬ 
scopy of the Mood and of oxyhmmogtobm iff Pie t ir e 
and A Vila. The reaction of sodium fluoride upon the 
absorption apeettwm of blood Is a very deviate one and 
can be used to detect traces of fluorides down to ( parts in 
a million A diagram is given of the relation b et ween the 
intensity of the absorption bends of oxybmmogiobfo and 
the dilution—On (he normal pr esen ce of aToohoi and 
acetone in the liquids and tissues of the organism “ 

Mn lg naw. R esea rc he s on hntnatogeo MM - 

and Mnrwk—'The influence of the 1 

starch on Its t ransform ation by 
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and J Wat*.—Experimented scV) dyfcskaih^ 

—On tbs sgs of to* grasdte of the wen t wn 
origin of tits crystalline exotic Mocks Of IGHape* 
■nudhor g .—On the Lahore earthquake aod the 
of the magnetic needle at Enrfo t Tb Mnwenn. 
tnrbances of the magnetic records at Paris Wen 
on the day of tbe Lahore earthquake 
Gdrrwoxs 

Royal Society of Sciences —The Natknckttm (ptrofc* 
mathematical section), part yi for 1904 oontnfoa ti» felitWr 
mg memo r* communicated to the society — 

October 39 —W Voigt Remarks on teaaqr-apalyyfoi 
A a ohssim i ee On tbs geometrical Invariant* of tM 
analysis of position Eduard Blsoks ReseSrches on the 
phenomena of dunharge in Gelarier tubes F Qsr—t* b> 
On the theory of aggregates 
December 17—0 He rg l eU On the celculatloa of re¬ 
tarded potent ala 
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THREE CAMBRIDGE MATHEMATICAL 
WORKS 

TjW Aljebre of Invariant* By J H Grace M A 
and A* Young M A Pp vn + 384 (Cambridge 
The University Pm* 1903 ) Price 10* riet 
The Dynamical Theory of Gate* By J H Jeans 
M A , Pp xvi+35a (Cambridge The University 
Pres*) Price 1 net 

4 Treatise on the Analytic# Dynamics of Particle* and 
Rigid Bodies By E T Whittaker M A Pp 
xhi+414 (Cambridge The Univernty Press 
1904 ) Price ta* 6d net 

W HATEVER opinions may be felt as to the 
desirability of University Presses competing 
with private firms in swelling the already too large 
flood of school geometries or issuing cram books 
for compulsory Greek examinations there can only be 
one opinion as to the sene* of standard treatises on 
higher mathematics emanating at the present time 
from Cambridge In a country which in its lack 
of national interest in higher scientific research par 
hcularlv mathematlc-il rAenrch stands far behind 
most other important civilised countries it necessarily 
devolves on a University Press to publish advanced 
mathematical works We may take it as certain that 
th* present volumes will be keenly read in Germany 
and America and will be taken as proofs that England 
contains good mathematicians though Englishmen 
as a nation may be unaware of their existence with the 
exception of the senior wrangler of one year who s 
forgotten the next 

For years Salmon a Higher Algebra ' has been the 
treatise which has done most to interest English 
students In invariants At the present time a good 
deal more 1* wanted in order to bring our knowledge 
up to date Messrs Grace and Young have en 
devoured to meet present requirements in a well 
defined direction As they state in their preface the 
book 

L < 5rfu!2iT d ^* an tomoet the need expressed 

by Elliottin the preface to«The Algebra of Quanbcs 
w , hich * h * 11 P re »« n t to th? English 
i u *,°V n 1 * n * u *£ e * worthy exposition of 
of M the greet German masters remains a 

Whits no book uttos it were written in four 
languages could satisfy the patriotic aspirations of 
♦wy native of our country by appealing to him In 
to* owh language ' the production of an English 
J^dnc^waot 6 * taf8e,y dev * ,oped ta <Wy meets 
The subject is practically started oh initio The 
treatment does not strike us as venr hard to follow 
although it j* difficult for a begfpoe? at first to 
toftttar the symbolical notation, especially w the 
definltmn of trartsvectant* (chapter fuA In chapter 
, authors introduce Gordon ■ theorem, according 
th# number of covan ants of a binary form is 
Wtot flnhd and m the next chapter they employ hit 
proof to Obtain the complate irreducible 
XQ VOL. 71] 


set of covenants of the quin tic A short chapter on 
simultaneous systems brings us to Hilbert s theorem, 
with which the algebra of binary forms may be said 
to end Chapters x and » deal with geometrical 
interpretations and in particular with apolanty The 
sections dealing with ternary forms are less complete, 
as the authors have considered that with the methods 
known up to the present the treatment of ternary forma 
11 too tedious for a text book ' 

Mr Grace has previously been associated with th*- 
production of several mathematical textbooks of a 
quite elementary character and the present book bears 
many unmistakable traces of his experience as a 
writer in making a somewhat difficult subject appear 
relatively easy 

We say somewhat difficult because the subject 
of Mr Jeans s new book is incomparably harder than 
the Algebra of Invariants lhis difficulty anaes 
largely from the fact that the kinetic theory of gases 
is closely associated with the representation of physical 
phene men i as they actually exist and with all the 
difficulties connected with irreversibility and the exist 
ence of temperature It is only by statistical methods 
that these phenomena are amenable to the equations 
of reversible dynamics and with every method of 
attack some assumption must be made since if any 
motion of a molecular system exists it is equally 
conceivable that the opposite motion should exist 

Even Willard Gibbs s appeal to experience quoted 
on p 167 does not get over ttys difficulty If w® put 
red and blue ink together Vnto a vessel and stir them 
up it is true that if the Inks differ in nothing more 
than colour the nsilt is a uniform violet ink But 
this is because the inks are viscous liquids the 
motions of which are irreversible If they were perfect 
liquids perfect mixing would not take place and the 
effect of stirring would merely be to produce vortex 
motions m which the vortex lines always contained 
the same particles and remained constant in strength 
If «e mx counters in a bag the motions of the 
counters are retarded by friction if the counters 
correctly represented perfectly reversible systems they 
would never come to rest 

Mr Jeans in his preface considers that the dte 
crcpancy between theory and experiment in connection 
with the ratio of the specific heats of a gas Is of 
greater importance than *11 thb others together and 
he has endeavoured to emphasise the fact that when 
account is taken of the interaction between matter 
and the ether theory and experiment harmonise 
well as could be desired But as soon as this ether 
is taken into account we have e simple means of 
obviating the irreversibility difficulty by saddling the 
ether with the whole responsibility So long as 
physicists era contented in solving the differential 
equations of wave motion m a medium to omit the 
terms which represent waves converging from an 
infinite distance towards a centra of disturbance so 
long will there be an exsy way out of the puzzling 
feMtolfehctiOfls arising out dl Boltzmann s H-theorem 

But tirere it really no reason why the presence of 
a molecule lot ah indefinitely extended ether which 
undoubtedly possesses soma energy should not bring 
about th^cdhwgence of waves coming in from an 
0 D 
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Infinite distance in all directions end gradually in¬ 
creasing in intensity as they approach the molecule 
We do not think such cases exist but we did not 
expect to discover radium a few years ago 

Let us now see how Mr Jeans attempts to deal 
with the difficulties here suggested In the first 
seven chapters he follows fairly closely on conventional 
lines and deduces the Boittmann-Maxwell law of dis 
tribution the minimum theorem the law of partition 
of energy and the isothermal equations according to 
the Boyle Manotte and van der Waals s laws In 
chipter vui the author throws over the principle of 
conservation of energy and assumes that his gas is a 
dissipative system in which loss of energy occurs by 
radiation On this hypothesis he finds that when the 
rate of dissipation has become very slow probability 
considerations indicate a tendency to assume a 
definite statistical specification different from that 
given by the ordinary theory It further appears 
that such a gas has one principal and a number 
of subsidiary temperatures a notion which we be 
lieve has been previously advanced In chapters 
ix and x Mr Jeans considers applications of the 
theory of a non conservative gas particularly in con 
nection with rates of dissipation of energy and ratios 
of specific heats 

We thus have a definite attempt to break away from 
traditional methods and boldly introduce the notion of 
dissipation into the kinetic theory The idea is 
certainly an excellent one Whether it is free from 
objection Is £ matter which cannot be answered as 
the mere result of a critical examination Often 
objections to theories strike the mind of a reader quite 
unexpectedly 

In the remaining chapters Mr Jeans deals with 

free path phenomena such is diffusion conduction 
of heat viscosity and the escape of gases from 
planetary atmospheres In this work he is more on 
the ordinary lines We notice as an important 
feature the sections deal ng with encounters according 
to the law of the inverse fifth power This series of 
chapters is of considerable use in affording easy access 
to investigation* contained in a much longer form In 
the original paper* of Boltzmann and other writers 

Turning back to the chapter on equipartition of 
energy we are led to the following inference — 
Mr Jeans leave* it an open question whether the 
conventional law of distribution with its attendant 
consequences of equipartition may represent the 
ultimate state of a gas but concludes that in actual 
gases such as we see around us where dissipation of 
energy occur* a different distribution holds good 

The second conclusion seems plausible But the 
assumption that aquipartition of energy holds even w 
a cofutroatwe ty$Um present* difficulties in connec¬ 
tion with Stefan's law of radiation in a black canty 
According to that law the energy of the ether should 
vary as the fourth power of that of the molecules 
It might be said that in the conservative system " 
Stefan s law would not necessarily hold good, and 
that there would be no objection to assuming the 
energy of the ether to be then directly proportional 
to that of the molecules or to the temperature But 
the usual thermodynamic Investigation—which is more 
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certain to be valid In the cash of the ti t me ftd fr lIN 
than in that of the dissipative *y*teav--Would 8m 
give a different form for the raffiatwA pMSSucdi" 
apparently/*+(log +constant^—and tide result 
have to be admitted On the whole it appears humf 
likely that while distributions satisfying MaxwcQ's 
law of equipartition are always tireoreticaily’possible, 
other distributions may exist and may* indeed, 
represent a normal and ptrMtenl state of affaire even 
in contervaUve systems 

It is remarkable that physicists strain rft gnats 
when put down to study kinetic theory or thermo¬ 
dynamic* and yet they swallow camel* with com¬ 
placency when they read the subject of Mr Whittaker’s 
book Analytical Dynamics' Some writers even 
go so far as to Introduce pages and page* of the 
most unreil dynamical problems into what they calf 
treatise* on physics 

The soluble problems of particle dynamic*” 
mostly represent things which have no existence It 
is impossible for a particle to move on a smooth 
curve or surface because in the first place there is 
no such thing as a particle and in the second place 
there is no such thing as a smooth curve or surface- 
What constitutes the chief interest of Analytical 
Dynamics is the possibility of forming clear mental 
pictures of its results by imagining bodies capable of 
performing the motions discussed 

Mr Whittaker s treatment is essentially mathe¬ 
matical and advanced in character He opens with 
sections on the displacements of rigid bodies m which 
Klein s parameters and Halphen s theorems on 
composition of screws figure near the commencement 
In his chapter on equations of motion phytico- 
philosophical discursions on force and mass are re¬ 
duced to a minimum This is as It Should be for there 
are plenty of people who can write about such matters 
but few whose knowledge extends to the more 
important theorems which follow later The 
Lagrangian equations are reached by $ »6 which 1* 
preceded by a definition of hoionomlc systems This 
distinction might with advantage be put into treatise* 
in physics for at present students of that subject are- 
apt to assume that Lagrange’s equations in their 
ordinary form are universally applicable which is far 
from true Passing on to chapter v which deals 
tnUr aha with moments of inertia our Old fnend the 
“ principle of parallel axes ” Is treated generally for 
a quadratic function of coordinates, velocities and 
accelerations readers being doubtless assumed to 
know the proof for simple cases Chapter vii (foals 
with the general theory of vibrations, and (he next 
chapter with non hoionomlc and dlaelpatfre systems, 
the first of these two chapters consisting mainly of 
theory and the second mainly of examples* Thf 
most important chapters are those which follow, deal¬ 
ing with the principle* of Hamilton and Gauss, the 
integral invariants of the Hamiltonian system, and tfiw 
representation of a dynamical system of equation* by 
means of contact transformations 

Mr Whittaker some time ago presented a 
valuable report fo foe British Association on tifo 
problem of three bodies add ha tail* us that twtwstd 
ifSa dad 1904 more than eight hundred nteofours were. 
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pkbiisfead on this problem Even at the Heidelberg 
toqtflW la*it August further additions were made to 
tirf* htotatune In hi* chapter on the subject which 


is very brief, be discusses the reduction of the equa 
ridgfc to a system of the sixth order thjus affording a 
useful Insight into the main features of this difficult in 
veetfgAtton. Several other interesting chapters follow 

It wiH thus be seen that Mr Whittaker s treatise 
CpHeets into book form the outlines of a long 
senes of researches for which hitherto it has been 
access &y to consult English Trench German and 
Italian transactions In recent years Italy h s 
played no small part in the development of dtnamics 
as may be seen by the number of papers bv Levi 
Civita and other writers which have from time to 
dme appeared in the AtU dev Lvncev dealing with 
integrals of the equations of motion of botonomic 
systems particular cases of the problem of three bodies 
and alhed questions 

The book is thus written mainly for the advmced 
mathematician But an interesting feature is the 
large number of examples both in the text and 
at the end of the chapters Of these a Rood 
many really contain the substance of minor papers 
that have been published abroad Others are fol 
lowed by the reference Coll Exam and while 
it may be taken for granted that Mr Whittaker 
his made a judicious selection some of the ques 
mops bearing these references may give foreign 
mathematicians a little insight into the unpalatable 
huts which Cambridge students are expected to waste 
time in trying to crack for examination purposes 
The antics of insects crawling on epicycloids or the 
vagaries of particles moving along the intersections 
of ellipsoids with hyperboloids of one sheet are of no 
scientific interest and the time spent in getting out 
problems of this character might better be employed 
m learning something useful Moreover Cambridge 
college examiners have a habit of endowing bodies 
with the most inconsistent properties m the mitter of 
perfect roughness and perfect smoothness A per 
fectly rough body placed on a perfectly smooth surface 
forms as interesting a subject for speculation as the 
well-known irresistible body meeting the impenetrable 
obstacle What the average college don forgets is 
that roughness or smoothness are matters which 
Concern two turfacet not one body 
In our opinion a great deal of the artificiality of 
the more elementary parts of dynamics might be 
removed by the more frequent introduction of simple 
problems In resisted motion There are plenty of easy 
ones to be found which would be more helpful to the 
beginner than problems about eKpsoida rolling on 
perfectly smooth surfaces formed by the revolution of 
cWds or Witches about their axe* Those who have 
the ability to do more difficult work should pass on 
to the advanced parts of a book like Mr Whittaker s 
and leans what foreign mathematicians have been 
doing-, tills is much more useful * 

It remain* to add that the books am neatly bound 
the printing sod paper are somewhat unnecessarily 
luxurious tn quality, sad— most important of all—the 
Cambridge printers have not forgotten to cut the pages 
tfcsh guillotine. Q H Bvak 

HO I 85 * VOL 70 


60$ 


REIN S JAPAN 
Japon nock Rtuen und Studten By J J Rem 
Vol 1 Natur und Volk des Mikadoreiches Second 
edition Pp xv+749 (Leipzig Wilhelm EngeU 
mann 1905 ) Price >4* net paper, ads net cloth 
HIS is the second edition of a book first published 
in 1880 The author now professor of geography 
in the University of Bonn was in 1874 commissioned 
by the Prussian Ministry of Commerce to go to Japan 
for the purpose of studying and giving an account 
both of the trade of japan and the special branches 
of industry there earned on to so high a degree of 
perfection The writer of this notice had the pleasure 
of making the acquaintance of Dr Rem while in 
Jap in and can testify to the German thoroughness 
w th which Dr Rein earned out the work for which 
he was commissioned The results of that work were 
two volumes which from the poujt of view of the 
tulhor have been looked upon as the most science 
and complete of their kind borne years after their 
appearance in Germany translations were published 
in Fn^land (Hodder and Stoughton) but both the 
German and English editions have for some time been 
out of pnnt and the author has done well to bnng 
ut a new edit on brought up to date in matters both 
of history and science For students of J ipan it it 
almost unnecessary to review the worl of Dr Rein as 
it has long had an assured position 
The opinion of competent authorities was reflected 
by Prof Chimberhm more than fifteen years ago 
when in an edition of his well known book Things 
Japanese he said — 

At the risk of offending innumerable authors we 
now venture 10 pdv out the following works as 
probably the best in a general way that are ac 
ceasible to English readers (1) Dr Rem s Japan 
with its sequel The Industries of Japan No 
person wishing to study Japan seriously can dis 
pense with these admirable volumes Of the two 
that on the Industries is the better agriculture 
cattle raising forestry mines lacquer work metal¬ 
work commerce &c everything in fact has been 
attached with a truly German patience and is wet 
forth with a truly German thoroughness The 
other volume is occupied with the physiography of 
the country that is its geography fauna flora Ac 
with an account of the people both historical and 
ethnographical and with the topography of the 
various provinces 

It is this latter volume which is at present be¬ 
fore us and although it may not be so interesting, 
from the practical point of view as its sequel it 
is more valuable from a scientific and historical 
point of view The book is essentially the same 
as the first edition but the author has bad the 
assistance of many friends m Japan m bringing it up 
to data both from a scientific and a historical point 
of view It is however, unnecessary to enter into a 
detailed account or criticism of its contents 
The first part of the book Is a very complete and 
interesting account of the physical geography of 
Japan, irt {set it Is the onto systematic account Which 
has beat jfubBjhed In a European language Whan 
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Dr Rein w<u> in Japan be had for die moet part, to 
depend on hunaelf for the collection of information 
on this part of hU subject but in the interval many 
ardent students of science have been trained in Japan 
and they have collaborated with him in bringing die 
matter up to date so we have very valuable chapters 
on the geological formation of the country its physio¬ 
graphy hydrography climate flora and fauna while 
very complete lists of books and papers dealing with 
the various departments of the subjects are given 
which will be ueeful to those who wish to study them 
thoroughly 

The part relating to the history of the country has 
had a section added to it dealing more fully with the 
events which have occurred during the past quarter 
of a century and gives a very good outline of the 
developments which have taken place It deals how¬ 
ever only with what may be called the natural history 
or facts of the subjects involved and does not attempt 
to explain the natural philosophy or dynamics No 
doubt the author would say that that was beyond die 
scope of his work but it is possible to make descrip 
bons much more interesting and intelligent when the 
forces at work are at least indicated and the direc¬ 
tions and amounts of their resultants explained The 
full discussion of this however would take us into 
details of historical methods about which there is still 
considerable difference of opinion 

Under anthropology and ethnology a considerable 
amount of new matter has been introduced in which 
are given die results of recent investigations and 
speculations An interesting sketch is given of the 
Japanese language and literature and of the manners 
and customs of the Japanese A short account is 
given of the Japanese calendar and of the national 
festivals The part dealing with the religious con 
ditions of Japan is too short to allow justice to be done 
to it and it does not give an adequate account of 
recent developments The present war with Russia 
has been a revelation of the soul of the people a 
full explanation of which would require a book for 
itself Still Dr Rem might have tried to bring tins 
section up to date as well as the others Its full 
comprehension however requires something more 
than what is usually called a scientific mind and 
comparatively few men of science seem capable of 
entering on it with understanding They for the 
most part are content to look at a people from the 
outside forgetting the fact that the moat powerful 
factors in the evolution of a nation are intellectual 
and spiritual 

The concluding part of the book deals with tile 
topography of the country and is a valuable con¬ 
tribution to die subject Some useful maps are in 
Uuded in the book, and a very complete table of con¬ 
tents renders the various subjects very accessible 
We venture to hope that a new edition of the second 
volume on the 1 Industries of Japan wjlt soon be 
forthcoming for notwithstanding all the changes 
which have taken place the industrial Japan depicted 
by Prof Rein still, to a very large extent remains 
and only from it cho the real Japan be known 

Hxnst Dtu 
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MAKING A PASTURE 

The Agricultural Chemge* rt^uirti ft? th* 4 * Uteta* 
qmd Laymg doom heard te Grata By R, Hv 
Third edition Pp xxzb + 197 {Raise Rud|gcv 
ford 1905) 

VfR ELLIOT and “ Elliot > system M and ** EftofS 
iTA mixtures have been not a little before the 
agricultural public during the last ten yfeart or to 
but we have not before had the opportunity of lead¬ 
ing at length a full account of ' the system ’ at set 
out by the author • 

Indeed we doubt if we should have been very much 
wiser now so form leas and discursive is the book bad 
not the publishers been kind enough to provide « 
synopsis for the guidance of the reviewer 
To put the matter briefly Mr Elliot farms some poor 
high lying land in the neighbourhood of KelfO and 
has found it profitable to adopt a system of laying it 
down to grass for periods of four to six years after 
which it will carry two craps of turnips and two at 
cereals in the last of which it is laid down again to 
grass for another period The essence of the system 
is that with the usual grass seeds or rather with a 
grass mixture containing a large proportion of cocks¬ 
foot and the coarse fescues insteiul of rye grass a 
considerable amount of chicory burnet sheep's 
parsley kidney vetch and other tap-rooted plants are 
sown although some of these hke the burnet and the 
chicory are regarded as undesirable weeds in many 
parts of the country Mr Elliot claims that the deep 
roots of these plants by opening up and on their 
decay aerating the subsoil act as the most efficient 
agents of cultivation and bring about a great ameUora 
tion in the texture of the sod Further he obtains a 
good turf quickly and at little cost so that when the 
land comes under the plough again he can grow four 
crops on the accumulated fertility without the use of 
any manure 

It will be seen that the one point which can in any 
way be held to distinguish Mr Elliot's ftxhn other 
systems of temporary pastures is the use of chicory, 
burnet and similar plants in the grass mixtures It 
is probably a sound idea to introduce these deep¬ 
rooting plants though we should infinitely prefer the 
equally deep rooting but far more valuable sainfoin and 
lucerne anywhere south of the Trent yet it leaves ti«* 
wondering what all the coil le about What U then 
so novel or so fundamental about the scheme that the 
Board of Agriculture should have been expected t 
take up Mr Elliot s 1250 acres and by preaching on 
that text revolutionise British agriculture? Mr 
Elliot g system appear* to have succeeded on his own 
somewhat special soil and climate, but there is fittle 
reason to suppose it would be equally suitable to the 
bulk of our farming land Indeed we have Only 
Mr Elliot s opinion thst it has succ ee ded m his own 
case for though be writes of the experiments on the 
Clifton on Bowmont farm of experiments in hny rigid 
sense we see no trace We never read of comgnntttve 
results when one part of a field wen Sown with BUtefs 
mixtures the other with *0 ordinary seedsman's prfr 
scriptkm, nor have wt any balance sheet setting Out 
the financial returns from two fields, terms* p«epe 
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Mr. Bilfctl 4 * system, the Other m the fashion followed 
by any hWtetable (iraw in the disbrict In fact the 
£#0* prqtt* nothing snore than that Mr Elliot by 
uj&tg P>Oi Med and looking carefully after hie grass 
Japd, has unproved fail farm m hit own opinion and 
that of various of hfa viaitora otherwise the book is a 
fa r rag o of Irrwsponsibl* talk of hard words for agn 
cultural ohemist* and science generally of diatribes 
against the Board of Agriculture and everyone else 
Who does not see eye to eye with Mr Elliot, it bears 
every iftark In fact of the work of the man with one 


SOCIOLOGY 

Sociological Papers Published for the Sociological 
Society Pp xvin + 29a (London Macmillan and 
Co Ltd 190$) Price 10* 6d 
HTHESE papers the 7 ransacttons of the Sociological 
A Society make known to the world what work 
the society has done during the first year of its 
existence and explain the aim and scope of the work 
it hopes to do in the future 
The first paper recounts the history of the word 
sociology After that we get to the fundamental 
question of eugenics the science which deals with 
all the influences that improve the Inborn qualities of 
the race also with those that develop them to the 
Utmost advantage Mr Francis Galton the author 
of this paper would have the principles of eugenics 
4 Introduced into the national conscience like a new 
religion that so a fine race may be bred The dis 
cussion that followed was very interesting The 
view held by most medical men who have reached 
middle age was put without any qualification the 
view that we cannot attempt to deal with 4 a mass of 
scientific questions affecting heredity but that we 
must concentrate our attention on more practical 
questions such as the feeding of infants Mr 
ArChdall Reid on the other hand in a written 
Communication bridge out with admirable lucidity 
the distinction between degeneracy properly so called 
and the defective development of the individual 
Time questions both of them urgent we must face 
44 In the first place we must improve the conditions 
under which die individual develops, and so make 
him a fine animal In the second place we must 
endeavour to restrict as far as possible the marriage of 
the physically and mentally Unfit ” Mr Reid might 
have gone do to say that the former method without 
the latter the improvement of external conditions 
Without any check upon the multiplication of the 
unfit, would merely hasten degeneration as any 
elackamog In the stringency of natural selection must 
inevitably do Mr Bateson ded'mes to join in 
investigations earned on by the actuarial method 
ptefwng experimental breeding with its more 

<*•$«» results; But is it possible to experiment with 

wpto beings? , 

Prof Gsddes in his Cmct M recommend* _ 

SMfantt » geographical survey of soma river basin 
5 * Which is displayed the evolutionary amen which, 
With hunting desolate**' 4 on the hill 
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tops culminates in tome great manufacturing city 
that darkens the heavens with its smoke It is doubt¬ 
ful how far this method can afford definitely practical 
help In solving the problems of modern industrial 
society Still the historical method a capable of 
imparting an interest to a science which to not a few 
men is dismal and certainly anything that can make 
our great cities interesting is to be welcomed Dr 
E Westermarck investigates the position of woman, 
tn early civilisation showing that she was by no 
means as a rule a slave and a nonentity but he 
owns that the condition of women or their relative 
independence is by no means a safe gauge of the 
culture of a nation Mr P H Mann follows with 
a paper on Life in an Agricultural Village n 
England an investigation of the economic condition 
of the inhabitants He follows the method of Mr 
Charles Booth and Mr Rowntree m the study of 
city popuhhons Prof Durkheim and Mr Branford 
discuss the relation of sociology to the social sciences 
and to philosophy Prof Durkheim contends that 
sociology is not a mere organisation of more 
specialist sciences but that it is capable of remodelling 
them Historians for instance and political 
economists have 1 ready had to reorient their 
studies 

In conclusion we must congratulate the Sociological 
Society on its first year ■ work Beyond the work 
which can be definitely gauged there has been the- 
bringing together of men who hold very different 
views and of men who are attacking the some great 
problem from different sides F W H 


OUR BOOK SHELF 

First Report of the Wellcome Research Laboratories 
at the Gordon Memorial College Khartoum By 
the Director Andrew Balfour MD B Sc *c 
(Khartoum Department of Education Sudan, 
Government 1904) 

The Wellcome Research Laboratories of the Gordon 
College Khartoum which were equipped by the 
munificence of Mr Henry S Wellcome have certainly 
justified their existence judging by the record of wqrK 
done during the year February 1903 to February 
1904 as detailed tn the report of the director Dr 
Andrew Balfour 

The volume commences with a brief description of 
the laboratories after which follows an account of the- 
various researches that have been earned out m them 
Any medical director stationed where malaria is en¬ 
demic and mosquitoes plentiful would at once direct 
his attention to the distribution of the latter and in¬ 
stitute measures to dimmish their prevalence Ttu* 
has been done by Dr Balfour, and the first article is 
devoted to a description of his observations and ad¬ 
ministration m this respect. Of mosquitoes three 
species are particularly numerous C fatigans an 
anopheltna P costahs and Stegomyta fasetata Mos> 
quito brigade* have been organised and anti malarial 
measures conducted on the line* recommended by Ross 
and thfcre appears to be every probability that the- 
prevalence of mosquitoes will be greatly diminished m 
Khartoum in die near future Collection* of mo*, 
rfuitoe* 'have been received from various parts of 
Egypt, the Sudan and Abyarinia and hare been ex¬ 
amined 4nd darned by Mr Theobald who contribute*, 
ad article descriptive of th* specie* many of which 
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are mew Experiment* were made on the ute of an 
anUin dye chiysonUne for the extermination, of mo*, 
suite larva and pupa It waa found to act satis¬ 
factorily In a dilution of i In 30 000 ft 14 *<^**"™ 
purpose* its use in this strength would be prohibitive 
on account both of cost and of Its yellow colour 
Biting and noxious insects other than mosquitoes is the 
subject of the next article the mart interesting find 
being G motuUms the tsetse fly which carries 
nngana on the Pongo River Bahr el Ghizal and a 
few pages are devoted to insects and vegetable para¬ 
sites mjunous to crops the most important bemg an 
aphis destructive to the dura crop described by Mr 
Theobald as Aphis sorghi (nov sp ) Gyanogenest* 


since considerable loss of horses and cattle has some¬ 
times been occasioned thereby The dura contains a 
glucosidt which yields hydrocyanic acid on decom 
position the cause of which has been ascribed to abnor 
mal growth but may be due to the dura aphis as 
demonstrated by J>r Balfour 

I astly the general routine work pathological and 
chemical of the laboratories is summarised some In 
teresting notes are given of the various diseases met 
with In the Sudan and the occurrence of eosinophiha 
in Btlharzia disease and dracontiasis is discussed 
We congratulate Dr Balfour on hi* first year a 
work contained in this report which is copiously illu* 
trated some of the coloured plates of mosquitoes and 
other insects being beautifully executed 

R T Hiwlxtt 

Till the Sun Grows Cold By Maunce Gnndon 
Pp 113 (London Sunpkin Marshall Hamilton 
Kent ind Co Ltd 1904) Price as 6 d net 


LETTERS tO THt XQm* > , 
(The E 4 *tor dots not hoU bsmoalf r ta*aa aMa p* sMtfttd 
taprataad by hts eotraoptndanta. SodSor siatiU aatMUaa 
to rt tare or to tonttpm at wit* «*s writs* of* ***** 
numucnftt wttndodior ibid or pay after p*H sJffUittfe 
So notic* is tokon of anonymous o dm mmtatdam ) 

Electromagnetic* in a Moving PielecttU 
Sous tuns ago when constdtrlng the assumption tflat 
ths ether inside a body is quits stationary when * body 1* 
moved and that in the application 10 Maxwell a eihertsd 
equations thu involves the use of a fixed tuna differeoti- 
ation for the ether and a moving one for foe Vn otter, J 
argued that the tame applied not only to the electric 
polarisation a* done by Loren t* aod by Larmor but *!*e 
to the nugnetc polarisation 1 tow tbe late Prof 
FitzGerald that to make the ex tan don seemed to be 4 sort 
of categorical imperative For It involves no assumption 
as to how the magnetic polarisation ta produced At 
the time I node the application to plane waves only 
Since then I have extended It to the general cate The 


Kent ind Co Ltd 1904) Price as 6d net 
T hough this store is so far as its main incidents 
ire concerned of 1 familiar kind it differs from 
others in that several of the persons described are 
interested in science For instance there is a Sir 
John Harpur who was making important alter¬ 
ations in his Observatory, he was an ardent 
\stronomer and F R A S , Lady Harpur again 
had a love of flowers beyond that of a botanist 
although she was adept in the science , and the 
hero Ralph Hillary at one time of his life had a 
workroom in which he could follow up chemical 
-ind other researches to his heart s content More 
over after Ralph takes as a second wife his early 
sweetheart they engage together in scientific re 
search and discover a substance of “ extraordinary 
radio-activity to which they give the name 

Helemum—after Ralph s sister We cannot say that 
the author has been successful m blending fact and 
fiction together so that one can scarcely be dishn 
guished from the other vet this art is essential to 
the writer of scientific romance or romantic science 


don I ongmans and Co 1904) Price 1* 6d 
This is a useful little book for those students who 
after taking a course of systematic chemistry wish 
to know something of the behaviour of electrolytic 
solutions The language and mode of presentation 
are simple and sflpougn one might take exception to 
many points of dtaall, the book on the whole should 
prove a trustworthy guide The headings of the four 
chapters into which the book is divided afford a 
sufficient indication of its contents —chapter 1 the 
condition of dissolved substances, chapter 1i tons 
and precipitation t chapter in hydrogen and hydroxyl 
■ont, chapter iv, electrolytic and general consider¬ 
ations 
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radiation and ele tromsgnetic moving forces in general 
Hie results onfirn the desirability of applying similar 
reasoning to the nagnetk and to the electric polarisation 
in so far as they ars relatively simple and cast light 
upon the subject 

I hue let M-\DB be the complete quoit momentum 
per unit volume and M -VD.S, the ethereal part Thao 
If the veloc ty of the matter is u and of ths ether q th* 
motional act v ty (n the absence of free electrification Or 
variation of the electrical constants in space) cornea to 

»(<f/*) + V(u w }(M - Mg) + tq^d/dl) + V(g.q)lM» , (I) 

or in a more developed form 

»|<//i*+mV+Vm+V„ u}(M M,)+q{<f/* + «V+V«l + V f a} St, (l) 
Here the factor of u is the moving fores 00 the matter, and 
that of « the force on the ether It will be seen that in 
the material part we simply deduct that part of the 
complete M which does not move with the matter This 
makes a great s n pliflcatam of ideas To avoid tniscoX 
ceptton the v in (1) acts upon all that follows whereas In 
(a) the first v acts on the M s but the second and third 
on the velocities only as may be seen on comparison 
with (1) 

It le necessary however to point out distinctly the data 
involved In the above at the simplification comes about 
m a special way Divide the displacement p into 
O.-c.l in the ether and D -c.S in the matter where 
■ -«+• and *c-V(w-q)B a Similarly divide the HI 
duct ion B into B.~m,h and B -a H where H »M4>P and 
h-Vo.(u-q) The elettnc energy is U, + U -*40,+ 
)■ D and the magnetic energy la T.+ T -iHB,+4M 1 B, 
Also let there be four teolotropic pressures of Maxwellian 
type say P, P electric and Q, Q magnetic Eg 
P »G -■ 0 meaning a tension V. parallel to B cOm 
bitted with equal lateral pressure The rest are similar 
Finally the two circuital equations are 

Vv(H h,)-* -VvfP-as-di)** Hi 
where the motional electric and magnetic forces eta <fo- 
fined by h a -VD t q h,«VOs a.-VqB, «-VuB, ThU 
completes the data and from them may be derived the 
equation of activity 

~v{VBH + q(U,+T f + P,+Q,l+w{U f +T, + P +<*# 
*U+T+(U, ^,+(U l /r l ^+(T,Wa»+(Ti/a,Vh+»'ta+» , »». (*» 
where r, and P, are the forces dts(*ayed til <*> thd 
meaning is that the left «da of (4) is the ocrrerjpeac* of 
the Dux of energy made up of th* Poytirmg ft* na 
oparectrvs flux and the activity of the pressures whBk 
the right side shows the result in increasing $e s ta red 
energy and m work does upon the matter and ether eWb«v 
both or neither according to the size of the tv* taforitfew 
The terms involving b *c in (4) re p res ent reewtal 
actmty which may be of different state The rtarttaitaW 
i is when the conttanta vary In space tdoafruf id a. 

' boundary For example / - ~uv r, if f, does tgX v *sy 
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and the rat* of loss of electromagnetic energy 1* 

*/»H H,a+(*-«)(T,-U0 

Now till* ia two when #»© or the polanaatjon 1a pro¬ 
portional to the electric force The qusstlon U ralaed how 
to discriminate according to the data Mated above between 
Mae* of low of energy and no loa* To anawer thla ques 
lion let « and h In the above be unMated in form else 
the ewn* Then Instead of (4) the activity equation 

~*W-U+T + ttg»(3f*/3f)+ ( + (f^i+r,») (aJi+ha,) (5) 

Where W 11 u in (4) whilst f, and *, are the forces 
derived from the stretae* specified (not the tame as r, and 
**,) *°d <1 • are the electric and magnetic polarisation 

currents thus 4 -®.+Vvk, 4c H foUowa that it is 
upon • and h that the Joe* of energy depend* in plane 
ewe* when «i and m are constant For the atreaaea 
reduce to longitudinal pressures so that by line integration 
along a tube of energy dux we get 


maim has suggested that we are to look for the explanation 
in the mutual action between the molecule* and tbd 
•ethereal medium which aurremada them I am afraid, 
however that if we call in the help of tint medium w# 
shall only tncreaae the calculated specific heat which I* 
already too great ) It seemed to me however that the 
difficulty was fully met by the numerical result* arrived at 
in chapter ix of my book 

Suppose to make the point at issue as definite aa 
possible we take a sample of air from the atmosphere, 
say at ic° C Almost all the energy of this gas will bo 
assignable to five degree* of freedom- so far as we know 
three of translation and two of rotation Let us surround 
this gas by an Imaginary perfectly reflecting boundary 
The total energy of matter and aether inside this enclosure 
will remain unaltered through all time but this total 
energy may be divided conveniently into two parts — 

(1) The energy of the five degrees of freedom say A 
(a) The energy of the remaining degree* of freedom of 
the matter plus the energy of the aether say B 
As Lord Rayleigh insists the system is now a con 
servetive system so that according to the law of equi¬ 
ps rtition the total energy A+B s m the fit sal stole of 
the gat divided in the ratio # 

A B-s co ti) 

whereas observation seems to suggest that the ratio ought 
to retw n its uut el value 

A B-5 o (»> 

This I fully admit but a further point which I tried t» 
bring out in the chapter already mentioned le that the 
transition from the ratio (a) to the ratio (1) IB very slow 
—if my calculations ere accurate millions of year* would 
hardly suffice for any perceptible change—eo that although 
(l) may be the true final ratio it is quite impossible to 
obtain experimental evidence of It 
If the sample of gas were initially at a much higher 
temperature than we have supposed the transition would 
undoubtedly be much more rapid but even here we could 
not hope for experimental verification For the assumed 
boundary impefr out to alt forms of energy and itself 
possessing none cannot be realised in practice and as 
soon as the energy of the enclosed irther become* appred 
able the imperfection* of our apparatus would become of 
paramount importance in determining the sequence of 
events J H Jsamb 


Kr;,+AG a l-<U + T). (6) 

Thus when a pulse enters moving glass from stationary 
ether the rate of lose of energy is jf-cj,) If 1 u sero 
to 1* the loss as In the special case above There Is also 
agreement with the calculated lota m the other case 
fhat the moving force on the glass should be controlled 
hy • la remarkable for It 1* merely the email difference 
between the electric force on a fixed and a moving unit 
charge The theory is not final of course If the electro 
magnetic* of the ether and matter could be made very 
Mhmte It would be a fin* thing but it does not seem 
probable Olivia Heaviside 

Apr* 1 J 

The Dynamical Theory of Oaae*. 

Ut a letter to Natub* (Apnl 13) Lord Rayleigh make* a 
cfkfeiem On my suggested explanation *f tiv* well known 
"W f connected with the specific heats of a gas He 
Mldfe* a -gas bounded by a perfectly reflecting enclosure 
* »*>* 4 we Only effort of the appeal to the Irther it to 
Iff fc m Infinitude of new mode* of vWfetioo each of 
*■> ** (of equ {partition), Would have 

dm kind had already wTSfcSed fay Max 
It thg paanga to which Lord Rayleigh refen 

,-- la thenar Work* M B, p 433“^“ Bote 

tffc |$5*, V0L. 7t] 


Growth of a Wave group whan the Oroup velocity I* 
Negative 

riiK following may be of interest In connection with thfi 
r cent discussion on the flow of energy In such case* 

Let the energy of an clement of a linearly arranged 
mechanical system be 

{(rfV/^’+y |ek/a 

Such a system can be approximately realised by taking! 
a blej le chain loading it *0 that the radius of gytkuoo 
of each link has the tame large value and Aj spending It 
by equal threads attached to e*cb Hide *0 that the chair? 
s hor sontal *nd the axes of the links vertical By the 
principle of least action we immediately find the equation 
of motion to be d*y dx‘di‘my \ simple harmonic wave 
11 gnen by y«|in(pt-*/p) The group itiocitv is -p*, 
and is negative Let such a system extending from xwo 
to *«eo be at rest in its position of equilibrium at time 
t*0 and then let the point *«e be moved *0 that its po*U 
bon at any subsequent time 1* given bv y«= —' 

Ely application of the usual metht * 
tegral the n 

ettfitr pf the equivalent ronmum 

iWx)" +, JwW>^). 

°* vyw 1 - 6ot(/ tr)r t+S( -1•/<'*) 

when the J a are Beeael • function* and the summation* 
qptnM to *•■** Thee# are some doubtful 
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point* in tha reasoning however and the proof ocxuifti 
in showing (i) Hut y satisfies the differential equation, { 
it) from the second formula that ywi-oos t when x-o 
m from the first formula that y and 4y/ii are both aero 
when »—o (4) from the drat formula that when t la finite 
y it mail for all large value* of a If now a I* finite 
and t great the second formula reduce* to y« — co*(t+«) 
*0 that the motion now consist* entirely of ware* pro* 
eroding toward* the aource of the diaturbance—a moat re 
marluele reault If In the formulae for y we change the 
sign of a, the J function* are replaced by I functions 
The resulting value of y does not satisfy (4) and cannot 
he accepted a* a solution of the problem 

H C Pockukoton 

The Transposition of Zoological Names 
Among the many radical change* In zoological nomen 
datura proposed of lata years none appear to me more 
open to objection than those where name* which have 
long been in general use for particular species or groups 
are transferred to others on the ground that they were 
■originally applied to the latter One of the earliest of such 
transpositions was suggested by Prof Newton of Cam 


cake the generic title Stnx a* 5 alvco I find however 
that this emendation is not accepted in the British Museum 

* Hand list of Birds whera the barn-owl figures under its 
familiar titl* of Mrix flammea Uniformity is not tfaer* 
fore attained by this proposal 

Another Instance occurs in the esse of the walrus which 
was long known as Trtckechut roimana unt 1 systematise 
discovered that the generic title refers properly to the 
manatl to which animal they transferred the name 
Again the Stmts satyrui of Linnssus is now stated to be 
the chimpanzi and not the orangutan and consequently 
Slmia la made to stand for the latter instead of for the 
former As a fourth example of this transference of a 
familiar generic name may be cited the case of the mar 
mosets of the genua Hapale to which it is now proposed 
to apply the title Chrysothnx despite its practically 
Immemorial use as the designation of the titl monkeys 

As an example of the transference of a species name it 
will suffice to take the case of the African antelope com 
monly known as the white oryx (Oryx I tueoryx) This 
name it is stated properly belongs to the Arabian Beatrix 
oryx to whiih it Is accordingly proposed that it should be 
transferred after being ao long used for the former animal 

Personally I am very strongly of opinion that such 
transpositions should not on any account be permitted and 
that when a species or genus has been known by a par 
ticular name for a period of say fifty years this should 
fpso facto give such an indefeasible title to that name 
(altogether irrespective of It* original application) as to 
bar its transference to any other group or spades It 
may indeed be deemed advisable that as in the case of 
the walrus the old name should not be retained In th* 
generally accepted tense but if so It should be altogether 
discarded and not transferred The practice of trans 
fCrrfng names must if persisted in inevitably lead to much 
unnecessary confusion without the slightest compensating 
advantage Indeed It will render such work* a* Darwin** 

* Origin of Species •* and Wallace s • Geographical Dis¬ 
tribution of Animals which are certain to lire as bio* 
logical classics absolutely misleading to the next gener¬ 
ation unless special explanatory glossaries are supplied 

Advanced systematises urge that those who refuse to 
follow their lead In this and other kindred emendation* In 
nomenclature are nbt only old fashioned and behind the 
times. But that thsjy are absolutely doing their best to 
hinder the progress of eOologlcal science This however 
1* but the opinion of a comparatively small (and shall we 
say somewhat prejudiced ?) section What we really want 
Is the opinion of all those interested us zoology and 
natural history namely professional zoologist*, patoonto 
legist* geologists physiologists anatomists xoogeo* 
grapher* amateur naturalists and spot ta mea If the 
genera] consensu* of opinion of all these ware on the side 
NO 185*, VOL 71I 
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Mr Stubbing has febettoud? designs sttsouw# 5 
nomenclature of tbs type of IsWr ewer and MfcHw 
**m*t (or trill worse Aumu ashen* an ssi , which t* a 
possible contingency) 1a rapidly tending to discredit the 
common sense of scientific soologists among yaalttfvotdapt 
men of the world X Ltftttttft 

A little known Property of tha Qyroscope 
To my surprise I have found that the properly of <tM 
gyroscope which I am about to deaenba although perfectly 
elementary appears to be little known to either phystdsts 
or astronomers Neither is it mentioned in the text-books 
so far as 1 am awar* That it has a vary important bear* 
ing on the mechanism of the soiftr system has been shown 
in some of my earlier paper* but the law* Which govern 
the rotation and the simple facts themselves seem to b* so 
little understood that I have thought It worth while to 
explain them more fully In this place 
If a gyroscope is mounted on gimbals so that it may 
shift its plane of rotation freely about an axis passing 
through the plane of the revolving disc we shall find ft 
is possessed of certain curious properties To most persona 
the notable characteristic of a gyroscope is the resistance 
it offers to any force tending to chang* the plane of its 
rotation This Is true of it only however in case certain 
conditions are complied with If these conditions are 
neglected it will change its plane with the greatest facility 
If tha wheel 1* properly balanced and mounted as above 
described and we set it spinning it will continue to 
rotate in one plane without change until it Stops. Sup¬ 
pose that while it is spinning we set It upon a table and 
cause the stand supporting ft to revolve slowly about it* 
vertical axis Instantly the wheel will adjust Itself so as 
to revolve in a plane parallel to the surface of the table 
Furthermore the direction of rotation of the wheel Upon 
its axis win be the same as the direction of rotation of 
the stand If we turn the stand in the opposite direction 
the wheel will at once shift its plane ana turn over so 
as again to rotate in the same direction as the stand 
Another way of showing the experiment is to bold th* 
stood supporting the gy r oscope at arms length Tbs 
observer then slowly revolves upon his bed* first In one 
direction and then in the other Each time th* observer 
shifts hi* own direct on of motion the gyroscope wHl shift 
Its plane and always In such a manner that It* direction 
of rotation shall be parallel and In the same direction aa 
Us revolution in Its orbit 

It is a well known fa it that according to th* nebular 
hypothesis all the pUnato should have rotated In a direc¬ 
tion opposite to that of their revolution in their orbits Just 
as Neptune does at the present time This Is because by 
Kepler’s laws the inner edge of a revolving ring must 
necessarily move faster than the outer edge The fact th*t 
Neptune is the oply planet that even approximately fulfil* 
this condition has always been a aource of trouble to th* 
adherents of the nebular hypothesis No one has star 
even attempted to explain the anomalous rotation of 
Uranus In a plane practically perpendicular to th* pidne 
of ita orbit 

Th* interesting property of rotating bodies Illustrated 
1 above In the case of the gyroscope ana fully explained by 
its theory now at once makes the matter p erfect l y dadf 
In the case of th* planetary bodies the force rotating th# 
stand of the gyroscope it supplied bv the annua] tide raised 

B the planets by the eun In former dm**, when the 
s were largo diffuse bodies this tidal tare* yea* W 
erabte importance Neptune however Is so rsflso to 
from th* sun that the tidal wfiOeac* upon, it ha* olsray'fc 
been email The plane of (to rotation therefore, hag 
but thghtly shifted from that of its Orbit—ebout eg* 
Uranus being nearer the sun ha* had Its plane MfW 

ZTuZ ’SSSSFf 

wet of Saturn mi beeo vfuftta wow* wwjf W*y 
of Jupiter has suffered a hearty comptwe rarer**}, and 
planet now revolves approximately In ft* pfoa* W W 
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th* ntrograd*rotation of Phoebe ,. 
M* htad dSH Pbcsbe, the Ant-bom of Saturn a 
gwMVaas name, came into being whit* the planet iteelf 
SSrttalijoatU origizAl plans Of rotation that Is, while 
it w«a Mu revolving la a retrograde direction Before 
IaMtaa> Saturn's second satellite, re ck o nin g from without 
nMfords, was created the mighty tide* acting upon the 
pUMC la it* then diffuse condition had shifted its plane of 
rotation more than go* Two forces then acted on the 
plane of the orbit of the new satellite, one from the sun 
teodibg to bring the orbit into the plane of the orbit of 
Saturn, stfae other from Saturn tending to bring the orbit 
61 the satellite Into the plane of the actuator of its primary 
At Arst both forces tended to produce the same remit 
namely, to dimmish the angle of inclination of the plane 
Of tyk* orbit of the aatelllte They are now pulling in 
opposite directions aa is the case with our own moon the 
Inclination Of the orbit of Iapetus ig° being lees than 
that of the equatorial plane of Its primary 
The inner aatelllte* of Saturn are more powerfully 
affected by the equatorial expansion of the planet than by 
the action of the sun the planes of their orbits 37 s coin 
elding nearly with the plane of the planet’s equator 

William H Pickrrino 

Harvard Observatory Cambridge Mass USA 


So far nobody seems to have considered the question 
whether to every chemical compound there exists a definite 
critical temperature and pressure of decomposition Yet 
I think the following considerations show that such ion 
stanta probably do exist Suppose we place a given 10m 
pound (say CaCO,) in a closed cylinder and subject it to 
a continually increasing temperature keeping the pressure 
constant by means of a weighted piston Then at a 
certain definite temperature range the compound will begin 
to decompose Suppose now we increase the pressure 
sufficiently then the decomposition ceases and the sub 
stance can now bear a h gher temperature than before 
Without decomposition 

Proceeding in this way it is I think obvious from the 
gmu nature of the masa of the atoms, and from the 
limited Intensity of the force* holding them together in 
the molecule that ultimately at some definite finite 
temperature the external forces tending to drive the atoms 
■part will become equal to the maximum Internal forces 
that the atom* can exert on each other in the molecule 
ft therefore follow* that above a certain definite tempera 
hire, depending upon the nature of the molecule no 
premire however great can prevent the substance from 
ooaipletsly decomposing This temperature and pressure 
above Which a compound u incapable of existing we will 
call the critical temperature and pressure of decomposition 
of the compound The critical temperature and pressure of 
deownpoeiflon would therefore be completely analogous to 
tht critical temperature of liquefaction of a compound— 
ostiy in the latter case we are dealing with the temperature 
wheraat a certain molecular*condition of existence dis 
appears, and in the former case with the temperature 
whereat a certain atomic condition of exigence disappear* 

Since atoms are a very much more fibaly divided form 
of npdttr than molecules it is dear that the critical 
temperature of decomposition of a compound mutt be a 
very much tilarper and dear-cut constant than its critical 
ta m pa rt turs of liquefaction The critical temperature and 
pw ftu re of even very unstable compounds is usually very 
high, p rovide d time* exist but a few atofiis In. the molecule 
«*• exempt*, AuCl, otone and the oipdes of nitrogtn 
^though vent unstable at ordinary t e mp erat ures, teem 
OMfeli of masting at very high temperatures. In general 


MM a compound it ti*b easier It It to decompose Many 
WT Very eottiptax carbon compound*—for example the 
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protaid*—have on account of their complexity, critical 
temperatures of decomposition which He very close to the 
norms! temperature of the earth's surface 

If now, by some means we proceed to add on atoms 
to such a molecule *0 a* to make it more and more com¬ 
plex wa would steadily lower its critical temperature of 
decomposition, and by adding on a suitable kind and 
number of atoms we could reduce the critical temperature 
and pressure of the .compound until they coincided with 
the normal temperatures and pressures which hold upon 
the earth * surface Such a compound would be posse s se d 
of an extraordinary sensitiveness to external influence* aw 
a count of the sharpness of the constants called above the 
cntlral temperature and pressure of the compound The 
slightest increase of temperature or decrease of pressure 
would serve to throw it into a condition of rapid chemical 
decomposition whereas a alight increase of preasure and 
decrease of temperature would cause It to cease to da 
compose Bven did we maintain the external temperature 
and pressure exactly at the critical temperature and 
preasure of the compound nevertheless the external Im¬ 
pulses which are continuously pervading all space In the 
neighbourhood of tne solar system beating intermittently 
upon the sensitive substance would be sufficient to throw 
it into -i series of rapidly alternating States of decompost 
tion and rrpoae » 

I suggest that the temperature range of animal life is 
probably nothing more or Iesa than the range of the critical 
timperaturea of decomposition of a series of certain very 
complex carbon compounds which are grouped together 
under the name protoplasm ’ the external preasure of 
the atmosphere coinciding roughly with their critical 
pressures of decomposition In Tact I suggest that just 
as a tuning fork is set into motion by vibration* of a 
certain definite frequency and by no others so living 
matter is so constructed as to respond continuously to the 
incessant minute fluctuations in the external condition* 
which bold upon the earth the atate of rssponse being 
what is known as life The temperature of animal Ufa 
keeps remarkably constant aa it should do on our sup 
position a temperature too high exceeding the critical 
temperature of decomposition Of living matter and so 
destroying its structure while a temperature too low causes 
it to cease to decompose and the living matter becomes 
inactive Gxormsr Marti* 

University of Kiel April 4 

[Thi wr ter of the above wULaee his suggestion " dis¬ 
cussed in Lockyer a ‘ InorgdtiR Evolution ’ book ill — 
Ed Nature ] 

Exptntnant on Prasaure due to Wav** % 


account of an experiment by Prof R W Wood to demon 
strate the pressure due to waves and which he auggeato 
as a lecture demonstration of the effect observed by 
I ebedeff and by Nichols and 'Hull The same experiment 
is quoted by Prof Poyating iw his address on this subject 
to the Physical Society of London (Phil Mag April) | 
venture to suggest that the experpient which conaitt* th 
setting a small windmill in motion^hy means of Leydew 
jar discharges maintained by a transformer will bear a 
different explanation It wa* shown long ago (m3) by 
Klnnerater of Philadelphia in his "Electrical Thermo¬ 
meter that a Jar discharge produces In air a violent *X» 
plotive effect which we should now explain by th* re- 
pultxm between constituent* of the current in opposite 
phase to one another The repulsive force may be very 
great I think it 1* this explosive effect that Prof Wood 
shows in the experiment and not the pressure due to reflec 
tion of a continuous train of wave* I do not think that 
the suggestion is new but it appears to me that the tame 
eau*e r may account for the disruption which occurs when 
lightning strikes a building, an Instance of which is re¬ 
corded m Natwx o(, April T3 (p 463) |n the displacement 
Of sodb of the blocks of the small pyramid 

Stt>mv Skimndi. 

Soutir-Wsstsm Polytechnic, Chelsea April 13 
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'V HE application of electricity to chemical prt*lems 
1 haa again home fruit in the Isolation and pre¬ 
paration of tantalum Dr Werner von Bolton erf 
the firm of Siemens and Halske published the results 
of his very interesting research upon the preparation 
of tantalum m the ZetUchrift ftlr EUhtrochemie 
(January so) Although the existence of tantalum 
was pointed out by Hatchett in i8or it does not 
appear up to the present to have been prepared in 
the pure condition Moisaan indeed in 190a pre 
pared the lhetal by reducing taotalic oxide (Ta,OJ 

in the electric furnace But the metal was extremely - --, 

hard and brittle a property which Dr Bolton no* nating current in the 
shows only belongs to the impure product, Moman s 
metal probably contained some carbide Dr Bolton 
has succeeded in obtaining the metal by an electrical 
and by a chemical method 

The Electrolytic Method 

As is well known Ncrnst found that when 1 thin 
rod of magnesia* (MgO) is heated to whiteness it 
becomes able to conduct the electric current the 
magnesia being split up into its components mag 
nesium and oxygen the magnesium however 
immediately re oombines with oxygen the process of 
electrolysis therefore becoming continuous Other 
metallic oxides such as zirconium ytterbium 
thorium calcium and aluminium &c likewise be 
have in a similar manner If now a rod of mag 
nesium is strongly heated In vacuum and the electric 
current passed through it the oxygen given off is so 
dilute that re combination does not take place and 
the rod becomes powdered Dr Bolton Working 
along somewhat similar lines found that the coloured 
or lower oxides of vanadium niobium (columbium) 
and tantalum will conduct the electric current with 
out the necessity of being heated to very high 
temperatures Slringe to sav the colourless or 
higher oxides have not this property 

In order to prepare tantalum in this manner a 
filament of the brown tantalum tetroxide (Ta,0 4 ) was 
prepared and fixed into an evacuated globe which 
was connected with a vacuum pump so that if oxygen 
was given off on heating it could be pumped out 
On passing a current through this filament at first 
the two ends of the filament became white hot and 
then gradually the incandescence travelled along the 
filament until the whole of it became incandescent 
A large quantity of oxygen was given out and the 
filament which at the commencement was brown 
became metallic grey The tantalum so obtained 
showed on analysis a purity of 99 per cent 

The Chemical Method 

Details as to how the chemical method is earned 
Out are not given Dr Bolton simply says that the 
metal can be obtained by fusing a mixture of potas¬ 
sium tantalum fluoride with potassium by means of 
the Hectric arc furnace in a vacuum This method 
is 1 modification of that used by Berzelius in 1824 

Properties of the Metal 

One of the roost remarkable properties of the metal 
is its extreme ductility combined with extraordinary 
hardness The red hot metal can readily be rolled 
into sheets And foil and easily drawn into wore 
When the sheet is again heated and hammered it 
becomes so extremely hard that it was found im¬ 
possible by means of a diamond dnll to bore a hole 
throwh a sheet f ipm thick The drill rotating 
5cx» nmes to the minute was worked day and night 
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foe three days and at the end of %Jd4&I 

made a depression 0*5 imn deep, ejBe 

°*The InwsTmtiti betveen 

atomic heat agrees with the law of Pulqng agd yeftir, 

being 6.64 The specific gravire is *4^ 

electrodes of tantalum are placed in a bath of dthtia 
sulphuric acid the tantalum become passtfe, and 
even with an E M F of mo volts at the terminal* 
no current passes When placed opposite an electrode 
of platinum only one phase of an alternating^cu rrent 
passes It may thus be used for retufjdng an alter- 



ahm 

^In the form of wire sheet or ingots the metal Is 
unacted upon by sulphuric h>drocmonc or hitnc 
add and even by aqua regia 
Hydrofluoric acid reacts very 
slowly unless the metal is in 
contact with platinum for 
example in a platinum dish 
when it dissolves readily with 
evolution of hydrogen Fused 
alkalis have no action upon it 
When made the kathode in 
an acid electrolyte it absorbs 
hydrogen which is only par 
bally given up even when 
the metal is fused The metal 
may be heated to red heat in 
the air without t iking fire 
At 400° it turns slightly 
yellow it a low red heat it 
turns blue and finally be¬ 
comes coated with a white 
protective coating of the pent 
oxide It absorbs nitrogen at 
a white heat and unite* with 
sulphur when melted with it 
under fused potassium Ls-w H^f.-fWr 
chloride Tantalum appar 

cntly forms no amalgam with mercury although!* 
produces alloys with most other metals JWhen united 
with 1 per cent of carbon it becomes hard and brittle 
and can no longer be drawn into wire 
As already stated the original Idea in working with 
tantalum was to hnd a new material to be used for 
incandescent electric lamps The first experiments 
were tried with the oxide* of vanadium and niobium 
(columbium) the coloured or lower oxides of these 
metals were found to conduct the current and to give 
up their oxygen when thus heated in V * CU V L I " 
Vanadlum so obtained was found to melt at 1680* 
and niobium at 1940° but owing to three f 
tively low melting points they could not satisfgctosfly 
be employed for electric lighting purposes Tantalum 
however which melts between 215° . a 3°P?^ 

been successfully employed for this purpose by Messrs. 
Semens and Haltice . . . . ., 

Filaments of the metallic tantalum art fused fo* 
a globe which is then evacuated m the us ual my ite^ 
The first lamp was made with the usual no w-sha ped 
filament and required o-ffi ampere wrtfc « phwf* 
Of 9 volts giving 3 candlo-powcr It *ra« 
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MiA ghM » candJe-poiNr with au energy comump 
up fer watt par candle-power o* about half that 
qw ay » t % fjhe ordinary incandescent lamp The 
aijit of a tingle filament it o-ota gram to that 
t fdwjgram of metaV would be sufficient for 4$ 000 

it Will be possible to Obtam sufficient 
mineral to produce tantalum on a really large scale 
««0pata» to be seen because if it is possible there 
Should be hardly an end to the usefulness of this 
(total, which possesses the properties ductility and 
fwrdnaas in such an extraordinary degree leaving 
entirely* out of question its employment in electric 
lamps P Moixwo Perkin 

PR1MITIVF WATER SUPPI Y 1 
mighty emthwork* that still crown so many 
* of our hills fill the archaeologist alike w th 
Wonder and despair— wonder that prehistoric mm 
with the moat primitive tools was equal to the task 
Of raising them and despair 
that so little can ever be 
known about them despite [g t 

the most laborious and ■-* 

<osth excavation Plenty of I 

books however of the kind 1 

now under notice would dc 
much to solve the mysten 
Mid increase our admiration 
for Neolithic man for it is 1 

to the period before bronrc 
was known in Britain that 
the authors assign the atu 
pendous works of Cissburi 
and Chanctonbury on the 
South Downs 
Thu u an open-air book 
that gives life to the dn 
bones of archaologv and 
reads like the record of n 
well spent holiday A keen 
eye for country u one of the 
qualifications possessed b> 
one or both the authors and 
evidence of ramparts long 
since levelled i» wrung fron 
the very daisies as they 
grow The construction of 
dew-ponds by the early in 
habitants of Britain has 
Often been glibly asserted 
but few If any have fur r *° «~C«uk w*n w as 
mphed such dear and cir 
CUiTUtantial evidence as the 

authors of this short trentis* The water supph 
fpr the occupants of our huge prehistoric camps 
MS always been somewhat of a mysten and t 
has been suggested that they were only tern 
porary refuges when the country wss up so 
that a permanent supply was not regarded as a 
necessity But the watering of men and animals on 
the scale Indicated bv the areas enclosed would be a 
formidable task even for a day and another explana 
turn must be sought The late General Pitt Rivers 
for example held that the water-levsf of the combes 
WAS WgWr then than now and streams would have 
hepa plentiful on the slopes; but, feeling the 
jmdtauacy of this view he also had recourse to the 
dsw-p&Kd theory To those femiltor with the 
presses, this might seem an obribto expedient but 
me WfcnSttwig account groan of tbs formation of 

ssrssfi 

ISJJ, TOI_ 71 } 


prehistoric man with such scientific methods 

An exposed position Innocent of springs was 
selected and straw or some other non conductor of 
heat spread over the hollowed surface This was 
next covered with a thick layer of well puddled clay 
which was closely strewh with stones The pond 
wtuld gradually fill, and provide a constant supply 
of pure water due to condensation during the night 
of the warm moist air from the ground on the 
surface of the cold day Evaporation during the day 
is less rapid than this condensation and the only 
danger is that the straw should be sodden by leakage 
It is for this reason that springs or drainage from 
higher ground are avoided as running water would 
tut into the clay crust 

Some ponds of this kind no doubt of very early and 
perhaps of Neolithic date may still be seen in working 
rdtr others are of modern construction but to ana 
from thi indent dew ponds (or their sites) can some- 
t mes be traced the hillside tracks alo lg which the 


herds were driven one leading from tht camp or 
ratile-enclosurc hard by to the watering place 
another leading back to avoid cuofugton on the road 
These and other det ills as to gu ird house* and posts 
of observation are brought to our notice m the 
description of selected strongholds irt Sussex and 
Dorset and verification If indeed such is demanded 
must be sought on the spot bv any who have dovbt* 
or rival theories 

The banks that enclosed pasture-areas sometimes 
of vast extent were no doubt stockaded against man 
and beast and may be compared with the b*ae- 
oQUrt defences of the Norman burb r but the excavator 
of Wansdyke had an alternative theory that such 
bonks we« sometimes erected for driving game 
Incidentally the author* discountenance the view that 
the * camps nqt to mention the outwdrk* were 
ever efficiently manned Their extent would 
h*t**ettote for Chi* duty a vast number of fighting 
men wfthifl call 
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Possibly in a few instances the ndges on tfce 
bill dopes may be due to outcropping strata and 
others might suggest terrace cultivation but there 
seems ample evidence for the view taken that 
Neolithic cattle-tracks have survived to this day 
around certain of our most imposing camps ' 
Failing large-scale maps a sketch-plan of the 
earthworks noticed would have made the description 
even more illuminating but the only matters of com 
plaint are that the book is all too short and that the 
paper selected to throw up the detail of the photo¬ 
graphs is as chalky as the Downs they illustrate to 
pleasantly 


HENRY BENEDICT MEDLICOTT FRS 

O N April 6 there passed away one of the lew 
survivors amongst the small body of men who 
laid the foundations of Indian geology Despite 

much excellent work chiefly by non professional men 
very little was really known of the geology of India 
and espeu illy of Peninsular India before the middle 
of the nineteenth century and as one instance 
amongst many the Vindhyans now believed to be 
Archawn were still classed with Gondwana Permo- 
Carboniferous strata and both were regarded as of 
Jurasxie age A comparison of Dr Carter s 

Summary of the Gcolcgy of India between the 
Ganges the Indus and Cape Comorin published m 
1853 with the Manual of the Geology of India 
issued in 1879 will show the great improvement that 
took place in the meantime in our knowledge of the 
country 

In this change none had a larger share than Henry 
Benedict Medlicott Born in I oughrea county 
Galway he was the second of three sons of the Rev 
Samuel Mrdhcott rector of Loughrea and of Char 
lotte the daughter of Colonel H B Dolphin C B 
All three sons were men of great intellectual capacity 
and 0/ marked originality The eldest J G Medli 
cott became a member of the Geological Sur\ey of 
India before his brother joined, he was subsequently 
in the Indian Educational Service and died in i860 
The third brother Samuel was a clergyman who 
has also been dead several years The subject of the 
present memoir was educated at Trinity College 
Dublin and after taking his degree was for a short 
time on the staff first of the Irish then of die 
English Geological Survey In the spring of 1853 
he joined the Geological Survey of India under the 
late Dr Thomas Oldham but was almost immedi 
ately appointed professor of geology at the Roorkee 
College of Civil Engineer ng an appointment which 
he held until 1868 when on some additions being 
made to the staff he re jo ned the Geological Survey 
of India and was made deputy superintendent for 
Bengal 

But during bis tenure of the Roorkee post he spent 
part of the year surveying for the Geological Survey 
and in hie first season s work he and his brother 
made a primary step towards the elucidation of 
Indian geological history by separating the ancient 
Vindhyans north of the Son and Nerbudda Rivers 
from the Indian Qoal measures and their allies to the 
southward In subsequent years whilst his brother 
mapped the last named strata be surveyed the older 
Vindhyans and thbfr associates and to him we owe 
our first recognition of the Bijawur and other ancient 
rocks between the old gneissic formation and the 
Vindhyans In other years he explored the Hurw 
lays* and the ranges at their base between th« 
Ganges and the Ravi and be drew up the descrip¬ 
tion of the older unfosstllferous beds of the moun- 
t*bs and of the Tertiary and other strata fringing 
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their base which was published In the thlitf voted* 
of the Indian Memoir 1 This coo tarns a Sketch # 
the history of the Himalayas which has bejjrf gtiimSf 

B< A?ter* returning* to the surveys in 1863 (be 
protested that he really had remained a member of 
the staff throughout) be examined in sw***** 8 ft*? 
the greater part 0/ northern India Various tracts 
of the Himalayas from the Punjab to AxsAlV the 
Assam valley and the tall rangw south of It «nMn 
the Peninsula Rajputana Nlmar the Nerbudda 
valley and Satpura ranges Bund^tond SoqUi 
Rewah Chhatisgarh and iWbalj^rChota Nhgporr 
Haxanbagh and Behar were visited and reported 

Ut Dr ^Oldham retired in 1876 and Mr Medlicott 
succeeded him as superintendent a title subsequently 
changed to director of the " urv< 7„ t The . 

undertaken by h m as supennlendent was a gttjwai 
account of fndian geology 

urgent and would probably have been written by Dr 
Oldham but for filling health The Manual of the 
Geology of India was published m 1879 and a very 
lanre portion including the account of the Aaolc 
roefe* from gneiss to Vindhyans (which between 
them cover the greater part of the Indian P®""™ 1 *®) 
and of the geotogv of the Him llayas and sub-Hhna 
lavas in met neiriy half the entire work was 
written by Mr Medlicott himself In 
great impulse was given to survey work b\ the new 
superintendent As regards publication « 

volumes of thi Records from 1877 are doubly in 
bulk when compared with previous issues 
volumes contain ng accounts of recent geological 
observations both economic ll and scientific represent 
the*actual field work of the . 8Un ^® ( ^f ger 
than the longer memoirs and m. 

Throughout his career as head of the sunrey Mr 
Medlicott adopted i most liberal policy Of publication 
He alkiwed his staff to report on their own work 
fr*elv and whilst assisting them in every way both 
field and in the stodv he never took^anyof 
the credit of the r work Not only did he welcome 
reoorts from the geologists of the survey but ha 
{mbhshed whenever possible contributions from m- 
dependent observers In this manner he secured the 
valuable assistance of die late General McMahon the 
whole Of whose most important observatio ns on 
physical history of the Himalaya; appeared In the 
Records of the Geological Survey oflndla 
Modest and rrtinnj? he wm ftCVcrthchM a * n ?*lt$* 
htflTSlrSc and .^dependence One trait of dd. 
was shown in the Indian Mutiny ybfn wMi On* 
companion despite the mutiny of Jh* 
should have accompanied them to 3 

a Christian family who had fallen into die ha nd s o t 
a moft irelliint fiction the account of wuw 
SdStcoZSft smith the beadof Roorkee 
College and the commanding officer A«*r tww 
fromthe Indian Survey in 1887 helivedvc ry j prieg' 
at Clifton devoting himself to philosophical 
He published a couple of f*®P"*** # 

• Agnatticisra and Fatth in 1888 an d ° ft W 
Evolution of Mind in Man but a ^ 


which he was engaged tsit mus tbe feared incom¬ 
plete A strain caused by bicycling led tt> *eonBf 
Sort symptoms some ydart «£° 
tial recovery Was mad* a retsps* about a yea r stock 
reduced him sq much that it was not 
bear that he passed quiedy away on April 6 whOft 

"hlr* Mcd 5 icott d 4 came a FeOow of theCieologiepjf 
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ifa wne elected a Fellow of the Royal Soctetv 
7 He fpeehted the military medal for hi 
• m the Mutiny He vu also a Fellow of 
l » University, and from 1870 to 1881 he was 
it of the Astatfc Society of Bengal 

W T B 


a NOTES 

Tj9» report on the natural history collections made in the 
Antarctic regions by the Dueovtry Expedition to be pub 
VUm by,the trustees of the British Museum and edited 
by Prof F Ray Lanlcester r R S promises to be of 
particular interest and Importance The working out of 
the ooUeetiona has been entrusted to nearly fifty naturalists 
each of whom will deal with material in which he is 
specially interested Inquiries concerning the zoological 
and botanical collections should be addressed to Mr r 
Jeffrey Bell British Museum (Natural History) Cromwell 
Road) London S W 

Th* council of the Institution of Civil Engineers hns 
made the following awards for papers read and discussed 
before the Institution during the past session Telford 
gold medals to Lord Brassey K C B and Mr C S 
Palmer, a George Stephenson gold medal to Mr 1 yonel 
B dark a Watt gold medal to Mr J PL Snell 
Telford premiums to Messrs L h Vernon Har nurt 
R W Allen and Wm Marriott a Cranipton prise to 
Mr A Wood Hill and the Manby premium to Mr I D 
Pain The presentation of these awards together with 
those for papers which have not been subject to discuss on 
and will be announced later will take place at the in 
augural meeting of next session Sir Alexander Bmn e has 
been Mooted president of the mstitut on in succession to Su 
Guilford Moles worth K C I F 

Mb W E Cooke Government astronomer for Western 
Australia writes to us from the observatory at Perth to 
direct attention to an unusual seismic disturbance in that 
Pfocd During March 5 there were three marked earth 
quakM in the space of a few hours and these reached their 
maxima at i6h 25 8m iqh 01m and ijh 4a 6m The 
tunas are given in Greenwich civil time Each maximum 
was preceded by tremors from fifteen to twenty minutes 
earlier and by a large wave from ten to fifteen minutes 
before the maximum It Is noteworthy that the transit 
circle sms displaced considerably in both level and azimuth 
Another earth tremor the greatest yet registered on the 
MUne seismograph at Perth occurred on March 19 Ihcre 
’torn no preliminary tremors the disturbance proper com 
menced abruptly and reached a mu-umum In 19 6m 

Th* workers at the Port Erin Biological Station during 
tills spring vacation include Prqf B Moore, Dr H E 
Itaftf mod Mf B Whitley (all from the biochemical de 
pHrtment of the University of Liverpool) Mr J A Dell 
•ad Mr E Standing (from the University of Leeds) Prof 
Herdman, Mr W Dakin and Mr W A. Gunn (from the 
Untvdrtfty of Liverpool) and Mr Chadwick the curator 
Prof Monro and his party are investigating the changes 
Produced In the growth of embryos by alterations in the 
constitution of the seawater and other conditions of the 
•ovk-etattant The other worker* are engaged on venom 
«***kal rewwroh The fish hatching Is now 
««•* M rapidly and more than three miitio** of plaice 
*IJ have already been turned Into the sea tiff* month The 
m>et Plata* in the spawning P®nd evidently about 
A fortnight earlier la reproducing this season than last as 
tto fit* fertilised eggs wtra obtained on February 14 and 
*" taego quantity, a* agamrt March 3 m 1904 I 
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Ir is proposed to send out a special senes of telegraphic 
time signals beginning at 1155 pm Unitad States 
Eastern Standard Time (mean time of the 75th meridian 
west from Greenwich) on May 3 and ending at mid 
night according to the plan followed doily at noon These 
special time s gnalt will be sent out by request of the 
Amer can Railway As* nation, with the approval of the 
Secretary of the New in honour of th* International 
Railway (digress which is to meet in th* capital of the 
United States on the following day It it hoped that the 
principal observatories of the world will make efforts to 
receive and time these signals accurately and reports of 
such observations may be mode at once without expense 
through the courtesy of the various telegraph and cable 
companies lhis was done in the case of the New 
Year s Eve time signals from the United States Naval 
Observatorv which are reported to have reached the 
loronto Observatorv in ooos Lick Observatory 0*051 
f tv of Men o o i is Manila o 37s Greenwich i 33s 
Sydney Australia 2251 Wellington JJ / 4 00s and 
Ctrdtba Argentmi 77s 1 rom the rapidity and accuracy 

with which these line s gnats are transmitted over con 
nectmg land l ne is a result of long experience in trans 
m tting the duly noon s gnats It seems very probable if 
the telegcaph companies will take especial car* m their 
trinsmsson and net nterpose anv secondary clocks or 
hu nan relly thit they may serve to give fairly arc urate 
deter uinat one of I ng tude at any telegraph station on 
the American continent where they can be noted exactly 
and co n pa red w Ih nccurat local time 

It was decided in the Chancery Division of the High 
Court on April 19 that the public has not the right of free 
access to Stonehenge I he question of free access was 
ra sed by an a ti n in which the Attorney L.eneral claimed 
an order against Sir Ldmund Antrobus to remove the 
fenr ng which now ncloscs Stonehenge and on injunc 
tion to restrain him from erecting any such fencing Tha 
claim was based on two grounds —-(1) that Stonehenge 
is 0 national monument cf great Interest and is subject to 
a trust lor its free user by the publtc (a) that there are 
publ 1 roads running up to and through Stonehenge and 
that those roads have been blocked by the defendant's 
fenc ng Mr Justice Farwell who heard the action de 
cided that both these claims were untenable and he there¬ 
fore dismissed the action with costs In concluding this 
judgment his Lordship is reported by the Times to have 
remarked I hold that the access to the circle wa# 
uicdent only to the permission to visit and inspect the 
stones snd was therefore permissive only and further 
lhat the tracks to the circle are not thoroughfares tat 
lead only to the circle where the jmblie have no right 
without permiwnon and therefore are- not public ways 
The action accordingly fails and ought never to have 
been brought It is plain that th* vjcimty of the camp 
and the consequent increase of visitors compelled the 
defendant to protect the stone* if they were to be prw- 
served and he has done nothing more than is necessary 
for such protection I des re to give the relators credit 
for wishing only to preserve this unique relic of a former 
age for the benefit of the public but 1 fad to appreciata 
their method of attaining this The first claim to dis¬ 
possess rtfe defendant of his property is simply extravagant 
•0 much so that although not technically abandoned, no 
serious argument was addressed to me ta support of it 
The rest of the claim—for rights of way over th* net¬ 
work of tracks shown on th* plaintiff's plan—If Successful 
would defeat the relators object If thee* way* were left 
untamed tit heavy traffic passed through tin circle there 
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would bo groat risk of Injury and oven without ouch 
traffic there is groat rlok from the increaaod number* of 
pa*aer* by A* Sir Norman Lockyer (whom mtorootuig 
application of the orientation theory to Stonehenge ha* 
recently appeared) aay* m one of hi* article* — The real 
destructive agent has been man himself—savage* could 
not have played more havoc with the monument than the 

S wfao have visited it at different time* for different 
* I feel no confidence that the majority of 
have improved nay rather— Aetas parentum 
pejor avis tutit No* nequiores ’ It is only fair to the 
defendant to *ay that he i* not acting capriciously but 
on export advice for the preservation of the atones If 
on the other hand the road* are all fenced off the general 
appearance would be ruined and no human being would 
be in any way the better It is not immaterial to remark 
that this la not die action of the district or the county 
council to preserve right* of way but is brought on the 
relation of strangars on the score of the public interest in 
Stonehenge * , 

*1 hii death is announced of Prof A A Wright professor 
of geology and zoology at Obrrlin College since 1874 
Tiir Rome correspondent of the Daily Chronicle repoiti 
that Vesuvius is again in full eruption and that earth 
quake shocks are frequent in the Vesuvian communes 
*1HB French Government says the British Medual 
Journal has granted a subvention of 4000! in aid of the 
International Congress on tuberculosis which 1* to be held 
m Paris next October 

Da I F Barks* professor of medicine at the Ru*h 
Medical School Chicago has been appointed to the chair 
of medicine in Johns Hopkins University Baltimore in 
succession to Prof Oslir 

A DlNNUt will be given at the Hotel Cecil on May 10 
under the presidency of Mr Chamberlain and with the 
support of the present Secretary of State for the Colonies 
in aid of the funds rf the London School of Tropical 
Medu me 

W« learn from the Times that the twenty fifth anni 
versa 17 of the return of the Vega from Arctic regions after 
accomplishing the north east passage under Baron 
Nordenskjdld was celebrated at Stockholm on April 94 
The Kfng of Sweden and the Crown Pnnce and the other 
members of the Royal Family were present at the com¬ 
memorative meeting as well at Admiral Patander Minister 
of Marine who commanded the expedition 

A distinct earthquake shock was felt shortly after 
t 30 a m on April *3 over a large area in the north of 
England including parts of Yorkshire Derbyshire 
Nottinghamshire and T tncolnshlre The shock is reported 
to have been unmistakable and to have lasted several 
seconds There it a want of agreement in the report* as 
to whether the movement was from west to east or vit* 
vend and it Is not dear If one or two shocks occ u rred 
A heavy rumbling sound is aald to have been heard at 
Sheffield Selby Worksop and other places 

ON Tuesday next, May a Prof L C Miall wilt deliver 
the first of three lectures on the Study of hxtmct 
Animals ’ on Thursday May 4 Sir James Dswar will 
commence a course of three lectures on ‘ Flame " and on 
Saturday May 6, Prof Marshall Ward will begin a course 
of two lectures on 4 Moulds and Mouldines* The Friday 
evening discourse on Mar $ will be delivered bv Prof 
H F Armstrong the subject being ‘ Problems Under- 
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lying Nutrition on May n by Prof E Fox Niched* 4* 

The Pressure due to Radiation,” and 00 May >9 hy 6W* 
Charles Eliot on “ The Native Races of tbs Brittab SMC 
Africa Protectorate ” 

The annual meeting and convers azi one <4 the Sejbaen* 
Society will be held by kind permission 10 the tbeefn* and 
halls of the Civil Seme* Commission, Burlington Gardens, 
on the evening of May 3 Lord Avebury wifiegl** th* 
annual address Mr* Dukinfieid Scott win show hw 
kammatograph picture* of opening flowers, Mr Pr*d 
Fnock will describe the work of a wood-boring yaap 
the help of some moving slides Mr Oliver G Pfitt will 
contribute a short lecture while Mr Perclvai WestsU has 
promised to give an account of the actions of a young 
cuckoo and to show photographs In itlustratioo of them 
' There will also be many exhibits, including microscope* 
i lent by members of the Royal Microscopical Society and 
the Quekett Club All particulars may he obtained front 
the honoran secretary Mr Wilfred Mark Webb *0 
Hanover Squsri W 

A larob portion of the second part of the first volume 
of the Proceeding* of the Manchester Field Club is taken 
up by the beautifully Illustrated article on protective re¬ 
semblances in insects by Mr M I Sykes which was 
summarised in NaiuRX of March 30 In addition to 
a number of shorter articles mostly thjpjeproductlon* of 
addresses delivered at meetings of thalpbb the volume 
contains the reports for the years 1900 and iqot together 
with lists of ofl errs and council 

Thx first article in the Irish Naturalist for April is 
devoted to an illustrated description of the Patterson 
Museum in the new People s Palace at Belfast The 
greater portion if this natural history exhibition is con¬ 
tained in a lofty chamber 75 feet in length by aj feet in 
width I he work of planning the cases and obtaining 
specimens with which to fill them was entrusted by the 
manager* of the palace to Mr R Patterson who seem* 
to hare carried out his task with conspicuous success 
Specimens were contributed by a large number of donors 
and Mr Patterson himself hat consented to act a* honorary 
curator 

1 rom the Bergen Museum we have received copie* of 
the Aanberetntni, and the Aarbog foe 1904 The former 
contains photograph* of three exhibits added during th* 
year to the vertebrate senes Of thesa the group* of 
snowy owls and of sea-eagles appear unexceptionable, but 
we cannot congratulate the authorities on the plait of 
placing a red deer mounted on a quadrangular wooden 
stand in front of a background formed by a picture of a 
fir plantation bordering a church In the Aarbog the 
most important communication is one by Mr R Hdye 
dealing with the methods of curing salt and klpparod 
fish, and describing tbe mycetosoa frequently develop*d 
during or afttr the process 

V>* have received a bound copy of tbe second vutum* of 
" Marine Investigation* in South Africa,” Issued at Cap* 
Town by the Department of Agriculture of Capo Colony 
Although the tide page is dated 1904, the wbefe of th* 
eleven papers contained la the volume wws published during 
190a and 1903 Th* subjects indude Crustacea, Iff the 
Rst T R R Stebbsag Mollusc* (two papers), by Mr 
G B Sowerby, Ashe* (three papers) by Dr GMUbf, 
deep-sea fish**, by Mr Boulengar j cqrais, by Mr Gsrdfofr 
sponge* (two papers), by Mir Kirkpatrick j nod fripftk» 
currant* Several of the artkl** hove bees* noticed k tfte 
columns •* they were issued 
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Tg foe April number of the Journal rf Anatomy and 
Dr A Keith contribute# a thoughtful article 
«■ Ah future of the mammalian diaphragm and pleural 
cavity The pleural cavity he considers to have been formed 
by a hernia like outgrowth from the general body-cavity 
the diaphragm thue being formed by a portion of the 
anginal outer wall of that lavtty Considerable intereet 
el*o attache* to a paper by Dr A A Grey on the mem 
bcapotta fobyrinth of the internal ear of man and the veal 
In the course of which it it ehown that teal* pones* in 
tld* region large otoliths comparable to those of fishes 
Although a the precise function of these structure* I* at 
present unknown, it would appear from their occurrence in 
the ttro groups that thev are correlated with an aquatic 
etietesce 

In the second of a eerie* of artiilc* on Canadian life 
published in the April number of the Emptre Revtru 
Mr A P Silver of Halifax gives a graphic description 
of tha wild or foral hone* inhabiting in large droves 
the storm swept Sable Island This island which lies 
about eighty miles to the eastward of Nova Scotia connsts 
of an accumulation of loose aand forming a pair of ridge* 
united at the two end* and enclosing a shallow lake tracts 
of grata are to be met with in places as well as pools of 
froth water lhe droves of wild horses or ponies and 
herds of seals appear lo be the chief mammalian in 
habitants of the island It is generally supposed that the 
original stock was landed from a Spanish wreck early in 
the elxteenth century although some writers make the 
introduction much later Five and twenty year* ago the 
number of ponies was estimated at between 500 and 600 
at the present day there are less than a00 divided into 
five troops Not more than two thirds of these are pure 
bred the remainder being the offspring of mares crossed 
with Introduced stallions Hie introduction of these 
foreign stallions (which is to be regretted by the naturalist) 
has been a matter of great difficulty as the strangers 
were attacked and wounded by the leaders of the drove* 
The author comments on the striking likeness of these w Id 
pomes tp the horses of the Parthenon frleae and to the 
now exterminated tarpon of Tartary They also seem ti 
resemble the wild horses of Mexico although the r coat 
is doubtless longer Iheee resemblances seem to point to 
reversion to the primitive type of the species All colours 
save grey characterise the pure bred stock but chestnut 
With a dark streak on the back and on the withers is the 
most common tint after Which come bays and browns 

Paor H F Osborh has been good enough to send us 
a collection of papers published by himself during the past 
yeai^ some of which have been already noticed in our 
columns Among the latter 11 one on a re-daeslftcatlon of 
reptiles from the American NUntaVtt of February 1904 
*fi which It le proposed to divide the date into the brigades 
Di s petd a and Synapalda This plan 1a furfhyr elaborated 
»n part vili of the first volume of the Memoirs of the 
American Museum, which 1* well illustrated and gives 
the leading characteristic* of a number of the chief group* 
lhe budget also includes three paper* from the Bull*tin 
of tha American Museum one dealing with tauropod 
dinoeapn, the second with new Oligocene representatives 
of the bore* line, and the third with amadltfoe from the 
Bndger Eocene* An interesting feature recorded in the 
first qf these is the discovery that tn soma at least of the 
dinosaurs the (tret digit of the fore-foot was alone 
with a cfow or at all event* with a daw of 
forge si**. The discovery of what are regarded as antes 
«r*l enwuBJfo* (apparently furnished with a leathery skin) 
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in the Bridger Eocene 11 of much interest from a distri¬ 
butional point of view It is noteworthy that these animal* 
were described under the name of Metacheiromva under 
the impression that they were allied to the aye-oy* 
(Chiroinys) 

In a communication published in the American Journal 
of .Science for April 1904 Prof Osborn summarises the 
paleontological evidence in favour of the theory that 
manmahan teeth sue derived from a primitive tntubercular 
type and tomes to the conclusion that it strongly supports 
the theory Reftrence mav also be made to tht preface 
to vol n of the BuUrfmt of the American Museum (189ft- 
1903) in which Prof Osborn gives an interesting account 
of the explorations and researches carried out by the de¬ 
partment of vertebrate palaeontology during that period 
Special endeavours have been devoted to collecting the 
dinovaurian remains from the Upper Jurassic of Wyoming 
and Colorado 

A cataiooub of second hand books In various branches 
of botany offered for vale by Mr F £ Dames Berlin 
has been received the sections best represented are tlft 
diatoms and desmids flora* and the works on anatomy 
ind phys ology 

An abridged report on the experiments with seedling and 
other canes in the Leeward Isles in 1903 4 forming No 33 
of the pamphlet series of publication* of the Imperial 
Department cf Agniultuie for the West Indies shows a 
ertam amount of divergence from the results of previous 
year* in the list of canes arranged according to sugar 
produi hon Dr T W itts the officer in charge attribute* 
it to the dryness of the season In Antigua Sealy Seed 
1 ng a cane of great vegetative vigour appears first on 
the list wh le U a08 wh rh still retains its character of 
producing the purest juice drops to the fourth place A 
system of comparing the plante according to the number 
if stations in uhi h they figure among the first seven 
prom sts to determine those most suitable for general 
pi int ng 

A 11 ora of the Cal utta district where the district ex 
tends * xty miles south and forty mites in other directions 
ha* been c mp led l v Dr Pram and is published as 
vol 111 No 3 of the Records of the Botanical Survey of 
India under thi t tie of the Vegetation of the Districts 
of Hughli Howrah and thr 34 Pergunnohs The larger 
part of the district is alluvial nce-country but a dry area 
occurs in the north west and the West bunderbuns In the 
south comprise swimp forest ind muddy creek* Th flora 
is not confined to w Id plants but includes crop* and tree* 
or shrubs of cultivation lhe list of crops with the 
original home of each brings oat very clearly the varied 
sources from which they are derived as compared with 
fifty native plants twenty five are traced to the Mediter¬ 
ranean area and about twelve each to Africa and America 
be* de* other Asiatic species 

Baioat vacating the post of Government mycologist In 
Ceylon Mr J B Carruthcrs placed on record in the 
Circulars (vol il Nos aft and *9) of the Royal Botanic 
Gardena his observation* on two cankers caused by species 
of Neetrla on tea bushes and rubber trees respectively 
The te* tanker which has been known In India for some 
years was found over a l*rg* area of the tea districts 
more especially at the high elevation* and on some of the 
finest tea plantation* the fungus spreads In foe soft tissues 
under foe berk but produce* crark* where foe spore* are 
formed T> Nectna on the Para rubber tree# 1* mors 
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Insidious as there i* generally little or no evidence of the 
disease until the baric 11 peeled The same remedy that 
of cutting out and around the dieeaaed area* le recom 
mended In both caaea 

Th* Tratuaetwiu of the Lucester literary and Philo 
tcyhical Society (vel lx part 1) contain ueeful note* on 
the excursions made by the several taction* The eociety 
teem* to have gone far afield in It* ttudle* Thu* Mr 
Fox Strangway* conducted a highly Interacting excursion 
to Whitby and Dr B Stracey contribute* a sketch of 
the igneou* rocks of Morven and the Inner Hebrides 

Mi C K GttanT ha* submitted to the trustee* of the 
Carnegie Institution ( Year Book No 3 Washington) 
a plan for the investigation of subterranean temperature- 
gradient by means of a deep boring in plutonlc rock It 
is proposed that the boring be carried to a depth of 
6000 feet and that a s te be selected in the Lithonia dis 
trict of Georgia Here a fairly umforn and massive 
granite extend* about t! ree mile* in one d rection and ten 
ntilea in another It 1* regarded a* of early Palaeozoic or 
older age 

In an irtde on the pre Ghnal \ alley* of Northumber 
land and Durham ( Quart Joum Geol Soc February) Dr 
D Woolacott point* out that while boring* have proved 
buried valley* in the lower reache* th* higher part* of 
the ancient valley* belong to the present drainage The 
Tyne and Tee* were the major river* and the land stood 
at a higher elevation than now The greatest recorded 
thickness of drift n *33 feet and the maximum depth 
below sea level is 141 feet The author discusses the 
character of the uplift the distribution of the drift and its 
subsequent erot on 

Ths Nile flood 11 relat on to the variation* of atmo 
spheric pressure in northeast Africa has been the sub 
ject of investigation by Captain H G Lyons Director 
Central Survey Department of Egypt and the important 
results of the inquiry were recently communicated to the 
Royal Society The paper itself is too lengthy to allow 
of even a brief abstract being made in this place but a 
ritumi of the conclusons at which Captain Lyons has 
arrived may be given here instead The curve of the 
Nile flood on the average vanes inversely as the mean 
barometric pressure of the summer months high and low 
pressures accompanying low and high floods respectively 
The pressure variations are similar over wide areas from 
Beirut to Mauritius and from Cairo to Hong Kong and 
are generally of the Indian type of turve of the Lockyers 
or Bigelow s direct type Somet mes the pressure at 
Beirut and Cairo 1* in disagreement with that of th* rest 
of the area approaching the Cordoba type of pressure 
of the Lockyers or the indirect type of Bigelow Con 
sidering monthly meins of atmospheric pressure this 
relation is more clearly shown and pressure above or 
below the normal in month* of the rainy season of 
Abyssinia coincides closely with deficiency or excess of 
rainfall 1 rom 1K9 to 1903 an accurate prediction of the 
flood from month to month could have been made In six 
years out of seven Us ng the conclusions derived from 
the above discussion for the condition of the Nile flow 
during the present year Captain Lyon* write* — With 
weak summer rain* and high pressure condition* in Sep¬ 
tember and the first part of October no large amount of 
water can have been stored up in the soil of Abyssinia, 
ao that the spring* will run ofl early and a very low stage 
may ha expected in 1903 
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Tux next meeting of th* American Institute of Miahag- 
Engineers will be held at Washington In May Special 
attention will be devoted to the discussion of papers ro¬ 
uting to the genesis of or# deposit* 

Thk gas turbine has been regarded as the logical 
successor of the steam turbine and numerous device* hays 
been suggested to convert the energy of the confined pro¬ 
duct* of combustion into mechanical power Iih a paper 
in the current ssue of the Engineering Uagum Dr 
C E Lueke examine* the thermodynamic principle* to 
volved in such device* and show* as rim result gif Experi¬ 
ments conducted at Columb a University that this con 
version 1* not effected by free expansion to simple nozzle* 
In short the pure ga* turbine provided with the almpto 
nozzle* used by team turbine* 1* a failure commercially 
and cannot be otherwise until some method has been found 
to make result* by free expansion more nearly equal to 
those obtained n cylinder* 

In the Engineering and Mining Journal Mr J B Jaquet 
give* parti ularc of a severe explosion of rock that occurred 
in the New H Itgrove Mine New South Wale* on 
December 14 1904 The shock was felt throughout the 

ountry for j n !e or two around and the area affected Wa* 
more than 30 feet long and 100 feet high These Sudden 
outbursts have long been a source of anxiety to the miner* 
of HUlgrove and there is evidence to show that they are 
ncreasmg in v olence a* greater depths sirs reached 
Fxplosive rocks have been described as occurring to many 
parts of the w rid In the Derbyshire lead mines for 
example dickens ded rocka were described by Mr A 
Stratton as being liable to burst on being scratched With 
a pick It has been suggested that the bursts are due to 
molecular strain to occluded gases or to a compression 
of the dates upon their being intruded by a mas* of 
granite Mr Jaquet believe* that the Hillgrove bursts are 
due to the wall* being in a condition of strain and to th* 
fact that the slate will not bend it only breaks and dis¬ 
integrates into a number of fragment* 

On account of their resistance to the action of sea 
water and of their mechanical properties when heated a 
number of spec al brasses have dur ng the past few year* 
been applied in naval construction In view of this a 
paper publishel by M L GuMet in the Bulletin 4e In 
SocidU d Encouragement become* of some general 
interest it deals in detail with the change* to the 
mechanical properties and in the micrestructure of typical 
brasses which are caused by the addition of lead tin 
aluminium and manganese The Influence of aluminium 
is particularly noteworthy On adding from 0$ per cent 
to 3 o per cent of this metal to a brass containing te per 
cent of copper and 40 per cent of zinc a deep golden 
colour is produced whilst after adding more than J pee 
cent of aluminium the alloy becomes superbly trise- 
cotoured This effect is at its maximum at 7 per ceof , and 
with to per cent of aluminium the colour hat become a 
silvery white Correepording with these variation# 0? 
colour striking changes in the Internal structure ef the 
alloy may be traced It may be added that alumfafes 
brasses have been applied in France In the construction of 
submarines but they have not as yet given compute 
satisfaction 

Tax March number of tbs Caiutia contain* a» interest 
tog paper by Nicola Fappadi on th* coagulation of 
natations of rilieto add under tbs influence of verm* pub 
stances. Organic compounds such as gtoooep, s ao ch aeof. 
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the alcohols 4c do not produce coagulation and the 
phenomenon teeme to be initiated aolely by the presence of 
the poeMve Ion of an electrolyte The negative ion appar 
•uriy Ii quite without influence on the rate of coagulation 
qqcuveleot quantitiee for instance of eodium chloride 
•odhun nitrate and (Odium aulphate caute coagulation to 
occur at exactly the tame rate The nature of the poeitlve 
W on # the other hand exercise* great influence on 
coagulation In the caee of the alkali metal* the rate 
d ep en d* on the atomic weight there being a regular 
sequence m the order lithium eodium potaesium rubidium 
cstsium ^he metal of greateit atomic weight bringing 
about coagulation most rapidly Trace* of acid* and of 
add aalf* however inhibit coagulation on abnor 1 al 
behaviour of the hydrogen ion being thui indicated whilst 
alkali* alway* increase the rate of formation of a 
coagulum 

MBasa* Borooykb Bubbiix.es anp Co have recently 
eeot u* a new edition of their pnre list of pure chem cal* 
and reagent* manufactured by them Part ti of the rata 
I ague contain* a list of chemical and physical apparatu* 
for laboratory or lecture purposes 

Wa have received the May issue of the Stonyhurit 
itagannc an excellent example of an illustrated college 
mag acme Die science notes which are entirety astro 
iKMucal are illustrated by drawings made at Stonyhurst 
Observatory of the great sun-spot of February There 1* 
also a collection of note* on the bird life of the college 
district 

Thb Cambridge University Press has published the first 
supplement of the second volume of The Fauna and 
Geography of the Moldive and Laccadive Archipelagoes 
being the Account of the Work earned on and of the 
Collections made by an Expedition during the Years 1899 
and 1900 which is being edited by Mr J Stanley 
Gardiner An Index is in course of preparation and will 
be published shortly 

P»or J J Thomson $ work on Electricity and 
Matter containing six lectures delivered by the author 
at the University of Yale in 1903 ha* been translated into 
Italian by Prof G Fai and published a* one of the 
Hoepli manuals- In the opening paragraph of a short 
introduction to the work Prof Fai quotes the remark 
made by Sir Oliver Lodge In our column* that the volume 
Ul ''Altogether a fascinating and most readable book for 
students of physics and chemistry 

Wt have received from Messrs Taylor, Taylor and Hob 
ton Ltd of Leicester a very neatly got up catalogue of 
their photographic lenses These os is well known are of 
many varied** and the particular features an that they 
are composed of dine thin glasses uocemanted and 
accurately adjusted to produce with full aperture sharp 
fleflpitwn evenly throughout the plate The principle* of 
the action of a lent an dearly described and Illustrated 
by Mr William Taylor and an interesting series of illus 
tratious la given showing the manipulation of the glass in 
thtir works from tbs rough blocks to the finished lenses 

r*s 190$ i«« of the Statesman s Year book has 
flow bdm published by Messrs Macro HI sn and Co Ltd 
The statistical and other Information in the new issue ha* 
been brought up to the latest available data, in tome cases 
to the end Of 1904 Much attention has been involved by 
tbd ApgioeFnnch Convention of 1904 add by the ad minis 
bffltive R ear r angement of French West African possessions 
The space devoted to Germany as a whole especially 
eduehtim has been increased Bulgarian statistics have 
Neo much axteaded tha Philippine tslaats have ben 
treated mom fully, and numerous other sections have 


been largely re-wntten and thoroughly revised Two 
interesting tables are included one showing the losses 
sustained by the Russian and Japanese forces ui the pre 
sent war and the other showing the penetrative power 
of the projectile* u*ed A* usual the maps and diagrams 
are numerous well executed and of great value—among 
then may be mentioned one showing the new naval 
diatribut on scheme and one illustrating the British meat 
imports from abroad The Statesman s Year book Is 
likely long to retain the h gh place it has held for many 
years among books of reference 
The annual report of the Board of Scientific Advice for 
India for the year 1903 4 has been received With the 
exception of that part of the report relating to the work 
of the Survey of India it is bawd upon the departmental 
reports for the year under consideration The information 
included s arranged under the following headings — 
tr gonometr al survey topographical survey forest survey 
cadastral and traverse survey geographical survey* and 
reconna ssance* total outturn geodetic marine survey 
astronomical work meteorology geology soologioal 
survey voter nary science botanical survey applied botany 
and chemistry It 1* worthy of note that the report con 
tains no list of names of the men of science constituting 
the Board of Scientific Advice nor are there reports of 
any meetings of the Board The portion of the report 
relating to the work of the Survey of India 1* based on 
the report of that department for igoa 3 published in 1904 
and certain other items embodying information of later 
date than tl e period covered by any of the other reports 
The publication as a whole may be described as a 
risumi of individual departmental report* It contains 
scarcely anything in the way of recommendations for the 
future gu dance of departmental work and little that 1* 
to be ident fled as the special function of a Board of Scien 
tific Adv e 


OUR ASTRONOMICAL COLUMN 

Astronomical Occurrencks in May — 

May 1 Vesta 6 S ofS Leonb 

2 gh 38m Minimum of Algol (M Persei) 

2 6b Epoch of Aquarid meteoric shower (Radiant 

, 3. .«ter.a conjunction with the Sun 

, 6 5b 28m to 6h 30a Moon occults a Taun (Aide 

baran) 

8 8b Mars in opposition to the Sun 
„ 12 8b 46m to gh. 53m Moon occult* A Looms (mag 
46) 

„ is Venus Illuminated porttoo of disc»o loo of Man 

Man in conjunction with Moon, Man J* iof S 
.»<rr*«est W elongation 25* 26 
of Algol (flJWi) 

Outer major axis of outer ring=39* Jo, 
minor axis of outer nng« 5' 88 
„ as 13b Saturn 10 conjunction with Moon Saturn i* 39 S 

hLKMENTS AND EpHEMKRIS FOB COMET 1905 O (GlACOBINl) 
—A set of element* and an ephemera (April 6-30) for comet 
loot a have been communicated by General Baasot of 
the Nina Observatory to No 401O of the AHronoimath* 
Naehrtckton These were computed from obsecrations 
made at Nice on March *6 28 and 3« and the elements 
agree closely with two other set* computed at Harvard 
and Paris respectively and published m the same journal 
The rlsnVntr and an extract from tha epbemeri* are ham 
given 


23h Mercury at g 
uh som Minimi 
Saturn 


T «* 1903 April 4 141 (Pan* M T) 


«**3J8 IS*) 

i =* 40 24 8 J 
log q *0 04836 
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April *6 » 9 33 +43 

27 8 15 *4 +43 3* 8 

»8 8 21 17 -1-44 *4 3 

*9 8 a; 15 +44 47 3 . 

30 83311 +45 *7 5 9 9*47 °«* 

Brightness at tune of discovery »i o 
An observation by Dr Pallsa at Vienna on April 8 gave 
a correction of +aa wid +0 a 
Change* oh Maas —A telegram from Mr Lowell pub 
lished in No 4010 of the AatronowM*** Nathnebtrit 


reported are again taking place m some of the Martian 
features Die Mare Erythrjeum just above Syrti* hat again 
changed from a blue green to a chocolate brown colour 
1 hi* change Was first observed by Mr Lam pi and on April 4 
and the Martian season now corresponds to our February 
In a communication to No 4 vol a 11 of Popular 
4 ttronomy Prof W H Pickering observes that ice will 
probably begin to form it both poles of Mars during the 
present month the north pole being turned towards the 
earth at an angle*of io°-i3 # This opposition is particu 
lihiy favourable for observations of the green colour over 
a greater part of the planet a surface as Mars will be 
more favourably situated than during the preceding or the 
follow ng opposition Its apparent diameter will be from 
13* to 17* and the poles should appear either of a pure 
wh te a light yellow or a vivid green rolour the first 
named being due to hoar frost or snow the second to 
clouds and the last named in part at least to vegetation 
P iiotoooaphy or Planetary Nbbuu* —In No 356 
of the Observatory Mr W S Franks suggests that 

E tial attention should be paid to the photography of 
notary nebulae by those observatories which possess 
X jo cut cameras Wh 1st using the late Dr Roberts s 
q 8 Inch Starfield reflector Mr Franks attempted to 
photograph these interesting objects both with and with 
out a secondary magnifier but in the first case the images 
obtained were IndletTnguishable from those of the surround 
ing stars whilst In the latter the definition was very un 
satisfacton 

One point which is strongly in favour of anyone enter 
mg this field of research la the fact that the light emitted 
by these objecte is of a highly actinic character necessi 
taring only short exposures 

Radial \ klocitim or Standard velocity Stars. — 
No j vol 1 of the Mitteilungen of the Nicholas Observ 
atory Pulkowa contains a number ot results obtained by 
Prof Belopolsky for the values of the radial velocities of 
ihf standard velocity stars Fach of the values was 
obtained from the measurement of about fifteen iron I nes 
on a single plate and the date time and hour angle is 
given In each case The start dealt with m the present 
publ i ebon are a Ar etia a Persei • Pagan and 
0 lieminorum and tak ng the mean of the several values 
given in each case the following respective velocities are 

obtained-is30 km -*14 km +571 km (one 

plate) and 4-4 sr km 

Magnitude FqOation in the Right Ascensions or the 
I ROS Stars —In Bulletin No 7a of the Lick Observatory 
Prof R H Tucker discusses the magnitude equation 
which enters mtd the observations of the right ascennoo* 
of the Eros stars as observed at various stations engaged 

id the work Comps---— 

second Eros lists it ___ 

»milaritj between the two art* observed 
station different instruments and probably in soma cases 
different observe** having been employed At L(ck the 
effeit of magnitude hat been measured by screen observ 
ations at three different epochs for the same observer and 
instrument For clock star* the correction obtained was 
® °97 wood per magnitude and assuming it to vary with 
derti nation this would give 0010 second and oa>o8 second 
per magnitude for the first and second lists respectively 
(onfirmatton of this in general is found In the Kdnlgs- 
berg results obtained with a dock-driven micrometer 10 
which it if assumed that the magnitude equation tt 
eliminated Other tables given show the variation of the 
error with varying magnitudes 
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earned out w a well equipped laboratory 
the most successful of these matttutloqs It that 
iverpool Marina Biology Committee af tohU she d 


MEMOIRS ON MARINE BIOLQ0V 
THIS study of marine Ufa by the eea-e.da la not wjhd 
1 delightful occupation in iteelf, but la now Co W forOd 
at an almost essential part of the training of mrttf 
biologist It is also one ofthe*most fruitful Wds of 
inquiry for the elu ci da ti on of the fundamental prttfMM 
of biologv Several marine stations have «OW tmm 
erected on our coasts In which a naturalist may gate a 
practical knowledge of the rich fauna and flpiw of 
tea and where he may apply those modem dhd Often 
expensive methods of experiment and raMarch Which qpa 
only be ca.— J -" —— 

Among t 

of the Li\— t ___„ __ 

first on Puffin Island In 1887 and subsequently moved to 
its present quarters at Port Erin It it chiefly duo wo 
believe to the efforts and enthusiasm of Prof W H 
Herdman that th a laboratory eras founded To help the 
student to make good use of Its resources Prof Henman 
is now editing a senes of small practical monographs 
known at the L M B C Mtmotu Much valuable 
time may be wasted many tenous errors may be com¬ 
mitted and many precious opportunities may be lost m 
the practical study of manne Mology through the want 
of proper guidance or through the ignorance of the 
literature of the subject Well stocked libraries are rarely 
to be found near at hand and moreover it often happens 
that the commonest animals and plants are just those 
which have been least completely described in readily 
accessible works It is with a view to remedy‘these 
defect* that the memoirs are being published Aa th* 
editor tells ua in bis preface the aeries deals with those 
types which have hitherto not been adequately described In 
English text books and laboratory manuals 

home thirty volumes are promised They range over 
almost the whole of manne Ids—from the diatom to the 
sea weed from the sponge to the porpoise Twelve volumes 
have already appeared These are —(1) Asctdia by the 
editor (a) Cardlum by J Johnstone (3) Echinus by 
H C Chadwick (4) Codlum by R J H Gibson end 
Helen Auld (j) Aicyonium by S J Hickeon (6) Lopeo 
phthelru* and Lemma by Andrew Scott (7) Llneus by 
R C Punnett (8) Pleuronectea by F C Cole and J John¬ 
stone (9) Chondrv* by O V Darbiehlr* (10) Patella 
by J R A Davis and H J Heure (it) Arenicola by 
J H Ashworth (is) Gammarut by M Cbtsans Not 
only is a detailed and accurate account given of the s^ruc 
ture of each type but its habits life history add embry¬ 
ology are also dealt with and its economic • aspects 
are not forgotten 

On the whole the venous monographs seem to ua 
most trustworthy and reflect great credit on the wort* of 
the authors who indeed are for the most part specialists 
thoroughly familiar with the types they describe Yet it 
must be confessed that the volumes differ considerably in 
merit and attractiveness Some of them contain Httle 
that is either new or onmnal Among the moat interest¬ 
ing of those already published we may mention the eocri 
lent volume on the plaice Pleuronectes by Meeert Cold 
end Johnstone which has already been reviewed in Nature 
also the memoir on Arenicola by Mr Ashworth Both 
these seem to us models of what such monographs should 
be—clear and practical deecriptioos of the anatomy and 
Ufe-history of the animal* corxWnqd with tome dfocuttfon 
of the general problem* *ugge*ted and good illustration* 

Naturally mc ~ u **— —*-—*— -- --— 

‘ ‘ * sscnl 

- indeed whether it is really worth whflerepw 

wing In such monograph* figures Illustrating the de 
vefepmwt which can be found u almost any text-book. 

* While both a table of concent* at the beginning: and 
« index at the end, may not always be nemasery, Jet 

lwz sarvus srs? sm&t 

scarcely clear enough but considering th--- 

price at which they aha lamed the LM B _ 
excellently punted and illustrated They v.„ 

a^’ a 2^.'T4iSi , l 15S».tS,%sa8S 

e eg wm s* the appetmnee of the temeteit* vohunea. 
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th& physical history of the 

VICTORIA FALLS 1 

VUH(t) Dr Livingstons dimrcrtd the Victoria Falls in 
VT 1855 fee sought ,to explain their origin by calling 
th volcanic agency and atated that 
itkag wer* 'simply caused by a 
crack made in the hard baaaltic rock 
fro* the right to the left bank of 
the ZaAbcd and then prolonged 
Irpm the left bank away through 30 
or 40 rrulea of hllla All subsequent 

trayeHera aupport the aame dea 
but In hA article Mr Motyneux in 
the Geographical Journal da mi 
that aa at Niagara the combinat on 
of carton gorge chaan and falli a 
due to eroalon and the conatant re 
ducmg action of the Zamber R ver 

<ftg 1) 

la explaining hta theory the 
author ftrat refer* to present day con 
dibone of the river and dividea t 
Into three portion* the coaital 
atyatchmg 360 mile* up aa far ae the 
Kebrabaaa Range—a portion of tht 
mountain axia of South Africa— 
through which it runs in a gorge 
3< to 40 mile* In length The 
middle reach la 600 m lee long n 
lew lying country and is d v ded 
from the upper region* of the r ver 
by the high Victoria Falls iom 
mites from the coast 

The geology of the country around 
the fails js then sketched briefly 
During what was probably the 
Tetriary period South Central 
Africa was subject to vigorous vol 
cable action Ins concrete form* of 
which can now be seen in the de 
Boded and exposed lava flows of the 
Limpopo and Zambezi valley* In 
the vicinity of the fall* the Batokj 
country the basalt * interbedded 
with the soft forest sandstones but 
jtne Zambezi River In draining the 
ancl*f)t lake region* of Central 
Africa, has eaten into the overly ng 
sediment* until tt ha* reached the 
hard and *1 host level Igneous sheet 
*» which the faUs occur This shret 
extend* from the end of th* carton 
40 spit** <*•* of the fall* to beyond 
the Gonye Fell* j*o mile* north 

reaching the top of this sheet 
the etpSlve action of the r ver wet 
checked but conditions were more 
favourable in the middle regions of 
the river which had no protective 
covering and where the rocks am 

Urtresi stlof . - . 


and the altttude of the central reach became more ex 
aggereted ae t me pasted Including the height of the 
falls (400 feet) th a d fferenee Is now about 1000 feet 
Of the process by which the river cut back this Grand 
Carton and shaped the falls as they are seen today the 
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* 
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1 reg on* came nto 

_ _.ed by the eastern 

edjjt or fringe of the basalt eheet 

*astam^"“ - 
backward 


„ thin and the 

__of the Zambezi 

middle reaches would 


cutting actios t_ 

the rfi* of deepening of the middle 
rsach sM Jtehrabese gorge far out 

ikUw 

briWepa the river (fed Where running on the basalt sheet 

*0. 185a* vol* 7*3 
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author suite that at la 


nature it it full of cracks and Assam* d 
gentrally ammnleg a columnar (wo 1 
be seen at low water along th* Bp ed 1 


1 to alt rocks of this 
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is reached and bearing little I water such parts as are 


less truncated as tbe verge is readied and bearing little 
evidence of attrition (Fig a) Mr Molyntux is of 
Minion that the cutting back of the fella is due to 
the perpetual hammering action of the vast bodies of 
water falling into and down upon tbe cracks between 
the basalt columns assisted by the constant vibration of 
the rock from the precipitated masses of water and that 
by this constantly exerted force the columns ars rent 
asunder and fall into the chasm taking with them huge 
and deep flakes of the precipice At tow water heaps of 
these blocks as yet angular and unreduced may be seen 
in the shallower ends of the chasm 
Such is one phase of the erosion of the falls Another 
power U at work below the water >me The blocks that 


water such parts as are protected by islands most bo fret 
from such erosion Today there are three important 
islands on the lip of the chasm and more than fourteen 


islands on the lip of the chasm and more than fourteen 
large ones m 4 miles of river above the falls la At 
channels between there must be more prolonged submission 
to moving currents by which the cataracts at the- ends 
of tbe chasm are being deepened Into sloping by-washes 
The falls have checked the deepening of the Upper 
Zambezi and until they chisel the groove of the Or and 
Canon back to the western edge of the basalt sheet, the 
upper reaches must continue to run at a high altitude and 
[ amid low lying h Us This has prevented the 2ambeet 
becoming a navigable river throughout and boa also had 
I a marked influenu on the geography of South Africa 



fall Into the rhalm disappear in the deeper waters at tha 
jaws of the gorge—yet impelled by the ruth of ths Current 
in the confined trails they must be grinding down and 
perpetually deepening the cafion to emerge at the eastern 
end as rounded pebbles and form the shingle beds of the 
middle reaches 

The extraordinary ctgsags or acute angles in tbe 
cafion have always aroused comment and the author 
thinks that two main causes are responsible for them— 
the position of islands that probably studded the river (as 
now) and also the existence of master joints and fissures 
m the basalt On Boaruka Island this actum is n 
amplified in a striking manner for a stream can bd seen 
falling down a crevlie that forms peculiarly enough 
another acute angle with the chasm 

Granted that ths falls are due to the action of memng 
NO 1852, VOL 71] 


SE1SMOLOGICAL NQ1ES 
'THE attraction of the moon has always been Jolt by 
* earthquake worker* whatever may be its effect on 
earthquakes themselves Tbe latest contributions to this 
aspect of seismology are two papers m No ifi of the 
PubHtattont of the Earthquake Investigation Comwrittos 
in Japan Prof Omori deals With the tunas daily #« 

1 tributwo finding maxima of frequency between oh aod 
5h and again between i*h end 13b reckoning from 
the upper culmination Df Imamura dealing wuft the 
synodic monthly variation In frequency, find* that IfrU 
mows an increase at the sysygiea and quadrature, the 
former is attributed to tbe combined effects of the aktette 
tlon of the sun sad ths moon while Bui latter is sxpWfted 
by the fact that tbe tune of high water at TokJq than 
coincides with that of the diurnal maximum of bar c sn i rtrl t 





37, 19(053 


NATURE 


631 


__In- vita ot the ingenuity of this explanation it* 

validity Mem tor the atreaea* involved can at 

moat m only * eubeidiary cause of earthquake* and con 
sefluntty any efleet do* to them would naturally be looked 
for at to* nose whan they vary moat rapidly in amount 
{Vtfhflr thip At that of tow nuumms 
Tu an* publksatkm contain* a paper of some 1 m 
portance in toss connection os daily periodic change* of 
fare! in artesian well* by K Honda It 1* the account 
ot a recdfd obtained by a self registering instrument of 
the dally change* Is Uvel of two artesian well* 380 metre* 
and 300 metre* depth in Tokio and Yokohama bach 
of them showed a periodic change of level which it 
directly o&reiated with the tkl#* In the neighbouring tea 
and alao a variation due to change* in barometric pressure 
at such amount as to show that one third of the change* 
in the first cam and one-fourth in the *econd are absorbed 
by the rock* overlying the water bearing stratum 
The catalogue of earthquake* felt in Austria during the 
year 1903 forming No 16 of the MUttdungtn of the 
Austrian Earthquake Commission 1* the last of the cene* 
which artll be published under the auapicec of the Academy 
of Science* In the introduction to the catalogue it 11 
announced that from the beginning of 1904 the ta»k of 
coHactinf and publishing 1 the record* of all earthquake* 
whether of local or dutant origin ob*erved in Austria wa* 
tak«a over by tha Zen trad anitalt fur Metoorofogie und 
Geodrnamik The Earthquake Commtsakm having pub 
Hihed the earthquake register* t“ - - J - " 


Altar the 

s ‘ 


__ ___..._„* up to the end of 1903 will 

in fptftre coniine itself to the encouragement and publi 
catmn of purely scientific investigation*. 

““ **-■» collapse of the campanile of St Mark * in 
1 waa a popular demand inspired by the idea 

_ . . _ *t onation was likely to precipitate the destruc 

don of other historic building* in Venice for th* cessation 
of tha usual mid-day gun The idea was of course un 
founded but to allay the alarm Prof Vicentini was re 
quested to uistal one of hi* micromismograph* and his 
report ha* now been published The Instrument was 
attached to the wall of the ducal palace which facet the 
lagoon and it directly exposed to the sound waves of the 
cannon it indicated a vortical displacement in conse 
qudnte of die report of o on mm to 0014 ram and 
«horizontal displacement of o007 mm to pots mm being 
—--‘ ' **—a produced *■-- 


•bout one half of thorn c 


y a person jump ng on 


th# ttefit of the robot fa which tl»e 
stalled and one-fifteenth of the displacement caused by 
a high wind From these figure* it is evidant that the 
sound Wave* of a cannot) can have no appreciable effect 
on a building though plaster may be detached where this 
ha* bosom* loosened add separated from the wall ‘ 


SOCIETIES AND ACADEMIES 

London 

ftoyad Society, February *3 —“Tha Colour physiology< 
the Higher Crustacea Part in By F Ena b le and Di 
F W toatwble, Communicated by Prof Sydhey J Hicl 
•on FES 

(>) The chromatophore# of Hippolyte and Crangon at 
muldcoUular structure* Their branches show different 
adon into a firmer ectoplasm and a more fluid mobil 
endoplasm in which the pigment occur* (a) The font 
a turn of the pigments in the larval and pe*t 4 *rval chr< 
matopbore* Is described (3) In addition to pigments fa 
>n the form of colourless globule* occur* fn the cbromati 
phore* of Hippolyte This fat lies in special cells of tt 
ehronutopboro tad exhibits a mobility similar to that < 
the pigments of th* chromatophore (*) If fed and ke] 
«n the dark or if starved and kept in theTight Hippolyi 
lose* Hsfa of It* chromatophorlc fat Deeiatkw of fi 
occurs however in staivod dark kept anbvl# The* 
when exposed to auMlgbt for five or ng bouts * show ft 
«n thmr chromatophore* Th**# result* show that t! 
c oi gnt je se chromatophonc fat Is a reserve fbQd matens 


•nr IS * ootounees or ran 
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At this stage it is extremely sensitive to the light con* 
ditions of its environment assuming th* colour of Its 
surroundings within twenty four hours If the environ 
ment be changed sympathetic change of colour take* (dace 
in three days Half and full grown Hippolyte are lea* 
susceptible With them sympathetic colour-change occupies 
a week or more 


March 30 — On the Diatnbution of Velocity in a 
V sums Fluid over the Cross section of a Ftp* and on toe 
Action at the Critical Velocity By J Marrow Com 
numcated by Prof H S Hue Shaw FRS 
Nummary and Coneltuton —(i) The experiment* provide 
a part al confirmation of the theoretically obtained law of 
velocity distribution but show that this distribution can 
only be obtained under very special conditions of which 
absolute freedom from obstruction* and end affects are 
important and hence (a) When the flow 1* direct and 
stream lines exist the velocity distribution is not necessarily 
exactly that which may be described as characteristic of 
normal flow (3) At the critical velocity the irrota 
tional straight line motion ceases and is followed by one 
in which the paths of the particles of fluid are eddying 
and turbulent The law of distribution of mean linear 
veloc ty parallel to the axis simultaneously changes front 
the parabolic (or approximately parabolic) to that typical 
of eddy ng motion (4) The critical velocity in question 
(being that at which eddying motion ceases to be trans¬ 
fer ned into direct mot on and not that at which a highly 
unstable stream 1 ne motion Is suddenly disturbed) is not 
accompanied by a sudden change in the velocity parallel 
to the axis at any po nt in toe cross section On the 
other hand as the total flux increases the experiment* 
show a gradual transition from one state to the other 
due to the change which ha* occurred in the law of 
veloc ty distr but on (j) The observation* have little bear 
mg on the upper limit of stream-line flow a* observed 
by colour bands They indicate however that to* un 
stable direct mot on would fallow *□ approximately para 
bolir law of velocity distribution (as represented by the 
equation obtained for stream line motion) and that at to* 
higher crit cal velocity this distribution would suddenly 
change to that represented by the equation given for eddy 
ng motion In this case then instead of a gradual 
change of velocity thers would actually be sudden and 
large changes in the velocity parallel to the axis at different 
pornts in the cross section of the pipe (6) The Pitot 
law (®<= gh) 1* at least approximately true at ex 
ceedingly low velocities 


Apr 1 6 — 1 he Influence of Cobra venom on the Proteld 
Metabolism Bv Dr 1 leott Communicated by Sir 
Thomas R Fraser FRS 

Conclusion* —(1) Practically no change In rate of protaid 
metabolism was induced by the administration of cobr* 
venom in spite of well marked local reaction (*) A slight 
decrease in the proportion of urea nitrogen, quite insigmfi 
ant compared with that produced by dlphtherm toxin and 
var ous drugs was observed (3) A alight rise in the pro¬ 
portion of ammonia nitrogen occurred (4) There was a 
slight rise in the proportion of hitrogen in purln bodies 
(5) lbe nitrogen in other compound* showed no constant 
change (6) The P.O, excreted showed no constant change 
but in two experiment* there was a slight rise The change 
produced In the prote d metabolism is therefore small 
and such as it is being in the directions of decreased 
elaboration of urea and increase in the proportion of 
nitrogen excreted os ammonia it teems to indicate a slight 
toxic action on the hepatic metabolism rather than a 
general action on the proteid changes and tends to con 
firm the view that the poison acts chiefly ipon toe nervous 


Entomological Society April 5 —Mr . --, 

president in th* Chair —Specimens ot a metamc Grammo 
pter* discovered by Mr J G T Poole at Enfield and 
apparently quite distinct from any member of to* genua 
taken In Bnyun H St J Po w le t werp* Mr Gahan 
to whom the species had been referred considered it to 
* form of G rujtacruu —^A specimen of Uagalofm 
Bate* an insect which *0 much resembles a 
that Bate* had saM they were Indis ti nguis h a b l e in 
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nature M J a mafc y —Specimens of FapUto maclaayana 
and Hypocysta mthrtus captured in Queensland illus¬ 
trating the um of directive marking! in the Rhopalo- 
cent in influencing their enenuee to attack non vital parte 
A •Mwfc—Au example of CeratcpUrm tfakk Waft a 
beetle from Australia possessing notable power* of crept 
tation G J A rro w— A «enee of Eftbia alt do (glactahs) 
var ntekolh Obth taken at about 8000 feet at Cam 
piglio South Tyrol with epectmen* of Dasydia ttntbrana 
var Diockearia caught in the company of the Ertbtas in 
the aarae locallti** when upon the wing the two apede* 
were not dissimilar A H Jo n ee and H RowMtmf- 
Irewn. Mr Jone* al*o exhibited example* of Srtbui 
melat from the Parnassus Mountain* Greece for com 
portion and fine form* of butterfliee found at Mendel near 
Botxen -A series of Morpho adonis from Br tl«h Guiana 
with the very rare dimorphic black and wh te female W J 
Kara The aocial web and pupal ihell* of Euchatra 
loctaltt Weltw together with tpecimens of the perfect 
invert being the actual neit from Mex co described and 
figured by Westwood in the Transactions for 1836 Dr 
F A Dlxey After Dr Dixey had read a note upon the 
hab t* of thi* and similar specie* the Rev W T Holland 
of Pittsburg Pa USA gave hi* personal experience* 
8t social silk-cocoon apnning species also from Mexico 
—A note recently received from Mr S A Neave giving 
further interesting evidence of the superstitious dread of 
tarvje with terrifying eye like markings entertained by 
South African natives Prof G B Pewtton — Expert 
ments to ascertain the v tahty of pupa subjected to sub 
mrrsion P MerrtfleJd — Pscudacrata poggei and Limnas 
chrysippus the numerical proportion of mimic to model 
H A lyatt—A monograph on the genus Ogyn* G 


Osological Society April 5 —Dr T E Marr F R S 
pres dent in the chair —On the divisions and correlation 
if the upper portion of the Coal measures with special 
reference to their development in the midland counties of 
England R Kid*ton The following classification of 
the Coal measure* is proposed by the author — 


when determining the horizontal component pt the earth's 
magnetic held by the ordinary method. it the mnp w rt of 
inertia of the magnet which Is Stead In the sibratis* «* 
pertinent it 1* usual to determine the moment of Inertia 
of the cylindrical bran b*r supplied With each instrument 
by calculation then by measuring the period of the magnet 
alone and when loaded with this bar to calculate the 
moment of inertia of the magnet This method pre¬ 
supposes that the density of the inertia-bar la uniform 
throughout It Is not easy to secure a bar of Which the 
density is un f rm throughout and further it is difficult 
to test whether such uniformity ha* been secured Dm 
author thinks thu more trustworthy and uniform results 
would be obta ned by determining once for ail "With very 
great care the moment of inertia of a standard bar and 
then detemun ng the moment of inertia of the bars sup 
plied with the different magnetometers, by competing 
then with the standard bar experimentally In tits paper 
Is described an instrument suitable for comparing the 
moment of nert a of bars together with some experiments 
made with a v tw to determine the moment of inertia of 
a standard bir and an investigation of the Influence of the 
Sir upon the period —Exhibition of a series of lecture ex 
peninents ill itrabng the properties of the gaseous ions 
produced by rad um and other sources Dr W W itssa 

Royal Astronomical Society, Apnl 14—Mr \\ II Maw, 
president in the chair—Spherical aberration of object 
glasses A f Comedy The paper dealt with the differ 
ence of phase at the focue caused by the spherical ftbftrrm 
tion Two different rigorous solutions by which such 
differences could be conveniently computed were deduced 
and discussed the paper also dealt with the relation 
between these d (Terence! of phase and spherical aberration 
in the geometr al sense —(1) A suggested arrangement 
for the mount ng of a ccelostat (s) point distribution* on 
a sphere with rt narks on the determination of the apex 
of the sun s motion H C PlwwmMi— The four prism 
spectrograph attached to the Newell telescope of the Cam 
bridge Observatory with remarks on the general design 
of spectrographs for equatorial* of large aperture con 
mdered from the point of view of tremor-dlece H F 


S Westphalian Senes - Middle Coal measures 
Lanarkian Series ■ Lower Coal measures 


On the age and relations of the phosphatlc chalk of 
Taptow H J O WMts and L Twe eh s r The rocks 
at the locality of Taplow are described m detail and the 
following classification is adopted —(E) Upper White 
Chalk (visible) 16 feet (D) Upper Brown Chalk or nch 
phosphatic band, about 8 feet (C) Middle White Chalk 
about 16 feet (8) Lower Brown Chalk or nch phosphatlc 
band about 4 feet (A) Lower White Chalk (visible) 
Ur feet FoseiMiets are given from each of the above 
division* and the authors conclude that the Lower White 
Chalk belongs to the zona of Mteratiar cor-anguuturn, and 
the succeeding bed* to that of Mar sups Its testndtnanus 
while the lower phosphate-band represents the lower part 
ol the Uintacrinu* band and the upper one that of tfr* 
Marsupites band of that zone 

Phytlcel Society, Apnl 14 —Dr R T Glasebrook F R 8 , 
past-president m the chair—Ellipsoidal lease*! R I 
tewtsr The paper extends the treatment of thin 
ellipsoidal or astigmatic lenses and gives a simple solution 
for complex problem* of the following type* —' 1 To deter 
mm* the astigmatic pencil after refraction of a a astlg 
rustic pencil try an ellipsoidal lens. And to And the 
ellipsoidal lens equivalent to two cylindrical tense* placed 
a definite distance apart with their axes inclined at any 
angle The method of treatment can be applied to 
crossed ellipsoidal lenses in contact or separated and it 
applicable in general to astigmatic pencil* —Determination 
of die moment of inertia of the magnet* used In the 
measurement of the horizontal component of the earth » 
field Dr W W ale ew One of th« constants required 
NO I$53, VOL. 71] 


Royal Metaorological Society, Apnl 19—Mr Rickard 
Bentley president in the chair —An account of the obeerv 
ation* at Crman in 1904 and description of a new meteor 
ograph for use with kites W H Diner. These observ¬ 
ations which arp earned out under the direction of a 
joint committee of the Royal Meteorological Society and 
of the Bntnh Association are made with meteorographs 
attached to kites with the object of ascertaining the don 
ditlon* prevailing in the upper atmosphere During lest 
summer the k cm were flown from the deck of HNS 
Stahorst which we* placed at the disposal of tb* Cctoi 
mittee by the Admiralty Mr Dine* designed a new and 
inexpensive meteorograph which he now fully dsaenbed 
The weather condition* of last summer were somewhat 
unusual there being a decided preponderance of east and 
south-east wind* Near the summit of Ben Nevis. tbe air 
was often dry and was on several occasion! warmer than 
the air at the same level at Crinen As a rule however 
the temperature on Ben Neri* le generally much lower 
than the temperature in the free air at the same level 
On eeveral occasion* temperature Inversion* were o b served 
at levrii between 3000 feet and 7000 feet A fact prevtoud> 
noticed wa* again obaenred viz. the decrease of strength 
of easterly wind* with elevation —Rat* of fall of ram at 
Seathwaits Dr H R MIH This is a discussion of the 
records from a Negretti and Zambra *etf-r*cor£ftg nan 
gauge during a period of eighteen month* Seathwafre 
which it la Bonwwdole Cumberland 1* in almost the 
wettest spot of the British Ides the average yearly nuaf*U 
being about 137 Inches Dr Mill s result* seem to dBow 
that the rainfall at Seathwaite in an average year 
a tendency to be greeter during the hours pt darkness Shan 
in daylight that rather less than half the time 
which rain I* faffing it continues without iatar®r**kjto for 
at least tix hour* at a time and that rather mans then 
half the total amount of raid •» deposited ip sash long 
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tuboceulOu* cauls __. 

The author 




Sfe 


. _considered free from the disease 

_ are that the temperature (pay vary between 
loo* t F , with on average (neon temperature 


time on other daye, but not feeding In the afternoon 
between % and $ a dock the average temperature wa« 
o*t higher than at 8 a an Pregnant cow* had an average 
te m perature 0*3 F higher than the average of the other 
cattle hi the earae building Tuberculous cattle numbering 
74 apparently perfectly healthy but subsequently netting 
to tuberculin, were the subjects of so a obeervatione 1 heee 
animal* bad a much wider range of vanatlone The 
average war 101* J b The kiweat obeerved wae too 0 4 b 
and the highest 104*3 fr lbe widest range of an ui 
dividual waa from 100*7 F to 104*3 F with an average 
of io»*t F (temperature taken 15 time*) Out of 137 
apparently healthy dairy cattle 74 fax per cent) reacted to 
taoerculin thue emphasising the advisability of using that 
tgent In attempts to obtain a dairy free from tuberculosis 
--On the petrological examination of macadam Prof J 
Joty, FRS Various specimens of m a c ada m used on 
Scottflh roads have been examined Ih* general results 
of the investigation are to elucidate the characteristics of 
these macadams as well as apparent abnormalities of 
behaviour and to demonstrate the value of petrological 
methods in such cases—On the construction of fume 
chambers with effective ventilation Prof W N Hartley, 
1Kb The results of a scries of experiments on ventil 
otKjo and of practical experience with fume chambers have 
shown the conditions which are necessary for the removal 
cf noxious fumes from a chemical laboratory with the 
greatest effldOncy and the least possible trouble and 
expense Measurements were made daily over a period of 
six months of (he gas burnt the air extracted the differ 
ence between Inside and outside temperatures the baro 
metric pressure the direction of the wind and its strength 
The direction and dimensions of the flues, and the relation 
of (he pasaage of air up the flues to the cubic contents 
' e chambers are stated rhe average quantity of a 


(t cubic feet, and on an average the air_ 

is completely changed every nine seconds The small 
height of the flues being 1$ feet renders such a means 
of ventilation as that described readily adaptable to small 
out buddings such aa school laboratories Details are 
given as to the construction of flues with a descending 
draught aa fitted to a lecture table and fume-chamber in 
a lemure room—On the structure of water jets and the 
effect Of sound upon them port ti Philip E Mu 


Royal floclety, February ao—Sir John Murray in the 
chair—On the graptohtebearing rocks of the South 
Orkney Islands Dr J HarVey Wris Tbs presence of 
Silurian sedimentary rocks In thsss isolated Islands in 
dicsfss p former much greater extension of tapd in the 
■tea Ms* to the south east of Cape Horn The fossils 
us snd Discinocaris Indicate their age is cor re 
i the Caradoc or Lower Llandovery and the 

_ l the rocks suggest* that they belong to the 

••rae ffittes as the Silurian rocks of the Argentine — 

-*' T the Upper OH Red Sandstone of the 

~ R H TremsaOhv The fossils dts- 


Dr 1 


nmS'ta^to^papsr' which -embodied the- research of the 
pest fto s W a sB years were almost entirely dsh remains 

only tevaowere known from the Upper OM teed of this 
regV^wm the author took upths "Aiect The 
c h a m tOr of flm Id remain* suggested ft* division of the 
wrath M tee Moray Firth Upper Ofd Red into thrSe 
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zones these being, in ascending order the Nairn, Alves, 
and Rosebrse beds Reference was mads to the affinity of 
the Rosebrse fish fauna with that of Dura Den, the yellow 
sandstones of which locality constitute the highest mem bar 
of the Upper Old Red of Fifeahlre Dr Traqualr specially 
desired to acknowledge his great Indebtedness to Mr W 
Taylor of Lhanbryde without whose assistance in furnish 
ing material the paper could not have been prepared —The 
constitution of complex salts, 1 derivatives of the sesqul- 
oxldes A T Cameren Retger a method of investi¬ 
gating isomorphoui mixtures was applied to the Hue 
chromoxalates of ammonium and potassium and showed 
that they had no definite composition there being there¬ 
for r no conclusive reason for doubling the formufan of 
these and similar compounds The striking analogy 
between the so called double fluorides chlorides cyanides 
Ac and the complex derivatives of dibasic acids was 
pointed out It was shown that to almost alt such com¬ 
pounds whether derived from monobasic or dibasic acids 
simple constitutions can be assigned by supposing the 
hydroxyl radicals of the metallic hydroxide to be replaced 
by complex groups—Theorems relating to a generalisation 
of Bessel s function 11 Rev F H Jan Mom. 

March 6 —Lord M Laren in the chairs—A study of three 
vcgettrmn diets Drs Noel Paten and J C PaSis p. 
Of the three dieti described one was a totally insufficient 
diet cf bananas a second was s fairly typical vegetarian 
diet showing the difficulty of avoiding an excess of sugsry 
food and the third was the far from economical dirt of a 
vcgetarixn glutton 7heee were compared with the diets 
of the labouring classes in cities as illustrated by the 
author s own investigations in Edinburgh and those of 
Rowntree Alswotcr and Lumsden respectively in York 
New Vork and Dublin and as regards rural districts by 
Wilson I ox s rep rt It was shown that these normal 
diets more nearlv approached the physiological standard 
than the vegetari in diets studied —A further contribution 
to the fresh water plmkton of the Scottish lochs W and 
G S Wml The thirty six lochs studied were in the 
north west Highlands There Was an abundance of 
Desmids a fact sttnbuted to tbe geological character of 
the country The Protococcoidem were not abundant in 
marked contrast to what occurs in f ontinental Europe 
Diatoms were verv abundant and did not disappear in 
May and June Myxophycmc again were relatively few 
lhe Swedish lakes alone approached the SccOtish in the 
nrhnots of the plankton The Danish plankton was re 
lativeiv much poorer in Chlorophycere especially Conju¬ 
gates This was to be attributed principally to the fact 
that the geological formations are mostly of Tertiary age 
—On the Sarcodina of Loch Ness Dr E Pemrd. Of 
a list of nearly fifty species of Rfaizopods and liehozoa 
obtained at depths of upwards of »jo feet several were of 
interest on account of their rarity some being found for 
the first time in Furope others being prevkmety knoOrn 
only from the I ake of Geneva The majority of the 
Rhitopoda had probably been derived from tbe shallow 
margins of the lake or from thh neighbouring peat bogs 
but some half dozen species or varieties were regarded os 
peculiar to the abyssal portions of large lakes —The 
Rhiropods and Heitozoa of I-orh Ness J Murray. In 
this jxaper the list of species given in she previous paper 
by Penard waa supplemented by a number of species 
observed bv the Lake Survey bringing the list of Loch 
Ness Sarcodina up to sixty-aix species The difficulty of 
accounting for the tranemia*!on of peculiar abyssal forma 
from one deep lake to another was met by the suggestion 
that the abyssal forms originate separately in each lake 
and are probably not good permanent species but modified 
forms due to ths direct action of the environment bn the 
growing individual 

Paris 
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ships M Mixed treatment by srsenious acid 

Odd tryoon red of infection due to Tr yp ano soma A 
Uvema . Fresh experiments on monkeys confirm tbe 


favourable results previously obtained on rata and dogs — 
Observations on the new comet GisooWni (190$. March off) 
mada at ^Toulouse Observatory ” --- **-- 
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differential equation y*+\A(*)y“0: Max M a» an.—On the 
relation which exists between the velocity of combustion 
of powder* and the pressure: R. Uowvlll*—Optical 
properties of iono-plaatlc iron. L. H*un*vl*u*.—Oft the 
theory and Imitation of the motion of sail* A. Basin.— 
On the use of the centrifugal method in the enalyilt of 
cocoa and chocolate F (erdai and M. Touatsrin. It la 
necessary, to avoid some practically impossible nitration*, 
to use an apparatua capable of nearly aooo revolution* a 
minute —New method for a quick analyal* of milk. F. 
— r* M and M. Tou plain. By oentnfugsl meant one 
avoids much filtration aa well aa the protracted desiccation 
of the caaein—An apparatua for giving warning of the 
pretence of luminou* ga» and afterdamp MM. Hangar 
and Peeo n ecnr.—Tha crvstallohimlnescenre of ar»ealou* 
add M. Onlnetiant. Thia appear* to be due to a 
chemical phenomenon corresponding with the reversible 


RcvaTlnenToTioK, at |£?f 


fYXDNSSDAY, Mav> 

Socisrv or Am?st^Rmn't E»<*vukmla Rose: Mr*. Stolls Bnj*u 
THURSDAY, May 4. 

Royal Ixtymrriox, it Thais« J 


A*jO,+6HC1^T 3 H.O+a A*C1, 

—On the emiuion spectrum of the high tendon electric 
arc J. da Rowaiahl and P Joy*.—On a simple method 
for the »tudy of oscillating spark* G A H*meal*ol*. 
The method depend* on the fart that a current of air 
directed on such a spark ran separate out the oscillation* 
ir-Apparatus and methoda in the medical applications of 
Statical electricity • L B*nol*t. An attempt to systematise 
the usage based on the consideration of electric density. 
—On the mode of formation of some monosubstltuted 
derivative* of urethane F Bsdrmn. When small 
quantities of ethyl carbonate are dropped into an ether 
solution of the magnesium derivative of an aromatic 
primary amine, a llveh reaction take* place If aniline 
be used, phenylurethanr u> formed —On the mineralogical 
analyst* of arable earth* J. Dumont. The author 
descrtbes method* for quantitatively determining the 
proportions of sand, mica, felspar, quarts, 4c.—On 
some Crustacea resulting from the expedition of the 
Princes* Altc* H. OoutMr*. By the use of a net with 
a large aperture a considerably more valuable collection 
was made —On the excitation of nerves by a minimum of, 
energy, and it* application to electrodlagnosli. M. Oluaat. 
By experiments made on the nerve* of human beings, it 
has been found through the application of a formula that 
the duration of minimum excitation may be 0 oooao second. 
—Pbysiologk of the spleen MM. Ohstrrln and Mtima 
The expujPHents made tended to elucidate the much die. 
cussed question aa to the functional relationship between 
the liver and the spleen —The action of Intestinal fluid on 
enteric secretion ■ A. rrealn. Many facts seem to prove 
that this exciting action is not due to secretin.—Researches 
on animal lactase* H »l*rry. The experiment* show 
that lactate Is not contained in the pancreatic juice of 
suckling puppies.—On the production of alcohol and 
acetone bv muscles F MsUgnsui. The author replies In 
the affirmative to the question as to whether these sub¬ 
stances, which are normally present in muscle tissue, arise 
by alcoholic fermentation of glucose bv the agency of proto¬ 
plasm. But while the acetone continues to be formed, the 
alcohol Is sooner or later destroyed again 
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